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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Harmonized European Standard (EN) has been produced by ETSI Technical Committee Broadband Radio Access
Networks (BRAN).

The present document has been produced by ETSI in response to mandate (Vi/284uisstied) from the European
Commission under Directive 98/34/EC([i:3]) as amended by Directive 98/48/EC [i.1].

The title and reference to the present document are intended to be included in the publication in the Official Journal of
the European Union of titles and references of Harmonized Standard under the Directive 1999/5/EC [1]. |

The requirements relevant to Directive 1999/5/EC [1] areSummarized in annex A.

National transposition dates

Date of adoption of this EN: 20 March 2015
Date of latest announcement of this EN (doa): 30 June 2015

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 December 2015
Date of withdrawal of any conflicting National Standard (dow): 31 December 2016

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover al radio and telecommunications terminal equipment within the scope of the R& TTE Directive [1]. The modular
structure is shown in ERSP EG 201 399(i:2]:
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1 Scope

The present document appliesto 5 GHz high performance wireless access systems (WAS) including RLAN equipment
which isused in wireless local area networks. Such networks provide high speed data communications in between
devices connected to the wireless infrastructure. The present document also applies to ad-hoc networking where these
devices communicate directly with each other, without the use of awirelessinfrastructure.

The present document also describes spectrum access requirements to facilitate spectrum sharing with other equipment.

5 GHz high performance wirel ess access systems (WAS) including RLAN equipment are further referred to as RLAN
devices in the present document.

The spectrum usage conditions for this RLAN equipment are set in the ECC Decision (04)08 [5] and the Commission
Decision 2005/513/EC [6] as amended by the Commission Decision 2007/90/EC [7].

The equipment isintended to operate in the frequency ranges 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz
which have been allocated by WRC-03 to the mobile service on a primary basis for the implementation of
WAS/RLANS covered by the present document.

The present document is intended to cover the provisions of article 3.2 of the R& TTE Directive [1], which states that:
"...radio equipment shall be so constructed that it effectively uses the spectrum allocated to terrestrial/space radio
communications and orbital resources so asto avoid harmful interference”.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity. |

The following referenced documents are necessary for the application of the present document.

[1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[2] ETSI TR 100 028-1 (V1:4:1)(22=2001): " El ectromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 1".

[3] ETSI TR 100 028-2(V2:4:1)(22-2001)3 " El ectromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 2".

[4] Void.

[5] ECC/DEC/(04)08: ECC Decision of 9 July 2004 on the harmonised use of the 5 GHz frequency

bands for the implementation of Wireless Access Systems including Radio Local Area Networks
(WAS/RLANS) (30/10/2009).

[6] Commission Decision 2005/513/EC of 11 July 2005 on the harmonised use of radio spectrum in
the 5 GHz frequency band for the implementation of Wireless/Access Systems i ncluding Radio
LLocal"AreaNetworks (WAS/RLANS).
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Commission Decision 2007/90/EC of 12 February 2007 amending Decision 2005/513/EC on the
(harmonised use of radio spectrum in the 5 GHz frequency band for the implementation of Wireless
Access Systems including Radio Local Area Networks (WAS/RLANS).

|EEE Std. 802:11™=2012 "| EEE Standard for Information Technol ogy &Telecommunications and
information exchange between systems - Loca and metropolitan area networks - Specific
reguirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications'.

|EEE Std. 802:11ac™=20133 "| EEE Standard for Information Technology - Telecommunications

and information exchange between systems - Local and imetropolitaniarea networksEiSpecific
(rfequirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)

'Specifications= Amendment 4 Enhancements for ety HighThroughputiforOperationin Bands
below 6 GHZ".

Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

Directive 98/48/EC of the European Parliament and of the Council of 20 July 1998 amending
Directive 98/34/EC laying down a procedure for the provision of information in the field of
technical standards and regulations.

ETSI EG 201 399 (V2.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
A guide to the production of €andidate Harmonized Standards for application under the R& TTE
Directive'.

3
3.1

Definitions, symbols and abbreviations

Definitions

For the purposes of the present document, the terms and definitions given in the R& TTE Directive [1] and the following

apply:

5 GHz RLAN bands: tota frequency range that consists of the 5 150 MHz to 5 350 MHZ and the 5 470 MHz to
5 725 MHz sub=bands

adaptive equipment: equipment operating in an adaptive mode
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adaptive mode: mechanism by which equipment can adapt to its environment by identifying other transmissions
present in the band

ad-hoc mode: operating mode in which an RLAN device establishes atemporary wireless connection with other RLAN
devices without a controlling network infrastructure

antenna array: two or more antennas connected to a single device and operating simultaneously

antenna assembly: combination of the antenna (integral or dedicated), its coaxia cable and if applicable, its antenna
connector and associated switching components

NOTE 1: Thisterm (antenna assembly) refers to an antenna connected to one transmit chain. |

ANOTE 2: Thegain of an antenna assembly @ in dBi, does not include the additional gain that may result out of
beamforming.

available channdl: channel identified as available for immediate use as an Operating Channel

NOTE: Usable Channels whose nominal bandwidth falls completely within the band 5 150 MHz to 5 250 MHz
can be considered as Available Channels without further testing.

beamfor ming gain: additiona (antenna) gain realized by using beamforming techniques in smart antenna systems
NOTE: Beamforming gain as used in the present document does not include the gain of the antenna assembly.

burst: period during which radio waves are intentionally transmitted, preceded and succeeded by periods during which
no intentional transmission is made

channel: minimum amount of spectrum used by asingle RLAN device

NOTE: AnRLAN deviceis permitted to operate (transmit/receive) in one or more adjacent or non-adjacent
channels simultaneoudly.

EXAMPLE: For the purpose of the present document, an | EEE 802:12™[8]) device operating in a40 MHz
mode may be considered as operating in 2 adjacent 20 MHz channels simultaneously.

channel plan: combination of the centre frequencies and for each of the centre frequencies, the declared nominal
bandwidth(s)

clear channel assessment: mechanism used by an equipment to identify other transmissionsin the channel

combined equipment: any combination of non-radio equipment that requires a plug-in radio device to offer full
functionality

dedicated antenna: antenna external to the equipment, using an antenna connector with a cable or a wave-guide and
which has been designed or developed for one or more specific types of equipment

NOTE: It isthe combination of dedicated antenna and radio equipment that is expected to be compliant with the
regulations.

ener gy detect: mechanism used by an adaptive system to determine the presence of another device operating on the
channel based on detecting the signal level of that other device

environmental profile: range of environmental conditions under which egquipment within the scope of the present
document is required to comply with the provisions of the present document

Frame Based Equipment (FBE): equipment where the transmit/receive structure is not directly demand-driven but has
fixed timing
NOTE: l.e. it may be altered by configuration changes but there is always a minimum Idle Period following a
transmit (period:

host equipment: any equipment which has complete user functionality when not connected to the radio equipment part
and to which the radio equipment part provides additional functionality and to which connection is necessary for the
radio equipment part to offer functionality
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integral antenna: antenna designed as a fixed part of the equipment (without the use of an external connector) which
cannot be disconnected from the equipment by a user with the intent to connect another antenna

NOTE: Anintegral antennamay be fitted internally or externally. In the case where the antennais external, a
non-detachable cable or wave-guide can be used.

Listen Before Talk (LBT): mechanism by which an equipment applies clear channel assessment (CCA) before using
the channel

L oad Based Equipment (LBE): equipment where the transmit/receive structure is not fixed in time but demand-driven |
A manufacturer: company that has manufactured the equipment and who submitsit for test

NOTE: Alternatively, the importer or any other person or entity that submits the equipment for test can be
considered as the manufacturer for the purpose of the present document.

master mode: mode which relates to the DFS functionality where the RLAN device uses a Radar Interference
Detection function and control s the transmissions of RLAN devices operating in slave mode

NOTE: Inthismodeitisableto select achannel and initiate a network by sending enabling signals to other
RLAN devices. An RLAN network always has at least one RLAN device operating in master mode when
operating in the bands 5 250 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz.

multi-radio equipment: radio, host or combined equipment using more than one radio transceiver
operating channel: Available Channel on which the RLAN has started transmissions

NOTE: An Operating Channel becomes again an Available Channel if the RLAN stopped all transmissions on
that channel and no radar signal was detected by the In-Service Monitoring.

plug-in radio device: radio equipment module intended to be used with or within host, combined or multi-radio
equipment, using their control functions and power supply

receive chain: receiver circuit with an associated antenna

NOTE: Two or more receive chains are combined in a smart antenna system.
RLAN devices: 5 GHz high performance wireless access systems (WAS) including RLAN equipment
simulated radar burst: series of periodic radio wave pulses for test purposes

slave mode: mode which relates to the DFS functionality where the transmissions of the RLAN are under control of an
RLAN device operating in master mode

NOTE: AnRLAN devicein ave mode may use a Radar Interference Detection function.

smart antenna systems. equipment that combines multiple transmit and/or receive chains with asignal processing
function to increase the throughput and/or to optimize its radiation and/or reception capabilities

NOTE: (Theseiare techniques such as spatial multiplexing, beamforming, cyclic delay diversity, MIMO, etc.

stand-alone radio equipment: equipment that isintended primarily as communications equipment and that is normally
used on a stand-alone basis

sub-band: portion of the 5 GHz RLAN bands
NOTE? (See definition for "5 GHz RLAN bands™

total occupied bandwidth: total of the Nominal Channel Bandwidthsin case of simultaneous transmissions in adjacent
or non-adjacent channels

NOTE: The Total Occupied Bandwidth may change with time/payload.
transmit chain: transmitter circuit with an associated antenna

NOTE: Two or more transmit chains are combined in a smart antenna system.
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Transmit Power Control (TPC): technique in which the transmitter output power is controlled resulting in reduced

12 ETSI EN 301 893 V1.8.1 (2015-03)

interference to other systems

unavailable channel: channel which cannot be considered by the RLAN device for a certain period of time

(Non Occupancy Period) after aradar signal was detected on that channel

unusable channel: channel from the declared channel plan which may be declared as permanently unavailable due to

one or more radar detections on the channel |

A usable channel: any channel from the declared channel plan, which may be considered by the RLAN for possibleuse;, | | | |

3.2

Symbols

For the purposes of the present document, the following symbols apply:

A
AC
Tch
B

Ch

D
dBm

r

13.3

M easured power output

Alternating Current

Number of active transmit chains

Radar burst period

Channel in which radar test signals are inserted to simulate the presence of aradar
Measured power density

dB relativeto 1 milliwatt

Direct Current

Field strength

Reference field strength

Carrier frequency

L .
L Antennagain
GigaHertz
Hertz
kiloHertz
Radar burst length
MegaHertz
millisecond
Mega Samples per second
milliWatt
Number of channels
Calculated e.i.r.p. a highest power level
Calculated e.i.r.p. at lowest power level
RMS (mean) power over the transmission burst
Calculated power density
Detection Probability
L Distance
Number of active receive chains
Reference distance
Signal power
Time instant
Time instant
Time instant
Time instant
Radar pulse width
Observed duty cycle
Beamforming (antenna) gain |
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACK
BIT
BW

Acknowledgement
Burst Interval Time
BandWidth

ETSI


Compare: Insert�
text
"12 ETSI EN 301 893 V1.8.1 (2015-03)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"ETSI"

Compare: Delete�
text
"12 ETSI EN 301 893 V1.7.1 (2012-06)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "use, unless it is precluded by either:"

[New text]: "use"
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"1)"

Compare: Delete�
text
"the intended outdoor usage of the RLAN; or"

Compare: Delete�
text
"2)"

Compare: Delete�
text
"previous detection of a radar on the channel (Unavailable Channel or Unusable Channel); or"

Compare: Delete�
text
"3)"

Compare: Delete�
text
"national regulations; or"

Compare: Delete�
text
"4)"

Compare: Delete�
text
"the restriction to only operate in the band 5 150 MHz to 5 250 MHz for RLAN devices without a radar"

Compare: Delete�
text
"detection capability."

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Chr"

[New text]: "Chr"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "EReference"

[New text]: "Eo"
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"Reference"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"o"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"c"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"c"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"Pd"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"Pd"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ro"

[New text]: "Ro"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"ETSI"

Compare: Delete�
text
"13 ETSI EN 301 893 V1.7.1 (2012-06)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"BW"

Compare: Insert�
text
" BandWidth ETSI"


13 ETSI EN 301 893 V1.8.1 (2015-03)

CAC Channel Availability Check

CCA Clear Channel Assessment ) |

CsD Cyclic Shift Diversity |

DFS L Dynamic Frequency Selection

ei.r.p. equivalent isotropically radiated power

ECCA Extended CCA

EMC Electro-Magnetic Compatibility

FAR Fully Anechoic Room

HT20 High Throughput in a 20 MHz channel

HT40 High Throughput in a40 MHz channel

|IEEE Ingtitute of Electrical and Electronic Engineers

LBT Listen Before Talk

LPDA Logarithmic Periodic Dipole Antenna

MCS Modulation Coding Scheme

MIMO Multiple Input, Multiple Output

NACK Not Acknowledged

OATS Open Area Test Site

PPB Pulses Per Burst

ppm parts per million

PPS Pulses Per Second

PRF Pulse Repetition Frequency

R&TTE Radio and Telecommunications Terminal Equipment

RBW Resol ution Bandwidth

RF Radio Frequency

RLAN Radio Local Area Network

RMS Root Mean Square

SAR Semi Anechoic Room

TL Threshold Level

TPC Transmit Power Control

Tx Transmit, Transmitter

UuT Unit Under Test

VBW Video Bandwidth

VSWR Voltage Standing Wave Ratio

WAS Wireless Access Systems

WRC-03 World Radiocommunications Conference 2003
4 Technical requirements specifications

4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be stated by the manufacturer.

The equipment shall comply in any of the operating modes with all the technical requirements of the present document
at al times when operating within the boundary limits of the stated operational environmental profile.

Where multiple combinations of radio equipment and antenna (antenna assemblies) are intended, each combination
shall comply with all the technical requirements of the present document.

4.2 Centre frequencies
421  General

RLAN equipment typically operates on a fixed frequency. The equipment is allowed to change its normal operating
frequency when interference is detected, or to prevent causing interference into other equipment or for frequency
planning purposes.

47272 | Definition

The centre frequency is the centre of the channel declared by the manufacturer as part of the declared channel plan(s).
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4.2.3 Limits

The actual centre frequency for any given channel declared by the manufacturer shall be maintained within the range
fo® 20 ppm.

424 Conformance

Conformance tests as defined in clause 5.3.2 shall be carried out.

4.3 Nominal Channel Bandwidth and Occupied Channel
Bandwidth

43.1 Definition

The Nominal Channel Bandwidth is the widest band of frequencies, inclusive of guard bands, assigned to asingle
channel.

The Occupied Channel Bandwidth is the bandwidth containing 99 % of the power of the signal.
NOTE: A deviceis permitted to operate in one or more adjacent or non-adjacent channels simultaneously.

When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one
signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal Channel Bandwidth where"n"
is the number of adjacent channels. When equipment has simultaneous transmissions in non-adjacent channels, each
power envelope shall be considered separately.

43.2 Limits
The Nomina Channel Bandwidth shall be at least 5 MHz at all times.

The Occupied Channel Bandwidth shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth.
In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this
requirement. |

During an established communication, the device is allowed to operate temporarily Withian Occupied Channel
Bandwidth lbelow80 % of its Nominal Channel Bandwidth with a minimum of 4 MHz.

4.3.3 Conformance

Conformance tests as defined in clause 5.3.3 shall be carried out to determine the occupied channel bandwidth.

4.4 RF output power, Transmit Power Control (TPC) and power
density

4.4.1 Definitions

441.1 RF Output Power

The RF Output Power is the mean equivalent isotropically radiated power (e.i.r.p.) during atransmission burst. |
14.4.1.2 Transmit Power Control (TPC)

Transmit Power Control (TPC) is amechanism to be used by the RLAN device to ensure a mitigation factor of at least

3 dB on the aggregate power from alarge number of devices. Thisrequires the RLAN device to have a TPC range from

which the lowest value is at least 6 dB below the values for mean e.i.r.p. givenin table 1 for devices with TPC.

4413 Power Density

The Power Density is the mean @quivalent isotropically radiated power (e.i.r.p.) density during a transmission burst.
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4.4.2 Limits
4421 General

The limits below are applicable to the system as a whole and in any possible configuration. Thisincludes smart antenna
systems (devices with multiple transmit chains).

In case of multiple (adjacent or non-adjacent) channels within the same sub-band, the total RF output power of all
channelsin that sub-band shall not exceed the limits defined below.

In case of multiple, non-adjacent channels operating in separate sub-bands, the total RF output power in each of the
sub-bands shall not exceed the limits defined below.

4422 Limitsifor RF output power and power density at the highest power level
TPC is not required for channels whose nomina bandwidth falls completely within the band 5 150 MHz to 5 250 MHz.

For devices with TPC, the RF output power and the power density when configured to operate at the highest stated
power level of the TPC range shall not exceed the levels givenin table 1.

Devices are allowed to operate without TPC. See table 1 for the applicable limitsin this case.

Table 1: Mean e.i.r.p. limits for RF output power and power density at the highest power level

Frequency Mean e.i.r.p. limit Mean e.i.r.p. density limit
range [dBm] [dBm/MHZz]
[MHZz] with TPC without TPC with TPC without TPC
5150 to 5 350 23 20/23 (see note 1) 10 7/10 (see note 2)
5470t0 5725 30 (see note 3) 27 (see note 3) 17 (see note 3) 14 (see note 3)

NOTE 1: The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
23 dBm.

NOTE 2: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
10 dBm/MHz.

NOTE 3: Slave devices without a Radar Interference Detection function shall comply with the limits for the
band 5 250 MHz to 5 350 MHz.

4.4.2.3 Limitfor RF output power at the lowest power level of the TPC range

For devices using TPC, the RF output power during a transmission burst when configured to operate at the lowest stated
power level of the TPC range shall not exceed the levels given in table 2. For devices without TPC, the limitsin table 2
do not apply.

Table 2: Mean e.i.r.p. limits for RF output power
at the lowest power level of the TPC range

Frequency range Mean e.i.r.p. [dBm]
5 250 MHz to 5 350 MHz 17
5470 MHz to 5 725 MHz 24 (see note)

NOTE: Slave devices without a Radar Interference Detection function
shall comply with the limits for the band 5 250 MHz to 5 350 MHz. |

14.4.3 Conformance

Conformance tests as defined in clause 5.3.4 shall be carried out.
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4.5 Transmitter unwanted emissions

451 Transmitter unwanted emissions outside the 5 GHz RLAN bands

4511 Definition

(Transmitterunwanted'emissions'outsidethe’'5:GHZRIZANbands are radio frequency emissions outside the 5 GHz
RLAN bands defined in clause 3.1.

45.1.2 Limits
The level of transmitter unwanted emissionsioutsidethe’5:GHz'RIZAN bands shall not exceed the limits given in table 3.

Table 3: Transmitter unwanted emission limits outside the 5 GHz RLAN bands

Frequency range Maximum power Bandwidth

30 MHz to 47 MHz -36 dBm 100 kHz

47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz

862 MHz to 1 GHz -36 dBm 100 kHz

1 GHz to 5,15 GHz -30 dBm 1 MHz
5,35 GHz to 5,47 GHz -30 dBm 1 MHz
5,725 GHz to 26 GHz -30 dBm 1 MHz

45.1.3 Conformance

Conformance tests as defined in clause 5.3.5 shall be carried out.
45.2 Transmitter unwanted emissions within the 5 GHz RLAN bands

4521 Definition

(Fransmitter’unwanted'emissionswithinthe' 5:GHz'RIZANbands are radio frequency emissions within the 5 GHz RLAN
bands defined in clause 3.1.
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4.5.2.2 Limits
A

0 dB = Reference Level
-20dB
-28dB

i it

. — S "

-47 dB | I;

i i £ 'y -
-« y, J; » % 7. ) =
-108xN  -9xN A45xN N 0 N 15xN 9x N 108x N

055xN -05xN  05xN  055xN Frequency offset [MHz]

N = Nominal Channel Bandwidth [MHz]
NOTE: dBc is the spectral density relative to the maximum spectral power density of the transmitted signal.

Figure 1: Transmit spectral power mask

The average level of transmitter unwanted emissions within the 5 GHz RLAN bands shall not exceed the limit of the
mask provided in figure 1 or the limit for unwanted emissions provided in table 3, whichever is the higher.

The mask is only applicable within the band of operation. Beyond the band edges the requirements of clause 4.5.1
apply.

In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this
requirement.

For transmitter unwanted emissions within the 5 GHz RLAN bands, simultaneous transmissions in adjacent channels
may be considered as one signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal
Channel Bandwidth where "n" isthe number of adjacent channels used simultaneously.

For simultaneous transmissions in multiple non-adjacent channels, the overall transmit spectral power mask is
constructed in the following manner. First, amask as provided in figure 1 is applied to each of the channels. Then, for

each frequency point, the highest value from the spectral masks of all the channels assessed shall be taken as the overall
spectral mask requirement at that frequency.

4523 Conformance

Conformance tests as defined in clause 5.3.6 shall be carried out.
4.6 Receiver spurious emissions
46.1 Definition

Receiver spurious emissions are emissions at any frequency when the equipment isin receive mode. |

14.6.2 Limits

The spurious emissions of the receiver shall not exceed the limits given in table 4.
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Table 4: Spurious radiated emission limits

Frequency range Maximum power Measurement bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz to 26 GHz -47 dBm 1 MHz

4.6.3 Conformance

Conformance tests as defined in clause 5.3.7 shall be carried out.
4.7 Dynamic Frequency Selection (DFS)

4.7.1 Introduction
47.1.1 General

An RLAN shall employ a Dynamic Freguency Selection (DFS) function to:
. detect interference from radar systems (radar detection) and to avoid co-channel operation with these systems;
e  provide on aggregate a near-uniform loading of the spectrum (Uniform Spreading).

The DFS function as described in the present document is not tested for its ability to detect frequency hopping radar
signals.

Whilst the DFS function described in this clause defines conditions under which the equipment may transmit,
transmissions are only allowed providing they are not prohibited by the Adaptivity requirement in clause @:8:

4.7.1.2 Applicable frequency range

Radar detection is required when operating on channels whose nominal bandwidth falls partly or completely within the
frequency ranges 5 250 MHz to 5 350 MHz or 5470 MHz to 5 725 MHz. This requirement applies to all types of
RLAN devices regardless of the type of communication between these devices.

Uniform Spreading is required across the frequency ranges 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz.
Uniform Spreading is not applicable for equipment that only operates in the band 5 150 MHz to 5 250 MHz.

4.7.1.3 DFS operational modes

Within the context of the operation of the DFS function, an RLAN device shall operate as either a master or adave.
RLAN devices operating as a slave shall only operate in a network controlled by an RLAN device operating asa
master. A device which is capable of operating as either a master or a slave shall comply with the requirements
applicable to the mode in which it operates.

Some RLAN devices are capable of communicating in ad-hoc manner without being attached to a network. REAN
devices operating in this manner on channels whose nominal bandwidth falls partly or completely within thefrequency
ranges 5 250 MHz to 5 350 MHz or 5 470 MHz to 5 725 MHz shall employ DFS and shall be tested against the
requirements applicable to a master.

Slave devices used in fixed outdoor point to point or fixed outdoor point to multipoint applications shall behave as dave
with radar detection independent of their output power. See table 5.

4.7.1.4 4 DFS operation

The operational behaviour and individual DFS requirements that are associated with master and slave devices are as
follows:

Master devices:
ad) The master device shall use a Radar Interference Detection function in order to detect radar signals.

The master device may rely on another device, associated with the master, to implement the Radar Interference
Detection function. In such a case, the combination shall comply with the requirements applicable to a master.
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A master device shall only start operations on Available Channels. At installation (or reinstallation) of the
equipment, the RLAN is assumed to have no Available Channels within the band 5 250 MHz to 5 350 MHz
and/or 5470 MHz to 5 725 MHz. In such a case, before starting operations on one or more of these channels,
the master device shall perform either a Channel Availability Check or an Off-Channel CAC to ensure that
there are no radars operating on any selected channel. If no radar has been detected, the channel (s) becomes an
Available Channel(s) and remains as such until aradar signal is detected during the In-Service Monitoring.
The Channel Availability Check or the Off-Channel CAC may be performed over a wider bandwidth such that
all channels within the tested bandwidth become Available Channels.

NOTE 1: Theinitial Channel Availability Check may be activated manually at installation or reinstallation of the

c)

eguipment.

Once the RLAN has started operations on an Available Channel, then that channel becomes an Operating
Channel. During normal operation, the master device shall monitor all Operating Channels (In-Service
Monitoring) to ensure that there is no radar operating within these channel(s). If no radar was detected on an
Operating Channel but the RLAN stops operating on that channel, then the channel becomes an Available
Channel.

NOTE 2: An RLAN isallowed to start transmissions on multiple (adjacent or non-adjacent) Available Channels.

d)

€)

f)

In this case all these channels become Operating Channels.

If the master device has detected aradar signal on an Operating Channel during In-Service Monitoring, the
master device shall instruct all its associated slave devices to stop transmitting on this channel which becomes
an Unavailable Channel. MWhen operating on multiple (adjacent or non-adjacent) Operating Channels
simultaneously, only the Operating Channel containing the frequency on which radar was detected shall
become an Unavailable Channel.

An Unavailable Channel can become a Usable Channel again after the Non-Occupancy Period. A new
Channel Availability Check or an Off-Channel CAC isrequired to verify thereis no radar operating on this
channel before it becomes an Available Channel again.

In all cases, if radar detection has occurred, then the channel containing the frequency on which radar was
detected becomes an Unavailable Channel . Alternatively, the channel may be marked as an Unusable
Channel.

Slave devices:

a)

b)

<)

14.7.2

4.7.2.1

A slave device shall not transmit before receiving an appropriate enabling signal from an associated master
device.

A slave device shall stop its transmissions on a channel whenever instructed by a master device. The dave
device shall not resume any transmissions on this channel until it has received an appropriate enabling signal
from an associated master device.

A slave device which is required to perform radar detection (see table D.2, note 2), shall stop its own
transmissions on an Operating Channel if it has detected a radar on that channel. That Operating Channel
becomes an Unavailable Channel for the slave device. It shall not resume any transmissions on this
Unavailable Channel for a period of time equal to the Non-Occupancy Period. A Channel Availability Check
or an Off-Channel CAC isrequired by the slave device to verify thereis no radar operating on this channel
before the ave may useit again. |

DFS technical requirements specifications
Applicability

Table 5 lists the DFS related technical requirements and their applicability for every operational mode. If the RLAN
deviceis capable of operating in more than one operational mode then every operating mode shall be assessed

Separately.
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Table 5: Applicability of DFS requirements

Requirement DFS Operational mode
Master Slave without radar Slave with radar
detection detection
(see table D.2, note 2) (see table D.2, note 2)

Channel Availability Check 4 Not required v (see note 2)
Off-Channel CAC (see note 1) v Not required v (see note 2)
In-Service Monitoring v Not required v
Channel Shutdown v v v
Non-Occupancy Period v Not required v
Uniform Spreading v Not required Not required

NOTE 1: Where implemented by the manufacturer.

NOTE 2: A slave with radar detection is not required to perform a CAC or Off-Channel CAC at initial
use of the channel but only after the slave has detected a radar signal on the Operating
Channel by In-Service Monitoring.

The radar detection requirements specified in clauses@i7:2:2 to 4i7:214 assume that the centre frequencies of the radar
signalsfall within the central 80 % of the Occupied Channel Bandwidth of the RLAN channel (see clause 4.3).

4.7.2.2 Channel Availability Check
4.7.2.2.1 Definition

The Channel Availability Check (CAC) is defined as a mechanism by which an RLAN device checks channels for the
presence of radar signals. This mechanism is used for identifying Available Channels.

There shall be no transmissions by the RIZAN device en the channels being checked during this process.
If no radars have been detected on a channel, then that channel becomes an Available Channel.

| For devices that support multiple Nominal Channel Bandwidths, the Channel Availability Check may be performed
once using the widest Nominal Channel Bandwidth. All narrower channels within the tested bandwidth become
Available Channels providing no radar was detected.

47222 Limit

The Channel Availability Check shall be performed during a continuous period in time (Channel Availability Check
Time) which shall not be less than the value defined in table D.1.

During the Channel Availability Check, the RLAN @evice shall be capable of detecting any of the radar test signals that
fall within the ranges given by table D.4 with alevel above the Radar Detection Threshold defined in table D.2.

The minimum required detection probability is defined in table D.5.
4.7.2.2.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.3 4 Off-Channel CAC (Off-Channel Channel Availability Check)
4.7.2.3.1 Definition

Off-Channel CAC is defined as an optional mechanism by which an RLAN @&viee monitors channel(s), different from
the Operating Channel(s), for the presence of radar signals. The Off-Channel CAC may be used in addition to the
Channel Availability Check defined in clause@i7:2:2) for identifying Available Channels.

Off-Channel CAC is performed by a number of non-continuous checks spread over a period in time. This(geriod; which
isrequired to determine the presence of radar signals, is defined as the Off-Channel CAC Time.

If no radars have been detected in a channel, then that channel becomes an Available Channel.

ETSI


Compare: Insert�
text
"20 ETSI EN 301 893 V1.8.1 (2015-03)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Move�
table cell
This table cell was moved from page 27 of old document

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł Ł Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"_"

Compare: Insert�
text
"_"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Ł"

[New text]: "_"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 4.7.2.1"

[New text]: " 4.7.2.2"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 4.7.2.3"

[New text]: " 4.7.2.4"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "4.7.2.1"

[New text]: "4.7.2.2"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "4.7.2.1.1"

[New text]: "4.7.2.2.1"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"RLAN"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "within"

[New text]: "on"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"NOTE:"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "4.7.2.1.2"

[New text]: "4.7.2.2.2"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
" device"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "4.7.2.1.3"

[New text]: "4.7.2.2.3"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "ETSI"

[New text]: "4.7.2.3"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"21 ETSI EN 301 893 V1.7.1 (2012-06) 4.7.2.2"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "(optional) 4.7.2.2.1"

[New text]: "4.7.2.3.1"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"device"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 4.7.2.1,"

[New text]: " 4.7.2.2,"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " time,"

[New text]: " period,"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "4.7.2.2.2"

[New text]: "ETSI"
The following text attributes were changed: 
   font, fill color, size


21 ETSI EN 301 893 V1.8.1 (2015-03)

4.7.2.3.2 Limit

Where implemented, the Off-Channel CAC Time shall be declared by the manufacturer. However, the declared
Off-Channel CAC Time shall be within the range specified in table D.1.

During the Off-Channel CAC, the RLAN shall be capable of detecting any of the radar test signals that fall within the
ranges given by table D.4 with alevel above the Radar Detection Threshold defined in table D.2.

The minimum required detection probability is defined in table D.5.
4.7.2.3.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.4 In-Service Monitoring
4.7.2.4.1 Definition

The In-Service Monitoring is defined as the process by which an RLAN @eviee monitors each Operating Channel for
the presence of radar signals.

4.7.2.4.2 Limit
The In-Service Monitoring shall be used to monitor each Operating Channel.
The In-Service-Monitoring shall start immediately after the RLAN @evice has started transmissions on a channel.

During the In-Service Monitoring, the RLAN @evice shall be capable of detecting any of the radar test signals that fall
within the ranges given by table D.4 with alevel above the Radar Detection Threshold defined in table D.2.

The minimum required detection probability associated with a given radar test signal is defined in table D.5.
4.7.2.4.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.5 Channel Shutdown

47.25.1 Definition

The Channel Shutdown is defined as the process initiated by the RLAN device on an Operating Channel after aradar
signal has been detected during the In-Service Monitoring on that channel.

The master device shall instruct al associated slave devices to stop transmitting on this channel, which they shall do
within the Channel Move Time.

Slave devices with a Radar Interference Detection function, shall stop their own transmissions on an Operating Channel
within the Channel Move Time upon detecting aradar signal within this channel. |

| The aggregate duration of all transmissions of the RLAN device on this channel during the Channel Move Time shall be
limited to the Channel Closing Transmission Time. The aggregate duration of all transmissions shall not include quiet
periods in between transmissions. |

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating channels, only the
channel (s) containing the frequency on which radar was detected is subject to the Channel Shutdown requirement. The
equipment is allowed to continue transmissions on other Operating Channels.

4.7.25.2 Limit

The Channel Move Time shall not exceed the limit defined in table D.1.

The Channel Closing Transmission Time shall not exceed the limit defined in table D.1.
4.7.25.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
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4.7.2.6 Non-Occupancy Period
4.7.2.6.1 Definition

The Non-Occupancy Period is defined as the time during which the RLAN device shall not make any transmissions on
achannel after aradar signal was detected on that channel.

| For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating channels, only the
channel (s) containing the frequency on which radar was detected is subject to the(Non=Occupancy Period requirement.
The equipment is allowed to continue transmissions on other Operating Channels.

L After the Non-Occupancy Period, the channel needs to be identified again as an Available Channel before the RLAN
device may start transmitting again on this channel.

4.7.2.6.2 Limit
The Non-Occupancy Period shall not be less than the value defined in table D. 1.
4.7.2.6.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.7 Uniform Spreading

4.7.2.7.1 Definition

The Uniform Spreading is a mechanism to be used by the RLAN to provide, on aggregate, a uniform loading of the
spectrum across all devices. The Uniform Spreading is limited to the@isable channel s being declared as part of the
channel plan. |

The required spreading may be achieved by various means. These means include network management functions
controlling large numbers of RLAN devices as well as the channel selection function in anindividual RLAN device.

4.7.2.7.2 J Limit

Each of the declared Channel Plans (see clause 3.1) shall make use of at least 60 % of the spectrum available in the
applicable sub-band(s).

Each of the Usable Channels shall be used with approximately equal probability. RLAN equipment for which the
declared channel plan includes channels whose nominal bandwidth falls completely or partly within the band
5600 MHz to 5 650 MHz may omit these channels from the list of Usable Channels at initial power up or at initial
installation. Channels being used by other RLAN equipment may be omitted from the list of Usable Channels.

4.8.1  Adaptivity (Channel Access Mechanism)
Applicability
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Load Based Equipment.

Whilst the mechanisms described in this clause define conditions under which the equipment may transmit,
transmissions are only allowed providing they are not prohibited by any of the DFS requirementsin clause 4.7.

4.8.2

Definition

Adaptivity is an automatic channel access mechanism by which a device avoids transmissions in a channel in the

presence

of transmissions from other RLAN @eviees in that channel.

NOTE: Adaptivity is not intended to be used as an alternative to DFS to detect radar transmissions, but to detect

4.8.3
4831

transmissions from other RL AN @evices operating in the band. DFS requirements are covered by
clause 4.7.

Requirements @nd limits

Frame Based Equipment

Frame Based Equipment shall comply with the following requirements:

1)

12

A

3)

4)

Before starting transmissions on an Operating Channel, the equipment shall perform a Clear Channel
Assessment (CCA) check using "energy detect”. The equipment shall observe the Operating Channel(s) for the
duration of the CCA observation time which shall be not less than 20 pis. The Operating Channel shall be
considered occupied if the energy level in the channel exceeds the threshold corresponding to the power level
given in point(5)) below. If the equipment finds the Operating Channel(s) to be clear, it may transmit
immediately. See figure 2 below.

If the equipment finds an Operating Channel occupied, it shall not transmit on that channel during the next
Fixed Frame Period.

The equipment is allowed to continue Short Control Signalling Transmissions on this channel providing it
complies with the requirements in clause 4:8:3:3:

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) Operating Channels,
the equipment is allowed to continue transmissions on other Operating Channels providing the CCA check did
not detect any signals on those channels.

The total time during which an egquipment has transmissions on a given channel without re-evaluating the
availahility of that channel, is defined as the Channel Occupancy Time.

The Channel Occupancy Time shall be in the range 1 msto 10 ms and the minimum Idle Period shall be at
least 5 % of the Channel Occupancy Time used by the equipment for the current Fixed Frame Period. Towards
the end of the Idle Period, the equipment shall perform a new CCA as described in point (@) above.

The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and
immediately (seefnote) proceed with the transmission of management and control frames (e.g. ACK and Block
ACK frames). A consecutive sequence of such transmissions by the equipment, without it performing a new
CCA, shall not exceed the Maximum Channel Occupancy Time as defined in point(3)) above.

NOTE? For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of the

5)

individual devices are allowed to take place in a sequence.

Fon transmit power levels of 23 dBm e.i.r.p. @rabove) the CCA threshold level (TL)j at the input to the
receiver, shall be a minimum of -73 dBm/MHz assuming a O dBi receive antenna

For fransmit power (levelsbelow 23 dBmeiir:p:) the CCA threshold level (TL);atthelinputiof thereceiver;
shall be proportional to the maximum transmit power (Py) according to the formula which assumes a 0 dBi

receive antenna and Py, t@ibe specified in dBmEitrp:

TL =-73dBm/MHz + (23dBm - Py) / (1 MHz)
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48.3.2 Load Based Equipment

Load based Equipment may implement an LBT based spectrum sharing mechanism based on the Clear Channel

Assessment (CCA) mode using "energy detect", as described in | EEE 802:101:2012/[8]clause 9y clause 10y clause 18
‘and clause 20 or as described in |EEE 802.11ac™-2013 [9], clause 8, clause 9, ‘clause 10 and clause 22, providing these
devices comply with the conformance requirements referred to in clause @:8:4)

1) Beforeatransmission or aburst of transmissions on an Operating Channel, the equipment shall perform a
Clear Channel Assessment (CCA) (ehieck using "energy (detect:s The equipment:shall observe the Operating
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3) Thetotal time that an equipment makes use of
Time which shall be less than 10 ms, after which the device shall perform a new Extended CCA as described in
point 2) above.

NOTE 1. Thetotal Idle Period is equal to thetotal of any CCA (initial or extended) checks which have been
an Operating Channel is

the Maximum Channel Occupancy
4)  The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and
immediately (see note 2) proceed with the transmission of management and control frames (e.g. ACK and
Block ACK frames). A consecutive sequence of transmissions by the equipment, without it performing a new
CCA, shall not exceed the Maximum Channel Occupancy Time as defined in point 3) above.
NOTE 2: For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of the
individual devices are allowed to take place in a sequence.

5)  For transmit power levels of 23 dBm ei.r.p. or above, the CCA threshold level (TL), a theinput to the
receiver, shall be -73 dBm/MHz assuming a0 dBi receive antenna.

For transmit power levels below 23 dBm e.i.r.p., the CCA threshold level (TL), at theinput of the receiver,
shall be proportional to the maximum transmit power (P;) according to the formula which assumes a 0 dBi
receive antenna and Py, to be specified indBme..r.p.
TL =-73dBm/MHz + (23dBm - Py) / (1 MH2)
Option B

1) Beforeatransmission or aburst of transmissions on an Operating Channel, the equipment shall perform a
Clear Channel Assessment (CCA) check using "energy detect". The equipment shall observe the Operating
Channel(s) for the duration of the CCA observation time which shall be not less than 20 ps. The CCA
observation time used by the equipment shall be declared by the manufacturer. The Operating Channel shall
be considered occupied if the energy level in the channel exceeds the threshold corresponding to the power
level given in point&) below. If the equipment finds the channel to be clear, it may transmit immediately
(see point(3)) below).

2)  If the equipment finds an Operating Channel occupied, it shall not transmit in that channel. The equipment
shall perform an Extended CCA check in which the Operating Channel is observed for the duration
((observationperiod) of a random factor N multiplied by the CCA observation time. N defines the number of
(unoccupied idle slots resulting in atotal Idle Period that ineeds to be observed before initiation of the
transmission. The value of N shall be randomly selected in the range@itoig every time an Extended CCA is
required and the value stored in a counter. The value of q is selected by the manufacturer in the range@itoi32)
This selected value shall be declared by the manufacturer (see clause 5.3.1 g)). The counter is decremented
every time a CCA dot is considered to be "unoccupied”. When the counter reaches zero, the equipment may
transmit.

A The equipment is allowed to continue Short Control Signalling Transmissions on this channel providing it
complies with the requirements in clause4:8:3:3)

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating channels,
the equipment is allowed to continue transmissions on other Operating Channels providing the CCA check did
not detect any signals on those channels.

3) Thetota time that an equipment makes use of an Operating Channel is the Maximum Channel Occupancy
Time which shall be less than(237:32) x g ms, with g as defined in point(2) above, after which the device shall
perform the Extended CCA described in point(2) above.

4)  The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and
immediately (see note@) proceed with the transmission of management and control frames (e.g. ACK and
Block ACK frames). A consecutive sequence of transmissions by the equipment, without it performing a new
CCA, shall not exceed the Maximum Channel Occupancy Time as defined in point(3)) above.

NOTE3? For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of the
individual devices are allowed to take place in agsequencey
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5) (Eortransmit power levels of 23 dBm e.i.r.p. @rabove) the CCA threshold level (TIL)) at the input to the
receiver, shall be-73 dBMYMHz assuming a 0 dBi receive antenna.

For transmit power (levels below: 23 dBmie:i:r:ps) the CCA threshold level (TL)yatthelinput of thereceiver;,
shall be proportional to the maximum transmit power (P,,) according to the formula which assumes a 0 dBi
receive antenna and Py, t@ibe specified in dBmEiirp)

TL=-73dBm/MHz +(23dBm - P;) / (1 MHz)
4.8.3.3 Short Control Signalling Transmissions
4.8.3.3.1 Definition

Short Control Signalling Transmissions are transmissions used by Adaptive equipment to send management and control
frames (e.g. ACK/NACK signals) without sensing the channel for the presence of other signals.

NOTE: (tisnotrequiredforadaptive equipment toimplement Short Control Signalling Transmissions.
4.8.3.3.2 Limits

If implemented, Short Control Signalling Transmissions of Adaptive equipment shall have a maximum duty cycle of
5 % within an observation period of 50 ms.

484 Conformance

The conformance tests for this requirement are defined in clause 5.3.9.
479 1 User Access Restrictions
4971  Definition

User Access Restrictions are€onstraints i mplemented in the RLAN @evice to restrict access@f the user to@ny, hardware

and/or software settings of the equipment, including software replacement(s), which may impact (directly or indirectly)
the compliance of the equipment with the requirementsin the present document.

NOTE:  The user should be understood as the end user, the operator or any person not responsible for the
‘compliance of the equipment against the requirements in the present document.

4972 Requirement

{Theseguipment:shallibe soiconstruicted that settings (hardware @nelfon software) related to DFS shall not be accessibleto

“The above requirement includes the prevention of indirect access to any setting that impacts DFS. The followingisa
nnon-exhaustive list of examples of such indirect access:

EXAMPLE1:  The equipment should not allow the user to change the country of operation and/or the operating
frequency band if that resuitsin the equipment no longer being compliant with the DFS
requirements.

EXAMPLE 2: The equipment should not accept software and/or firmware which results in the equipment no
longer being compliant with the DFS requirements, e.g.:
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Geo-location capability is afeature of the RLAN device to determine its geographical location with the purpose to
configureitself according to the regulatory requirements applicable at the geographical location whereit operates.

The geographical location determined by the equipment as defined in clause 4.10.2 shall not be accessible to the user.

5 Testing for compliance with technical requirements
5.1 Conditions for testing

51.1 Normal and extreme test conditions

Unless otherwise stated in the test procedures for essential radio test suites (see clause 5.3), the tests defined in the
present document shall be carried out at representative points within the boundary limits of the declared operational
environmental profile (see clause 5.3.1 m)).

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the declared operational environmental profile) to
give confidence of compliance for the affected technical requirements.

5.1.2  Test sequences and traffic load

5.1.2.1 General test transmission sequences

Except for the DFStests or if mentioned otherwise, al the testsin the present document shall be performed by using a
test transmission sequence that shall consist of regularly transmitted packets((@g) with an interval of 2ms)s The test
transmissions shall be fixed in length in a sequence and shall exceed the transmitter minimum activity ratio of 10 %. |

The general structure of the test transmission sequence is shown in figure 3.

2 ms 2 ms

Ly » o
< »<

X

02ms

uur
Data Packets

J/ J/ J/

qa /_\ 44 /_\ ([ —t>

Figure 3: General structure of the test transmission sequences
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Test transmission sequences for DFS tests

The DFS tests related to the Off-Channel CAC Check (clause5:3:8:2:1:4) and the In-Service Monitoring

(clauses:

3:8:2:1:5)) shall be performed by using a test transmission sequence on the Operating Channel that shall

consist of packet transmissions that together exceed the transmitter minimum activity ratio of 30 % measured over an
interval of 100 ms.;

There shall be no transmissions on channels being checked during a Channel Availability Check or during an
Off Channel CAC check.

5.1.3

Test channels

Unless otherwise stated in the test procedures for essential radio test suites (see clause 5.3), the channels to be used for
testing shall be as given in table 6.

L When testing devices that support simultaneous transmissions in adjacent or non-adjacent channels, DFS testing does
not need to be performed simultaneously in these different channels.

Table 6: Test channels

Test channels

Higher sub-band

Test Clause Lower sub-band (5 150 MHz to 5 350 MHz) 5 470 MHz to 5 725 MHz

5150 MHz to 5 250 MHz | 5 250 MHz to 5 350 MHz

5 GHz RLAN bands

Centre frequencies 5.3.2 C7 (see note 1) C8 (see note 1)
Occupied Channel

Bandwidth 533 c7 cs
Power, power density 5.3.4 C1 | Cc2 C3, C4
Transmitter unwanted

emissions outside the 5.35 C7 (see note 1) C8 (see note 1)

Transmitter unwanted
emissions within the 5.3.6 C1 Cc2 C3,C4
5 GHz RLAN bands

Receiver spurious

o 5.3.7 C7 (see note 1) C8 (see note 1)
emissions
'(I'_I[grg:s)mlt Power Control 5.34 n.a. (see note 2) C2 (see note 1) C3, C4 (see note 1)
Dynamic Frequency
Selection (DFS) 5.3.8 n.a. (see note 2) C5 C6 (see note 3)
Adaptivity 5.3.9 Cc7 C8
C1, C3: The lowest declared channel for every declared nominal channel bandwidth within this band. (Ferthelpower

density testing, it is sufficient to only perform this test using the lowest nominal channel bandwidth.

C2, C4: The highest declared channel for every declared nominal channel bandwidth within this band. (Fefthelpower
density testing, it is sufficient to only perform this test using the lowest nominal channel bandwidth.

C5, C6: One channel out of the declared channels for this frequency range. If more than one nominal channel
bandwidth has been declared for this sub-band, testing shall be performed using the lowest and highest
nominal channel bandwidth.

C7,C8: One channel out of the declared channels for this sub-band. For Occupied Channel Bandwidth, testing shall
be repeated for every declared nominal channel bandwidth within this sub-band. For Adaptivity, testing shall
be performed using the highest nominal channel bandwidth.

NOTE 1: In case of more than ene channel plan has been declared, testing of these specific requirements need only
be performed using one of the declared channel plans.

NOTE 2: Testing is not required for nominal channel bandwidths that fall completely within the frequency range
5 150 MHz to 5 250 MHz.

NOTE 3: Where the declared channel plan includes channels whose nominal channel bandwidth falls completely or

partly within the 5 600 MHz to 5 650 MHz band, the tests for the Channel Availability Check (and where
implemented, for the Off-Channel CAC) shall be performed on one of these channels in addition to a channel
within the band 5 470 MHz to 5 600 MHz or Withinithelband 5 650 MHz to 5 725 MHzZ:
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514 Antennas

514.1 Integrated and dedicated antennas

The equipment can have either integral antennas or dedicated antennas. Dedicated antennas, further referred to as
dedicated external antennas, are antennas that are physically external to the equipment and are assessed in combination
with the equipment against the requirements in the present document.

NOTE: It should be noted that assessment does not necessarily lead to testing.

An antenna assembly referred to in the present document is understood as the combination of the antenna (integral or
dedicated), its coaxial cable and if applicable, its antenna connector and associated switching components. The gain of
an antenna assembly @ in dBi, does not include the additional gain that may result out of beamforming.

Smart antenna systems may use beamforming techniques which may result in additional (antenna) gain. This
beamforming gain ¥ is specified in dB. Beamforming gain does not include the gain of the antenna assembly G

Although the measurement methods in the present document allow conducted measurements to be performed, it should
be noted that the equipment together with al its intended antenna assemblies shall comply with the applicable technical
requirements defined in the present document.

5.1.4.2 Transmit operating modes

5.1.4.2.1 Operating mode 1 (single antenna)
The equipment uses only one antenna when operating in this mode.
The following types of equipment and/or operating modes are examples covered by this category:
. Equipment with only one antenna.
o Equipment with two diversity antennas but at any moment in time only one antennais used.

. Smart antenna system with two or more antennas, but operating in a mode where only one antennais used.

5.1.4.2.2 Operating mode 2 (multiple antennas, no beamforming)

The equipment that can operate in this mode contains a smart antenna system using two or more transmit chains
simultaneously but without beamforming.

5.1.4.2.3 Operating mode 3 (multiple antennas, with beamforming)

The equipment that can operate in this mode contains a smart antenna system using two or more transmit chains
simultaneously with beamforming.

In addition to the antenna assembly gain(G) the beamforming gain® may have to be taken into account when
performing the measurements described in the present document.

5.1.5 Presentation of equipment

5.15.1 Testing of host connected equipment and plug-in radio devices

For combined equipment and for radio parts for which connection to or integration with host equipment is required to
offer functionality to the radio, different alternative test approaches are permitted. Where more than one such
combination isintended, testing shall not be repeated for combinations of the radio part and various host equipment
where the latter are substantially similar.

Where more than one such combination is intended and the combinations are not substantially similar, one combination
shall be tested against all requirements of the present document and all other combinations shall be tested separately for
radiated spurious emissions only.
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5.15.1.1 The use of a host or test jig for testing plug-in radio devices

Where the radio part is a plug-in radio device which isintended to be used within a variety of combinations, a suitable
test configuration consisting of either atest jig or atypical host equipment shall be used. This shall be representative for
the range of combinationsin which the device may be used. The test jig shall alow the radio equipment part to be
powered and stimulated as if connected to or inserted into host or combined equipment. Measurements shall be made to
al requirements of the present document.

5.15.1.2 Testing of combinations
5.15.1.21 Alternative A: General approach for combinations

Combined equipment or a combination of a plug-in radio device and a specific type of host equipment may be used for
testing according to the full requirements of the present document.

5.1.5.1.2.2 Alternative B: For host equipment with a plug-in radio device

A combination of a plug-in radio device and a specific type of host equipment may be used for testing according to the
full requirements of the present document.

For radiated spurious emission tests the most appropriate standard shall be applied to the host equipment. The plug-in
radio device shall meet the radiated spurious emissions requirements as described in the present document.

5.1.5.1.2.3 Alternative C: For combined equipment with a plug-in radio device
Combined equipment may be used for testing according to the full requirements of the present document.

For radiated spurious emissions the requirements of the most appropriate harmonized EM C standard shall be applied to
the non-radio equipment. The plug-in radio device shall meet the radiated spurious emissions requirements as described
in the present document.

In the case where the plug-in radio device is totally integrated and cannot operate independently, radiated spurious
emissions for the combination shall be tested using the most appropriate harmonized standard with the radio part in
receive and/or standby mode. If the frequency range is less than the one defined in the present document, additional
measurements according to the requirementsin the present document shall be performed to cover the remaining parts of
the frequency range. With the radio in transmit mode, the radiated spurious emissions regquirements of the present
document shall be applied.

5.1.5.1.24 Alternative D: For equipment with multiple radios
5.15.1.24.1 Introduction

Multi-radio equipment, where at least one of the radio parts is within the scope of the present document, may be used
for testing according to the full requirements of the present document. Additional requirements and limits for multi-
radio equipment are set out in the relevant harmonized radio product standards applicable to the other radio parts.

When measuring spurious emissionsin the receive and/or standby mode, it is essential that none of the transmitters
within the combined equipment are transmitting.

5.15.1.2.4.2 The spurious emissions from each radio can be identified

Where the spurious emissions from each radio can be identified, then the spurious emissions from each radio are
assessed to the relevant harmonized radio standard.

5.1.5.1.2.4.3 The spurious emissions from each radio cannot be identified

Where the spurious emissions from each radio cannot be identified, then the combined equipment is assessed to the
spurious emission requirements contained in al of the relevant harmonized radio standards applicable to the radios
contained within the combined product.

Where the applicable harmonized radio standards contain different limits and measuring conditions, then the combined
product is assessed to the harmonized radio standard that specifies the least stringent limits for the common part of the

frequency measurement ranges. To assess the remaining parts of the frequency measurement ranges the limits from the
relevant harmonized radio standard should be used.
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5.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

e  Themeasured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document.

. The value of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.

e  Therecorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the
figuresintable 7.

e  Theshared risk approach shall be applied for the interpreting of all measurement results.

For the test methods to determine RF power levels, according to the present document, the measurement uncertainty
figures shall be calculated in accordance with ERSH TR 100 028-1 [2] and ETSP TR 100 028-2 [3] and shall correspond
to an expansion factor (coverage factor) k = 1,96 or k = 2 (which provide confidence levels of respectively 95 % and
95,45 % in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).

Table 7 is based on such expansion factors.

Table 7: Maximum measurement uncertainty

Parameter Uncertainty
RF frequency +1 x 10
RF power conducted +1,5dB
RF power radiated +6 dB
Spurious emissions, conducted +3 dB
Spurious emissions, radiated +6 dB
Humidity 5 %
Temperature +1°C
Time +10 %
5.3 Essential radio test suites

53.1 Product information

The following information shall be stated by the manufacturerand shall'beiincluded inthetestreport: The form
included inannex F can be used for this purpose. Thisinformation is required in order to carry out the test suites and/or
to declare compliance to technical requirements (e.g. technical requirements for which no conformance test isincluded
in the present document):

a)  The channel plan(s), being the centre frequencies and associated Nominal Channel Bandwidth(s).

b) If the equipment can support simultaneous transmissions in one or more channels, the following shall be
provided:

- the number of channels used for these simultaneous transmissions;
- whether or not these channels are adjacent or non-adjacent;
- whether or not these channels are in different sub-bands.
c)  Thedifferent transmit operating modes in which the equipment can operate (see clause 5.1.4.2). |
, d)  For each of the modes declared under c) the following shall be provided:
- the number of transmit chains;
- if more than one transmit chain is active, whether the power is distributed equally or not;

- the number of receive chains;
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- whether or not antenna beamforming is implemented, and if so the maximum beamforming gain & for
this transmit operating mode.

Whether or not the device has a TPC feature containing one or more TPC ranges.

NOTE? The equipment can have more than one TPC range to accommodate different antennas and/or the

f)

9

h)

different applicable power limits.

The manufacturer may decide to declare that the equipment can operate both with and without a TPC
feature in which case the manufacturer may provide detailsin response to both point f) and point g).

For devices with a TPC feature, for each TPC range:

- The lowest and highest transmitter output power level (or lowest and highest e.i.r.p level in case of
integrated antenna equipment). If the equipment supports simultaneous transmissions in both sub-bands,
the lowest and highest transmitter output power or e.i.r.p. level for each of the sub-bands.

4 In case of smart antenna systems with different transmit operating modes (see clause 5.1.4.2) the
transmitter power levels may differ depending on the transmitter operating mode.

- The intended antenna assembly(ies), their corresponding Maximum gain(s) (G the resulting e.i.r.p. values
(taking a'so into account the beamforming gain if applicable) and the corresponding DFS threshold
level(s).

- The applicable operating frequency range(s).
For devices operating in a mode without a TPC feature;

- The maximum transmitter output power level (or maximum e.i.r.p. level in case of integrated antenna
equipment). If the equipment supports simultaneous transmissions in both sub-bands, the maximum
transmitter output power or e.i.r.p. level for each of the sub-bands.

| In case of smart antenna systems with different transmitter operating modes (see clause 5.1.4.2) the
transmitter output power levels may differ depending on the operating mode.

- The intended antenna assembly(ies), their corresponding Maximum gain(s) (G; the resulting e.i.r.p. values
(taking also into account the beamforming gain®? if applicable) and the corresponding DFS threshold
level(s).

- The applicable operating frequency range(s). |

With(regards to DFS, the DFS operational modes in which the equipment can operate (master, slave with radar
detection, slave without radar detection).

With regards to User’Aiccess Restrictions) to confirm that theeguipmentiisiconstructed to comply with the
reguirements contained in clause 4.9.

Withregards to DFS, to confirm if the equipment has implemented the Off-Channel CAC function as givenin
clause@i7:2:3) If an Off-Channel CAC function isimplemented, the manufacturer shall specify the
Off-Channel CAC Time required to determine the presence of aradar on a given channel. The Off-Channel
CAC Time for channels whose nominal bandwidth falls partly or completely within the band 5 600 MHz to

5 650 MHz (equivalent to the 10 minutes CAC) may be different than for other channels (equivalent to the
60 s CAC) in which case both values shall be specified.

Whether or not the device can operate in ad-hoc mode, and if so, the operating frequency range when
operating in ad-hoc mode.

The operating frequency range(s) of the equipment. |
The normal and the extreme operating conditions (e.g. voltage and temperature) that apply to the equipment.
The test sequence/test software used by the UUT.

Type of Equipment, for example: stand-alone equipment, plug-in radio device, combined equipment, etc.
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p) Withregardsto Adaptivity, whether the equipment is Frame Based Equipment, Load Based Equipment
implementing Option A, or Load Based Equipment implementing Option B (see clause 4.8.3.1 and
clause 4.8.3.2).

g) The CCA timeimplemented by the equipment. For Load Based [Equipmentiimplementing option B from
clause4:8:3:2) the value g referred to in point2):

5.3.2 Carrier frequencies
5.3.2.1 Test conditions

These measurements shall be performed under both normal and extreme test conditions (see clause 5.1.1).
The channels on which the conformance requirementsin clause 4.2 shall be verified are defined in clause 5.1.3.

The UUT shall be configured to operate at a normal RF Output Power level. In addition, the UUT shall be configured to
operate on a single channel.

For a UUT with antenna connector(s) and using dedicated external antenna(s), or for a UUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) the measurements
shall be performed on only one of the active transmit chains.

For aUUT with integral antenna(s) and without a temporary antenna connector(s), radiated measurements shall be used.

5.3.2.2 Test methods
5.3.2.2.1 Conducted measurement
5.3.2.21.1 Equipment operating without modulation

This test method requires that the UUT can be operated in an unmodulated test mode.

The UUT shall be connected to a&tiitable frequency (meastringidevice(egrafrequency) counter @raspectrumianalyser)
and operated in an unmodulated mode.

The result shall be recorded.

53.2.21.2 Equipment operating with modulation

This method is an alternative to the above method in case the UUT cannot be operated in an un-modulated mode.
The UUT shall be connected to spectrum analyser. |

Max Hold shall be selected and the centre frequency adjusted to that of the UUT.

The peak value of the power envelope shall be measured and noted. The span shall be reduced and the marker moved in
apositive frequency increment until the upper, (relative to the centre frequency), -10 dBc point is reached. This value
shall be noted as f1.

The marker shall then be moved in a negative frequency increment until the lower, (relative to the centre
frequency), -10 dBc point is reached. This value shall be noted asf2.

The centre frequency is calculated as (f1 + f2) / 2. |
15.3.2.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser of sufficient accuracy attached to the test
antenna (see clause 5.2).

The test procedure is as described under clause 5.3.2.2.1.
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5.3.3 Occupied Channel Bandwidth
5.3.3.1 Test conditions

The conformance requirementsin clause 4.3 shall be verified only under normal operating conditions, and on those
channels and channel bandwidths defined in clause 5.1.3.

The measurements shall be performed using normal operation of the equipment with the test signal applied
(seeclause 5.1.2.1).

The UUT shall be configured to operate at atypical RF power output leveliused fornormal operation:

When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one
signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal Channel Bandwidth where "n"
isthe number of adjacent channels. When equipment has simultaneous transmissions in non-adjacent channels, each
power envelope shall be considered separately.

For aUUT with antenna connector(s) and using dedicated external antenna(s), or for aUUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) measurements
need only to be performed on one of the active transmit chains (antenna outputs).

For aUUT with integral antenna(s) and without a temporary antenna connector(s), radiated measurements shall be used.
5.3.3.2 Test method
5.3.3.21 Conducted measurement
The measurement procedure shall be as follows:
Step 1:
. Connect the UUT to the spectrum analyser and use the following settings:
- Centre Frequency: The centre frequency of the channel under test

- Resol ution Bandwidth: 100 kHz

- Video Bandwidth: 300 kHz

- Frequency Span: 2 x Nominal Bandwidth (e.g. 40 MHz for a20 MHz channel)

- Sweep time: > 1 s, for larger Nominal Bandwidths, the sweep time may be increased until
avalue where the sweep time has no impact on the RM S value of the signal

- Detector Mode: RMS

- Trace Mode: Max Hold

Step 2:
. Wait'for the trace torstabilize!
Step 3:

o Make sure that the power envelope is sufficiently above the noise floor of the analyser to avoid the noise
signals left and right from the power envelope being taken into account by this measurement.

. Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied Channel Bandwidth of the
UUT. Thisvalue shall be recorded.

4 The measurement described ingstep 1 tostep 3 above shall be repeated in case of simultaneous transmissionsin
non-adjacent channels.
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5.3.3.2.2 Radiated measurement
The test set up as described in annex B and the applicable measurement procedures described in annex C shall be used.

The test procedure is as described under clause 5.3.3.2.1.
5.34 RF output power, Transmit Power Control (TPC) and power density
5.34.1 Test conditions

The conformance requirements in clause 4.4 shall be verified on those channels and channel bandwidths defined in
clause 5.1.3.

The measurements described in the present clause may need to be repeated to cover:

. each of the TPC ranges (or transmitter output power levels for equipment without TPC) and corresponding
antenna assemblies declared by the manufacturer (see@lause 5.3.1 €), f) and g));

. each of the transmit operating modes declared by the manufacturer (see clauses 5.1.4.2 and(5:3:11¢)):

The measurements shall be performed with test signal specified in clause 5.1.2.1 applied. Alternatively, (ifispecialitest
functionsiareravailable) the equipment may also be configured in a continuous transmit mode or with a constant duty
cycle (e.g. frame based systems) which isat least 10 %. |

For a UUT with antenna connector(s) and using dedicated external antenna(s), or for a UUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used in conjunction with the stated
antenna assembly gain(s).

In the case of equipment intended for use with an integral antenna and where no external (temporary) antenna
connectors are provided, atest fixture as described in clause B.4 may be used to perform relative measurements at the
extremes of the operating temperature range.

5.34.2 Test method

5.3.4.2.1 Conducted measurement

5.34.21.1 RF output power at the highest power - Pu
5342111 Additional test conditions

These measurements shall be performed under both normal and extreme test conditions (see clause 5.1.1).
The UUT shall be configured to operate at:

. the highest stated transmitter output power level of the TPC range; or

. the maximum stated transmitter output power level in case the equipment has no TPC feature.

534.21.1.2 Option 1: For equipment with continuous transmission capability or for equipment
operating (or with the capability to operate) with a constant duty cycle (e.g. Frame
Based equipment)

This option is for equipment that operates only in one sub-band or that is capable for operation intwo sub-bands
simultaneously but, for the purpose of the testing, the equipment can be configured to:

. operate in a continuous transmit mode or with a constant duty cycle (x), and
. operate only in one sub-band. |
, Step L.
For equipment configured into a continuous transmit mode (x = 1), proceed immediately with step 2.

. The output power of the transmitter shall be coupled to a matched diode detector or equivalent thereof. The
output of the diode detector shall be connected to the vertical channel of an oscill oscope.
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The combination of the diode detector and the oscilloscope shall be capable of faithfully reproducing the duty
cycle of the transmitter output signal.

The observed duty cycle of the transmitter (Tx on/ (Tx on + Tx off)) shall be noted asx (0 <x < 1), and
recorded in the test report.

The RF output power shall be determined using a wideband RF power meter with a thermocouple detector or
an equivalent thereof and with an integration period that exceeds the repetition period of the transmitter by a
factor 5 or more. The observed value shall be noted as@ (in dBm).

In case of conducted measurements on smart antenna systems operating in a mode with multiple transmit
chains active simultaneously, the output power of each transmit chain shall be measured separately to calculate
the total power (value®in dBm) for the UUT.

The RF output power at the highest power level P (e.i.r.p.) shall be calculated from the above measured

power output A (in dBm), the observed duty cycle x, the stated antenna gain@in dBi and if applicable the
beamforming gain® in dB, according to the formula below. This value shall be recorded in the test report.
If more than one antenna assembly isintended for this power setting or TPC range, the gain of the antenna
assembly with the highest gain shall be used.

Py=A+G+Y + 10 log(2/x) (dBm).

This value P shall be compared to the applicable limit contained in table 1 of clause 4.4.2.

534.21.1.3 Option 2: For equipment without continuous transmission capability and operating

(or with the capability to operate) in only one sub-band

This option isfor equipment that is either:

equipment capable of operation in both sub-bands, but not simultaneously; or

equipment capable of operation in both sub-bands simultaneously but which, for the purpose of the testing, can
be configured to transmit only in one sub-band.

Equipment having simultaneous transmissions in both sub-bands and which cannot be configured to transmit only in
one sub-band, shall be tested using@ption 3 given in clause 5:34:2:1:1:4.

The test procedure shall be as follows:

Step 1:

| Step 2:

Sample the transmit signal from the device using afast power sensor suitable for 6 GHz. Save the raw
samples. The samples@hall represent the RM S power of the signal.

Settings:
- Sampl e speed: 1 MS/sor faster.

- M easurement duration: Sufficient to capture @minimumiofi20 transmitter BUFSES (see clause 5.1.2.1). |

For conducted measurements on devices with GRetransmitichain:

- Connect the power sensor to the transmit port, sample the transmit signal and store the raw data. Use
these stored samplesin all following steps.

Foriconductedimeasurementsionideviceswith multiple transmit chains:

- Connect a power sensor to each transmit port for a synchronous measurement on all transmit ports.
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- Trigger the power sensors so that they start sampling at the same time. Make sure the time difference
between the samples of all sensorsisless than 500 ns.

- For each individual 'sampling point (time domain), sum the coincident power samples of all ports and
store them. Use these summed samples inihe following steps.

Step 3:
. Find the start and stop times of each burst in the stored measurement samples.

L The start and stop times are defined as the points@herethepowerisatileasii30/dBibelow thehighestvalue of
the stored samplesin step 2.

In case of insufficient dynamic range, the value of 30 dB may need to be reduced appropriately.
Step 4

. Between the start and stop times of each individual (urst) cal culate the RM'S (mean) power over the burst
(Pours) Using the formula below:

k
1
Prurst= E Z Psample (n)
n=1

with k' being the total number of samples and 'n' the actual sample humber
® Thehighest of all P, valuesisthe vaue®in dBm.
Step 5:

e  TheRF output power (e.i.r.p) at the highest power level (Pg) shall be calculated from the above measured power

output @ (in dBm), the stated antenna assembly gain@in dBi and if applicable the beamforming gain®¥sin dB,
according to the formula below. If more than one antenna assembly isintended for this power setting, the gain
of the antenna assembly with the highest gain shall be used:

Py=A+G+Y (dBm).

e  Thisvalue Py shall be compared to the applicable limit contained in table 1 of clause 4.4.2 and shall be
recorded in the report.

5342114 Option 3: For equipment without continuous transmission capability and having
simultaneous transmissions in both sub-bands

This option is for equipment having simultaneous transmissions in both sub-bands but which cannot be configured to
transmit only in one sub-band.

This procedure first measures the peak power in each sub-band separately, then measures the Peak to Mean Power ratio
for the overall transmission and uses thisto calculate the RF Output Power (e.i.r.p.) in each sub-band separately using
the measured values for peak power.

The test procedure shall be as follows:
Step 1: M easuring the Total Peak Power within the lower sub-band.

. Connect the UUT to the spectrum analyser and use the following settings:

- Start Frequency: 5100 MHz
- Stop Frequency: 5400 MHz
- RBW: 1 MHz

- VBW: 3MHz

- Detector Mode: Peak
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- Trace Mode: Max Hold
- Sweep Time: Auto )

Le® ) Ensurethat the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the power
envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel power
function to avalue which is still dightly above the Nominal Channel Bandwidth (e.g. +10 %) to avoid the
noise floor influencing the measurement result.

@  For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 150 MHz to 5 350 MHz.

Step 2: M easuring the Total Peak Power within the upper sub-band.
e  Change the Start Frequency to 5 420 MHz and the Stop Frequency to 5 775 MHz.

e | Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the power
envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel power
function to avalue which is still dightly above the Nominal Channel Bandwidth (e.g. +10 %) to avoid the
noise floor influencing the measurement result.

@  For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 470 MHz to 5 725 MHz.

Step 3: Calculating the Total Peak Power.

. Calculate the total peak power by adding the measured value for the band 5 150 MHz to 5350 MHz in step 1
to the value measured for the band 5 470 MHz to 5 725 MHz in step 2.

L Modern spectrum analysers may be able to measure the peak power in both sub-bands in one measurement in
which case step 1 and step 2 can be combined.

Step 4 Measuring Total M ean Output Power.

. Sample the transmit signal from the device using a fast power sensor suitable for 6 GHz. Save the raw
samples. The samples@hall represent the RM S power of the signal.

. Settings:
- Sampl e speed: 1 MS/sor faster.

- M easurement duration: Sufficient to capture@minimumiofid0 transmitter bursts (see clause 5.1.2.1).

e  For conducted measurements on devices with multiple transmit chains:

store them. Use these summed samplesin al following steps.
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e  Findthe start and stop times of each burst in the stored measurement samples.

L The start and stop times are defined as the points@herethepowenisatileastii30/dBibelow thehighestvalue of
the stored samples. In case of insufficient dynamic range, the value of 30 dB may need to be reduced

appropriately.

. Between the start and stop times of each individual fourst; cal culate the RM S (mean) power over the burst
(Pours) Using the formula bel ow:

Pous= Zk_; Peapie ()
with 'k" being the total number of samples and 'n' the actual sample number

e  Thehighest of all Py, valuesisthe Total Mean Output Power and this value will be used for further
calculations.

Step 5: Calculating the Peak to M ean Power Ratio.

. Using the value for Total Peak Power calculated in step 3 and the highest value for Total Mean Output Power
measured in step 4, calculate the Peak to Average Power ratio in dB. |

L Step 6: Calculating the RF Output Power (e.i.r.p.) for each sub-band.

e  TheRF output power (€iir:p:) at the highest power level (B shall be calculated for each of the sub-bands from

the Peak to Mean Power Ratio obtained in step 5 and the measured values for Peak Power in each of the
sub-bands (see step 1 and step 2). These values (values®in dBm) will be used for maximum e.i.r.p.
calculations.

- Add the (stated) antenna assembly gain@in dBi of the individual antenna element.
- If applicable, add the additional beamforming gain®¥in dB.

- If more than one antenna assembly is intended for this power setting, the maximum overall antenna gain
(Gor G+Y) shal be used:

L] For each sub-band, P, (e.i.r.p.) shall be calculated using the formula below.
Py=A+G+Y (dBm):

. These values for Py shall be compared to the applicable limits contained in table 1 of clause 4.4.2 and shall be
recorded in the report.

5.3.4.2.1.2 RF output power at the lowest power level of the TPC range - P.
5342121 Additional test conditions

Thistest isonly required for equipment with a TPC feature.

These measurements shall be performed under both normal and extreme test conditions (see clause 5.1.1).
The UUT shall be configured to operate at the lowest stated transmitter output power level of the TPC range.

5.34.21.2.2 Option 1: For equipment with continuous transmission capability or for equipment
operating (or with the capability to operate) with a constant duty cycle (e.g. Frame
Based equipment)

This option is for equipment that operates only in one sub-band or that is capable for operation intwo sub-bands
simultaneoudly but, for the purpose of the testing, the equipment can be configured to:

. operate in a continuous transmit mode or with a constant duty cycle (x); and

. operate only in one sub-band.
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Step 1 and step) 2:
. Seestep 1 and step 2 in clause 5:34:2:1012:
The duty cycle measurement done in step 1 of clause6:314:2:1:1:2 may not need to be repeated.
Step 3:

e  TheRF output power at the lowest power level P (e.i.r.p.) shall be calculated from the above measured power

output A (in dBm), the observed duty cycle X, the stated antenna gain@in dBi and if applicable the
beamforming gain®in dB, according to the formula below. This value shall be recorded in the test report. If
more than one antenna assembly is intended for this power setting or TPC range, the gain of the antenna
assembly with the highest gain shall be used.

PL=A+G+Y + 10 log(L7/x) (dBm).
. Thisvalue P, shall be compared to the applicable limit contained in table 2 of clause 4.4.2.

5.34.2.1.2.3 |, Option 2: For equipment without continuous transmission capability and operating (or
with the capability to operate) in only one sub-band

This option isfor equipment that is either:
. equipment capable of operation in both sub-bands, but not simultaneoudly; or

. equipment capable of operation in both sub-bands simultaneously but which, for the purpose of the testing, can
be configured to transmit only in one sub-band.

Equipment having simultaneous transmissions in both sub-bands and which cannot be configured to transmit only in
one sub-band, shall be tested using@ption 3 given in clause 5:3:4:2:1:2:4:

The test procedure shall be as follows:
Step 1 tostep 4:

. Seestep 1 tostep 4 in clause 5131412110113
Step 5:

e  TheRF output power (e.i.r.p.) at the lowest power level Py shall be calculated from the above measured power

output @ (in dBm), the stated antenna assembly gain@in dBi and if applicable the beamforming gain®¥in dB,
according to the formula below. This value shall be recorded in the test report. If more than one antenna
assembly isintended for this TPC range, the gain of the antenna assembly with the highest gain shall be used:

PL=A+G+Y (dBm).
e  Thisvalue P shall be compared to the applicable limit contained in table 2 of clause@4:2/and'shall’be
recorded in the report.

5342124 Option 3: For equipment without continuous transmission capability and having
simultaneous transmissions in both sub-bands

This option is for equipment having simultaneous transmissions in both sub-bands but which cannot be configured to
transmit only in one sub-band.

This procedure first measures the peak power in each sub-band separately, then measures the Peak to Mean Power ratio
for the overall transmission and uses thisto calculate the RF Output Power (e.i.r.p.) in each sub-band separately using
the measured values for peak power.
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The test procedure shall be as follows:

Step 1:

Step 2:

°A

Step 3:

Step 4:

M easuring the Total Peak Power within the lower sub-band.

Connect the UUT to the spectrum analyser and use the following settings:

- Start Frequency: 5100 MHz
- Stop Frequency: 5400 MHz
- RBW: 1MHz

- VBW: 3 MHz

- Detector Mode: Peak

- Trace Mode: Max Hold
- Sweep Time: Auto |

Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the power
envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel power
function to avalue which is still dightly above the Nominal Channel Bandwidth (e.g. #10 %) to avoid the
noise floor influencing the measurement result.

When the trace is complete, use the "Channel Power" function to measure the total peak power of all
transmissions with the band 5 150 MHz to 5 350 MHz.

For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 150 MHz to 5 350 MHz.

M easuring the Total Peak Power within the upper sub-band.
Change the Start Frequency to 5 420 MHz and the Stop Frequency to 5 775 MHz.

Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the power
envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel power
function to avalue which is still dightly above the Nominal Channel Bandwidth (e.g. #10 %) to avoid the
noise floor influencing the measurement result.

When the trace is complete, use the "Channel Power" function to measure the total peak power of all
transmissions with the band 5 470 MHz to 5 725 MHz.

For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 470 MHz to 5 725 MHz.

Calculating the Total Peak Power.

Calculate the total peak power by adding the measured value for the band 5 150 MHz to 5 350 MHz in step 1
to the value measured for the band 5 470 MHz to 5 725 MHz in step 2, Modern spectrum analysers may be
able to measure the peak power in both sub-bands in one measurement in which case step 1 and step 2 can be
combined.

Measuring Total M ean Output Power .

Sample the transmit signal from the device using a fast power sensor suitable for 6 GHz. Save the raw
samples. The samples@hall represent the RM S power of the signal.

Settings:
- Sample speed: 1 MS/sor faster.

- Measurement duration: Sufficiently to capture@minimumiof 10 transmitter bursts (see
clause5.1.2.1).
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Step 5:

L Step 6:

For conducted measurements on devices with multiple transmit chains:
- Connect one power sensor to each transmit port for a synchronous measurement on all transmit ports.

- Trigger the power sensors so that they start sampling at the same time. Make sure the time difference
between the samples of all sensorsis less than 500 ns.

- For eachindividual sampling point (time domain), sum the coincident power samples of all ports and
store them. Use these summed samplesin al following steps.

Find the start and stop times of each burst in the stored measurement samples.

A The start and stop times are defined as the points Wherethe powerisiatileasti80idBbelowithe highestval ueof)

the stored samples. In case of insufficient dynamic range, the value of 30 dB may need to be reduced
appropriately.

Between the start and stop times of each individual burst calculate the RMS (mean) power over the burst
(Ppurg) using the formula below.

1
Pours=; Yioy Peapie ()

The highest of all Py 4 valuesisthe Total Mean Output Power and this value will be used for further
calculations.

Calculating the Peak to M ean Power ratio.

Using the value for Total Peak Power calculated in step 3 and the highest value for Total Mean Output Power
measured in step 4, calculate the Peak to Average Power ratio in dB. |

Calculating the RF Output Power (e.i.r.p.) for each sub-band.

The RF output power (e.i.r.p.) at the lowest power level (P of the TPC range shall be calculated for each of the

sub-bands from the Peak to Mean Power Ratio obtained in step 5 and the measured values for Peak Power in

each of the sub-bands (see step 1 and step 2). These values (values® in dBm) will be used for maximum
e.i.r.p. calculations.

Add the (stated) antenna assembly gain@in dBi of the individual antenna element.
- If applicable, add the additional beamforming gain®in dB.

- If more than one antenna assembly isintended for this power setting, the maximum overall antenna gain
(Gor G+Y) shal be used.

- For each sub-band, PL (e.i.r.p.) shall be calculated using the formula below. These values shall be
recorded in the test report.

P.=A+G+Y (@Bm)

These values shall be compared to the applicable limits contained in table 2 of clause 4.4.2.
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5.3.4.2.1.3 Power density
5.34.213.1 Additional test conditions
These measurements shall only be performed at normal test conditions (see clause 5.1.1).
The UUT shall be configured to operate @tithellowest'nominal’Channel"Bandwidthiwith:
. the highest stated transmitter output power level of its TPC range; or
e themaximum stated transmitter output power level in case the equipment has no TPC feature.

5.3.4.2.1.3.2 Option 1: For equipment with continuous transmission capability or for equipment
operating (or with the capability to operate) with a constant duty cycle (e.g. Frame
Based equipment)

This option isfor equipment that can be configured to operate in a continuous transmit mode or with a constant duty
cycle (x).

Step 1:

e  Connect the UUT to the spectrum analyser and use the following settings:

- Centre Frequency: The centre frequency of the channel under test

- RBW: 1 MHz

- VBW: 3MHz

- Frequency Span: 2 x Nominal Bandwidth (e.g. 40 MHz for a20 MHz channel)
- Detector Mode: Peak

- Trace Mode: Max Hold

Step 2:
e Whenthetraceis complete, find the peak value of the power envelope and record the frequency. |
| Step 3:
. Make the following changes to the settings of the spectrum analyser:

- Centre Frequency: Equal to the frequency recorded in step 2
- Frequency Span: 3MHz

- RBW: 1 MHz

- VBW: 3 MHz

- Sweep Time: 1 minute

- Detector Mode: RMS

- Trace Mode: Max Hold

Step 4.

e  Whenthetraceis complete, the trace shall be captured using the "Hold" or "View" option on the spectrum
analyser.

. Find the peak value of the trace and place the analyser marker on this peak. Thislevel isrecorded as the
highest mean power (power density) D ina 1 MHz band.

e  Alternatively, where a spectrum analyser is equipped with a function to measure spectral power density, this
function may be used to display the power density D in@Bm7/MHz:

ETSI


Compare: Insert�
text
"43 ETSI EN 301 893 V1.8.1 (2015-03)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"5.3.4.2.1.3.1 Additional test conditions"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "at:"

[New text]: "at the lowest nominal Channel Bandwidth with:"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " the"

[New text]: " its"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "5.3.4.2.1.3.1"

[New text]: "5.3.4.2.1.3.2"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"ETSI"

Compare: Delete�
text
"42 ETSI EN 301 893 V1.7.1 (2012-06)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " dBm/MHz."

[New text]: "dBm / MHz. ETSI"
The following text attributes were changed: 
   fill color, size


Step 5:

44 ETSI EN 301 893 V1.8.1 (2015-03)

In case of conducted measurements on smart antenna systems operating in a mode with multiple transmit
chains active simultaneously, the power density of each transmit chain shall be measured separately to
calculate the total power density (value D in@Bm/:MHZ) for the UUT.

The maximum spectral power density e.i.r.p. is calculated from the above measured power density D) the
observed duty cycle x (see clause&:34:2:101:2) step 1), the applicable antenna assembly gain@in dBi and if
applicable the beamforming gain®¥ in dB, according to the formula below. This value shall be recorded in the
test report. If more than one antenna assembly isintended for this power setting, the gain of the antenna
assembly with the highest gain shall be used.

PD=D+G+Y + 10 log(2/x)(dBm/MH2)

5.3.4.2.1.3.3 Option 2: For equipment without continuous transmission capability and without the

capability to transmit with a constant duty cycle

This method can be used if the equipment has non-continuous transmissions and cannot be configured to transmit
continuously or with a constant duty cycle.

For devices having simultaneous transmissions in both sub-bands, the Power Density in each of the sub-bands shall be
mesasured separately and compared with the applicable limits contained in table 1 of clause 4.4.2.

| The test procedure shall be as follows:

Step 1:

Step 2:

Step 3:

Connect the UUT to the spectrum analyser and use the following settings:

- Start Frequency: lower band edge of applicable sub-band (e.g. 5 150 MHz or 5 470 MHz)
- Stop Frequency: upper band edge of applicable sub-band (e.g. 5 350 MHz or 5 725 MHZz)
- RBW: 10 kHz

- VBW: 30 kHz

- Sweep Points: > 20 000 (for 5 150 MHz to 5 350 MHz)

> 25500 (for 5470 MHz to 5 725 MHz)

 For spectrum analysers not supporting this number of sweep points, the
frequency band may be segmented.

- Detector: RMS
- Trace Mode: Max Hold
- Sweep time: 30s

For non-continuous signals, wait for the trace to beStabilized» Save the (trace) data set to afile.

For conducted measurements on smart antenna systems using either operating mode 2 or [@péeratingimode 3
(see clause 5.1.4.2), repeat the measurement for each of the transmit ports. For eachSampling point (frequency
domain); add up the(coincident power val ues((imm\) for the different transmit chains and use this as the new
data set.

Add up the val ues(@fipower for gll the samples intherfileusingitherformulalbelow:

Psim= Z:‘.=1 Psmple (n)

with 'k' being the total number of samples and 'n' the actual sample number
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Step 4:

. Normalize the individual values for (power (indBm) so that the sum is equal to the RF Output Power (e.i.r.p.)
(Py) measured in clause§:3:4:2:150 for this sub-band. (Rheifollowingformulasicanibeiused:

Ccorr= Psum — Pyeirp
Psamplecorr(1) = Psample (1) — Ccorr
with 'n' being the actual sample number
Step 5:

e  Starting from the first sample PSampiecors(#2)) in the file (lowest frequency), add up the power (iflMW) of the
following samples representing a 1 MHz segment and record the results for power and position (i.e. sample #1
to@ample #100). Thisis the Power Density (e.i.r.p.) for the first 1 MHz segment which shall be saved.

Step 6:

. Shift the start point of the samples added up in step 5 by ene sample and repeat the procedure in step 5
(i.e. sample #2 toSample #101).

Step 7:

. Repeat step 6 until the end of the data set and save the radiated power density values for each of the 1 MHz
segments.

. From all the saved results, the highest value is the maximum Power Density (e.i.r.p.) for the UUT. Thisvalue,
which shall comply with the limit contained in table 1 of clause 4.4.2, shall be recorded in the test report. |

15.3.4.2.2 Radiated measurement

When performing radiated measurements on a UUT with a directional antenna (including smart antenna systems and
systems capable of beamforming), the UUT shall be configured/positioned for maximum e.i.r.p. in the horizontal plane.
This configuration/position shall be recorded for future use (see clause C.5.2.3).

A test site as described in annex B and using the applicable measurement procedures as described in annex C shall be
used.

The test procedure is further as described under clause 5.3.4.2.1.

For measuring the RF output power at the highest and lowest power level, it islikely that a radiated measurement would
be performed using a spectrum analyser or measurement receiver, rather than a wide band power sensor. If thisisthe
case and if the resolution bandwidth capability of the measurement device is narrower than the Occupied Channel
Bandwidth of the UUT signal measured, then the method of measurement shall be documented in the test report.

5.35 Transmitter unwanted emissions outside the 5 GHz RLAN bands
5.35.1 Test conditions

The conformance requirements in clause 4.5.1 shall be verified only under normal operating conditions, and when
operating on those channels defined in clause 5.1.3.

The equipment shall be configured to operate under its worst case situation with respect to unwanted emissions outside
the 5 GHz RLAN bands.

If possible, the UUT shall be set to continuous transmit (duty cycle = 1) for the duration of thistest.

If continuous transmit is not possible, the UUT should be configured to operate at its maximum duty cycle.
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The level of transmitter unwanted emissions shall be measured @s; €ither:

@ their power in aspecified load (conducted emissions) and their effective radiated power when radiated by the
cabinet or structure of the equipment (cabinet radiation); or
b) their effective radiated power when radiated by cabinet and @ntennain case©f i ntegral @ntennaeguipment with
no temporary antennaconnectors:
5.3.5.2 Test method
5.3.5.2.1 Conducted measurement
5.35.21.1 Pre-scan

The UUT shall be connected to a spectrum analyser capable of RF power measurements.

Thispre=scan test procedure ghall be used to identify potential unwanted emissions of the UUT.

Step 1:

) Step 2:

Step 3:

The sengitivity of the spectrum analyser should be such that the noise floor is at least 12 dB below the limits
giveninclause 4.5.1.2, table 3. |

The unwanted emissions over the range 30 MHz to 1 000 MHz shall be identified.
Spectrum analyser settings:
- Resolution bandwidth: 100 kHz

- Video bandwidth: 300 kHz

- Detector mode; Peak

- Trace Mode: Max Hold
- Sweep Points: > 9700

For spectrum analysers not supporting this number of sweep points, the
frequency band may be segmented. For spectrum analysers capable of
supporting twice this number of sweep points, the frequency adjustment in
clause 5.3.5.2.1.2 (step 1, last bullet) may be omitted.

- Sweep time: For (nBR=continuous transmissions (duty cycle less than 100 %), the sweep
time shall be sufficiently long, such that for each 100 kHz frequency step, the
measurement time is greater than two transmissions of the UUT.

EXAMPLE? (Fornon=continuous transmissions, if the UUT isusing atest sequence as
described in clause 5.1.2.1 with/atransmitter on + off time of 2 ms; then the
sweep time has to be greater than 4 ms per 100 kHz.

Allow the trace to stabilize. Any emissions identified that (haveamarginofless than @dBiwithirespectito the
limitsgiveninclause4:5:1:2; table’3 shall be individually measured using the procedure in clause 5.3.5.2.1.2
and compared to the limits given in clause 4.5.1.2, table 3.

The unwanted emissions over the range 1 GHz to 26 GHz shall be identified.
Spectrum analyser settings:

- Resol ution bandwidth: 1 MHz

- Video bandwidth: 3 MHz

- Detector mode: Peak
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Trace Mode:

SWeep points:

Sweep time:

EXAMPLE:
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Max Hold
> 25000

| For spectrum analysers not supporting this number of sweep points, the
frequency band may be segmented. (For Spectrumianalysers capable of
supporting twice this number of sweep points, the frequency adjustment in
clause 5.3.5.2.1.2 (step 1, last bullet) may be omitted.

For inon=continuous transmissions (duty cycle less than 100 %), the sweep
time shall be sufficiently long, such that for each 1 MHz frequency step, the
measurement time is greater than two transmissions of the UUT.

Fornonscontinuous transmissions, if the UUT is using atest sequence as
described in clause 5.1.2.1 withratransmitter on + off time of 2 ms; then the
sweep time has to be greater than 4 ms per 1 MHz.

e  Allow thetrace to stabilize. Any emissions identified that (have:amarginofiless than @idBiwithirespectito the
limitsigiveninclause4:5:1:2; table’3 shall be individually measured using the procedurein clause 5.3.5.2.1.2
and compared to the limits givenin clause 4.5.1.2, table 3.

5.3.5.21.2

Measurement of the emissions identified during the pre-scan

The limits for transmitter unwanted emissions in clause 4.5.1 refer to average power levels.

The steps bel ow shall be used to accurately measure the individual unwanted emissions identified during the pre-scan
measurements above. |

 Continuous transmit signals:

For continuous transmit signal's, a simple measurement using the RM S detector of the spectrum analyser is permitted.
The measured values shall be recorded and compared with the limitsin clause 4.5.1.2, table 3.

Non-continuous transmit signals:

For non-continuous transmit signals, the measurement shall be made only over the "on" part of the burst.

Step 1:

. The level of the emissions shall be measured in the time domain, using the following spectrum analyser
settings:

Centre Frequency:
RBW:

VBW:

Frequency Span:
Sweep mode:
Sweep Time:

Sweep points:
Trigger:
Detector:

Trace Mode:

Frequency of emission identified during the pre-scan
100 kHz (< 1 GHz) / 1 MHz (> 1 GHzZ)

300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)

OHz

Single Sweep

Suitable to capture one transmission (burst:’/Additionalmeasurements may be
needed to identify the length of the transmission burst. In case of continuous
signals, the Sweep Time shall be set to 30 ms

Sweeptime [us] / 1 ps with a maximum of 30 000
Video (burst signals) or Manual (continuous signals)
RMS

Clear/Write

e  Adjust the centre frequency (fine tune) to capture the highest level of one burst of the emission to be measured.
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Thisfine tuning can be omitted for spectrum analysers capable of supporting twice this number of sweep
points required in step 2 and step 3 from the pre-scan procedure in clause 5.3.5.2.1.1.
Step 2:
e | Adjust thetrigger level to select the transmissions with the highest power level.

. Set awindow (start and stop lines) to match with the start and end of the burst and in which the RMS power
shall be measured using the Time Domain Power function. (Ifithe’spuriousemissionitobeimeasuredisa
continuous signal, the measurement window shall be set to match the start and stop times of the sweep.

e  Seclect RMS power to be measured within the selected window and note the result which is the RM S power of
this particular spurious emission. Compare this value with the applicable limit provided by clause 4.5.1.2,
table 3.

Repeat this procedure for every emission identified during the pre-scan. The values and corresponding frequencies shall
be recorded.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains), the
measurements@halll be repeated for each of the active transmit chains. Comparison with the applicable limits shall be
done using either of the options given below:

. Option 1: the results for each of the transmit chains for the corresponding 1 MHz segments shall be added and
compared with the limits provided by table 3 in clause 4.5.1.2.

. Option 2: the results for each of the transmit chains shall be individually compared with the limits provided by
table 3 in clause 4.5.1.2 after these limits have been reduced by 10 x log, (T,) (number of active transmit

chains). |
15.3.5.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser attached to the test antenna (see
clause 5.2).

The test procedure is as described under clause 5.3.5.2.1.

5.3.6 Transmitter unwanted emissions within the 5 GHz RLAN bands
5.36.1 Test conditions

The conformance requirements in clause 4.5.2 shall be verified only under normal operating conditions, and when
operating on those channels and channel bandwidths defined in clause 5.1.3.

The equipment shall be configured to operate under its worst case situation with respect to unwanted emissions within
the 5 GHz RLAN bands.

For UUT without an integral antenna and for aUUT with an integral antenna but with atemporary antenna
connector(s), conducted measurements shall be performed. Alternatively, if UUT has an integral antenna(s), but no
temporary antenna connector(s), radiated measurements can be used.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) operating in a
mode with more than ene transmit chain(geing active simultaneously, measurementsshall only be performed on one of
the transmit chains (antenna outputs). |

5.3.6.2 Test method
5.3.6.2.1 Conducted measurement
5.3.6.2.1.1 Option 1: For equipment with continuous transmission capability

The UUT shall be configured for continuous transmit mode (duty cycle equal to 100 %). If thisis not possible, then
option 2 shall be used.
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Step 1:

L Step 2:
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Determination of the reference average power level.
Spectrum analyser settings:
- Resol ution bandwidth: 1 MHz
- Video bandwidth: 30 kHz
- Detector mode: Peak
- Trace mode: Video Average
- Sweep Time: Coupled
- Centre Frequency: Centre frequency of the channel being tested
- Span: 2x Nominal Channel Bandwidth

Use the marker to find the highest average power level of the power envelope of the UUT. Thislevel shal be
used as the reference level for the relative measurements. |

Deter mination of the relative aver age power levels.

Adjust the frequency range of the spectrum analyser to allow the measurement to be performed within the
sub-bands 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz. No other parameter of the spectrum
analyser should be changed.

Compare the relative power envelope of the UUT with the limits defined in clause 4.5.2.2.

5.3.6.2.1.2 Option 2: For equipment without continuous transmission capability

This method shall be used if the UUT is not capable of operating in a continuous transmit mode (duty cycle less than
100 %). In addition, this option can also be used as an alternative to option 1 for systems operating in a continuous
transmit mode.

Step 1:

Step 2:

Deter mination of the reference aver age power level.
Spectrum analyser settings:

- Resol ution bandwidth: 1 MHz

- Video bandwidth: 30 kHz

- Detector mode: RMS

- Trace Mode: Max Hold

- Sweep time: > 1 minute

- Centre Frequency: Centre frequency of the channel being tested
- Span: 2x Nominal Channel Bandwidth

Use the marker to find the highest average power level of the power envelope of the UUT. Thislevel shal be
used as the reference level for the relative measurements.

Deter mination of the relative aver age power levels.

Adjust the frequency range of the spectrum analyser to allow the measurement to be performed within the
sub-bands 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz. No other parameter of the spectrum
analyser should be changed.

Compare the relative power envelope of the UUT with the limits defined in clause 4.5.2.2.
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5.3.6.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser of sufficient accuracy attached to the test
antenna.

The test procedure is as described under clause 5.3.6.2.1.
5.3.7 Receiver spurious emissions
5.3.7.1 Test conditions

The conformance requirements in clause 4.6 shall be verified only under normal operating conditions, and when
operating on those channels defined in clause 5.1.3.

For equipment having different operating modes (see clause 5.1.4.2) the measurements described in the present clause
may not need to be repeated for all the operating modes.

The level of (receiver spurious emissions shall be measured @s;eithers

@ their power in aspecified load (conducted gmissions) and their effective radiated power when radiated by the
cabinet or structure of the equipment (cabinet radiation); or

) their effective radiated power when radiated by cabinet and @ntennain case ©f integral @ntennaeguipment with
no temporary antenna connectors

The test method infelanse5i8i7i2 below assumes, that for the duration of the test, the UUT is configured into a
continuous receive mode, or is operated in a mode where no transmissions occur.

53.7.2 Test method

5.3.7.2.1 ‘Conducted measurement

53.7.21.1 Pre-scan

The test procedure below shall be used to identify potential receiver spurious emissions of the UUT.
Step 1.

e  The sensitivity of the spectrum analyser should be such that the noise floor is at least 12 dB below the limits
givenin clause 4.6.2, table 4.

Step 2:
e  Theemissions shall be measured over the range 30 MHz to 1 000 MHz.
. Spectrum analyser settings:

- Resol ution bandwidth: 100 kHz

- Video bandwidth: 300 kHz

- Detector mode: Peak

- Trace Mode: Max Hold
- Sweep Points:

- Sweeptime:
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- Detector mode: Peak

- Trace mode: Max Hold
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[For spectrum analysers not supporting this high number of sweep points, the
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- Sweeptime: Auto

o (Waitiforthetracetoistabilize) Any emissions identified that (haveramarginof1ess than GIdBIWithirespectito the
shall be individually measured using the procedure in clause 5.3.7.2.1.2
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45.3.7.21.2 Measurement of the emissions identified during the pre-scan

The limits for receiver spurious emissions in clause 4.6 refer to average power levels.
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Step 2:

o Set awindow where the start and stop indicators match the start and end of the burst with the highest level and
record the value of the power measured within this window.

. If the spurious emission to be measured is a continuous transmission, the measurement window shall be set to
the start and stop times of the sweep:

Step 3:

o In case of conducted measurements on smart antenna systems (equipment with multiple receive chains), Step2
shall be repeated for each of the active receive chains.

. Sum themeasured power (within the ©bserved window) for each of the@ctive receivechains:
Step 4:

. Thevalue defined in'step'3 shall be compared to the limits@defined in clause@i6:2) tabled:
5.3.7.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser gttached to the test antenna (see
clause 5.2).

The test procedure is as described under clause 5.3.7.2.1.
5.3.8 Dynamic Frequency Selection (DFS)

5.38.1 Test conditions
5.3.8.1.1 General

The conformance requirements in clause 4.7 shall be verified only under normal operating conditions.
The channels and the channel bandwidths to be used for testing are defined in clause 5.1.3.
Some of the tests may be facilitated by disabling certain operational features of the UUT for the duration of the test.

It should be noted that once a UUT is powered on, it will not start its normal operating functionsimmediately, asit will
have to finish its power-up cyclefirst (T e p)- Assuch, the UUT, aswell asany other device used in the set-up, may

be equipped with afeature that will indicate its status during the testing, e.g. power-up mode, normal operation mode,
channel check status, radar detection event, etc.

The UUT is capable of transmitting a test transmission sequence as described in clause 5.1.2.2. The signal generator is
capable of generating any of the radar test signals defined in table D.3 and table D.4.

A spectrum analyser or equivalent shall be used to measure the aggregate transmission time of the UUT.
Clause 5.3.8.1.3.1 to clause 5.3.8.1.3.3 describe the different set-ups to be used during the measurements.
5.3.8.1.2 Selection of radar test signals

The radar test signals to be used during the DFS testing are defined intable D.3 and table D.4.

For each of the variable radar test signalsin table D.4, an arbitrary combination of Pulse Width, Pulse Repetition
Frequency and if applicable the number of different PRFs, shall be chosen from the ranges given in table®# and
recorded in the test report.

The radar test signals given in table D.4 ssimulate real radar systems. They take into account the combined effect of
antenna rotation speed, antenna beam width and pul se repetition frequency for a particular type of radar. The given
values for Pulses Per Burst (PPB) represent the number of pulses for a given PRF, seen at the RLAN @evice for each
scan of the radar.

NOTE: PPB = [{antennabeamwidth (deg)} x {pulse repetition rate (PPS)}] / [{ scan rate (deg/s)}].

ETSI


Compare: Insert�
text
"52 ETSI EN 301 893 V1.8.1 (2015-03) Step 2: • Set a window where the start and stop indicators match the start and end of the burst with the highest level and record the value of the power measured within this window. • If the spurious emission to be measured"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "permitted. The measured values"

[New text]: "a continuous transmission, the measurement window"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "recorded"

[New text]: " set tothe start"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "compared with"

[New text]: "stop times of"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "limits contained in table 4 in clause 4.6."

[New text]: "sweep. Step 3: •"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "the measurements need to"

[New text]: "step 2 shall"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "Comparison with"

[New text]: "• Sum"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "applicable limits shall be done using either of"

[New text]: "measured power (within"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "options given below: • Option 1: the results"

[New text]: "observed window)"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"active"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " chains for the corresponding 1 MHz segments"

[New text]: " chains. Step 4: • The value defined instep 3"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"added and"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "with"

[New text]: "to"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " provided by table 3"

[New text]: " defined"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 4.5.1.2. • Option 2: the results for eachof the receive chains shall be individually compared with the limits provided by"

[New text]: " 4.6.2,"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "3 in clause 4.5.1.2 after these limits have been reduced by 10 × log10 (Rch) (number of active receive chains)."

[New text]: "4."
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"of sufficient accuracy"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"5.3.8.1.1 General"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "5.3.8.1.1"

[New text]: "The UUT is capable of transmitting a test transmission sequence as described in clause 5.1.2.2. The signal generator is capable of generating any of the radar test signals defined in table D.3 and table D.4. A spectrum analyser or equivalent shall be used to measure the aggregate transmission time of the UUT. Clause 5.3.8.1.3.1 to clause 5.3.8.1.3.3 describe the different set-ups to be used during the measurements. 5.3.8.1.2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " tables"

[New text]: " table"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"table"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
" the"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"D.4"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"device"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"ETSI"


53 ETSI EN 301 893 V1.8.1 (2015-03)

Table D.5 provides for each radar test signal the required detection probability (Pd). Pd represents a minimum level of
detection performance under defined conditions. Therefore Pd does not represent the overall detection probability for
any particular radar under real life conditions.

The pulse widths given in thetable D.3 and table D .4 shall have an accuracy of +5 %. |

L The tests related to the Channel Availability Check, In-Service Monitoring, Channel Shut Down and Non-Occupancy
Period((seeclause 5.3.8.2.1.2, (clause 5:3:18:2:11:3; clause 5:3:18:2:115 and (clause 5:3:8:12:116) are performed with asingle
burst radar test signal while the tests related to the Off-Channel CAC((seeclatise’5:3:8:2:1:4) are performed with a
repetitive burst radar test signal (see hote 4 in table D.4).
5.3.8.1.3 Test set-ups

5.3.8.1.3.1 Set-up A

Set-up A isa set-up whereby the UUT isan RLAN device operating in master mode. Radar test signals are injected into
the UUT. This set-up aso contains an RLAN device operating in slave mode which is associated with the UUT.

Figure 4 shows an example for Set-up A. The set-up used shall be documented in the test report.

uuTt

2-Way 2-Way ATT. Slave

(Master) Splitter/ |—— Splitter/

Combiner Combiner
Radar
Spectrum Test
Analyzer Signal

Generator
Figure 4: Set-up A
5.3.8.1.3.2 Set-up B

Set-up B isaset-up whereby the UUT isan RLAN device operating in slave mode, with or without Radar Interference
Detection function. This set-up also contains an RLAN device operating in master mode. The radar test signals are
injected into the master device. The UUT (dlave device) is associated with the master device.

Figure 5 shows an example for Set-up B. The set-up used shall be documented in the test report.

Master 2-Way 2-Way ATT. (SUIeLlJ\;I;;)
Splitter/ |—— Splitter/
Combiner Combiner
Radar
Spectrum Test
Analyzer Signal
Generator

Figure 5: Set-up B
5.3.8.1.3.3 Set-up C

The UUT isan RLAN device operating in slave mode with Radar Interference Detection function. Radar test signals are
injected into the slave device. This set-up also contains an RLAN device operating in master mode. The UUT (dave
device) is associated with the master device. |

, Figure 6 shows an example for Set-up C. The set-up used shall be documented in the test report.
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uut
(Slave) 2.Way 2.Way ATT. Master
Splitter/ }—— Splitter/
Combiner Combiner
Radar
Spectrum Test
Analyzer Signal
Generator
Figure 6: Set-up C
5.3.8.2 Test method
5.3.8.2.1 Conducted measurement
5.38.21.1 Additional test conditions

For a UUT with antenna connector(s) and using dedicated external antenna(s), or for a UUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used.

When performing DFS testing on smart antenna systems, a power splitter/combiner shall be used to combine al the
receive chains (antenna inputs) into a single test point. The insertion loss of the splitter/combiner shall be taken into
account.

The UUT shall be configured to operate at the highest transmitter output power setting.

If the UUT has a Radar Interference Detection function, the output power of the signal generator producing the radar
test signals, as selected using clause5:3:8:2:2) shall (unless otherwise specified) provide areceived signal power at the
antenna connector of the UUT with alevel equal to applicable Radar Detection Threshold level defined in table D.2.
Parameter G [dBi] in table D.2 corresponds to the gain of the antenna assembly stated by the manufacturer. I1f more than
one antenna assembly is intended for this power setting, the gain of the antenna assembly with the lowest gain shall be
used.

NOTE: Beamforming gain® of smart antenna systems, operating in a mode where beamforming is active, is
ignored in order to test the warst case.

The centre frequencies of the radar test signals used in the test procedures below shall fall within the central 80 % of the
Occupied Channel Bandwidth of the RLAN channel under test.

5.3.8.2.1.2 Channel Availability Check
5.3.8.2.1.2.1 Additional Test Conditions

The clauses below define the procedure to verify the Channel Availability Check and the Channel Availability Check
Time (Tey avail_check) ON the selected channel Chy by ensuring that the UUT is capable of detecting radar pulses at the

beginning and at the end of the Channel Availability Check Time. Thisisillustrated in figure 7. There shall be no
transmissions by the UUT on Ch, during this time.

A test channel shall be identified in accordance with clause 5.1.3. This channel is designated as Ch, (see clause 3.2). For
the purpose of the test, the UUT shall be configured to ensure that the Channel Availability Check is performed on Ch,.
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5.3.8.2.1.2.2 Tests with a radar burst at the beginning of the Channel Availability Check Time

The steps below define the procedure to verify the radar detection capability on the selected channel Ch, when aradar
burst occurs at the beginning of the Channel Availability Check Time.

a) Thesignal generator and UUT are connected using Set-up A as described in clause 5:3:8:1:3:0 The power of
the UUT is switched off.

b) TheUUT ispowered on at TO. T1 denotes the instant when the UUT has completed its power-up sequence
(Tpower_up) and isready to start the radar detection. The Channel Availability Check is expected to commence

on Ch, at instant T1 and is expected to end no sooner than T1 + Ty, bl check Uniessithe radar iestisignal)is
detected sooner. |

Additional verification may be needed to define T1 in caseit is not exactly known or indicated by the UUT.

c) Asingleradar burst is generated on Ch, using the reference test signal defined in table D.3 at alevel of up to

10 dB above the level defined in clause6:3:8:2:1:) This single-burst radar test signal shall commence within
2 saftertime T1.

d) Itshal berecorded if the radar test signal was detected.

€) A timing trace or description of the observed timing and behaviour of the UUT shall be recorded.

T, T,
< _avail_ » _axai]
ch_avail_check [ e ch_avail_check e
- »
P U Tpnwcr up /
awer-U —
{4 4
P2
P L
Channel Chennel P o . ,,
Avaflabilily ,ﬁvuﬂiﬂbl!n}‘ i Channel Avadalilny Check on new chaniel R '
-y y Check on Ch. 4y PR
Check ; Vs R -
: 4
Injected P
Radar Pl !
Burst rr : —»
ey —
Radar PR :

Detection S ; f
(user interface) F : —_—
Transmissions

on innitial
channel (Ch,) /

(analyser) —

gt
Transmissions IR
on new channel Wyl !
(user inferface) 77 o —_*
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Figure 7: Example of timing for radar testing at the beginning of the Channel Availability Check Time

5.3.8.2.1.2.3 Tests with radar burst at the end of the Channel Availability Check Time

The steps below define the procedure to verify the radar detection capability on the selected channel Ch, when aradar
burst occurs at the end of the Channel Availability Check Time (seefote)s Thisisillustrated in figure 8.

NOTE:? The applicable Channel Availability Check Times are given by table D.1.
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The signal generator and UUT are connected using Set-up A described in clause 5:3:8:1:310 The power of the
UUT is switched off.

The UUT is powered up at TO. T1 denotes the instant when the UUT has completed its power-up sequence
(Tpower up) and isready to start the radar detection. The Channel Availability Check is expected to commence

on Ch, at instant T1 and is expected to end no sooner than T1 + Ty, il check UNlessthe radar gestisignal)is
detected sooner.

Additional verification may be needed to define T1 in caseit is not exactly known or indicated by the UUT.

A single radar burst is generated on Ch, using the reference test signal defined in table D.3 at alevel of up to

10 dB above the level defined in clause:3:8:2:510 This single-burst radar test signal shall commence towards
the end of the minimum required Channel Availability Check Time but not before time
T1+Ten avail_check = 2S

It shall be recorded if the radar test signal was detected.

A timing trace or description of the observed timing and behaviour of the UUT shall be recorded.

T, T,
T T .
< ch_avail_check > SR ch_avail check >
power_up t
Power-Up 7 rr —>
| J/ J/
ij S P e S S
Avacl‘[z%rll;;te)f Channel Availability Check on Ch, l'.I ::('hamw/ Availability Check on new channel '.: ": ": ": f
Check o i [ —.
J/
Injected
Radar t
Burst rr V{4 —_—>
J/ J/
Radar Pl
Detection N t
(user interface) ’r I Via —>
7/ 7/
Transmissions
on innitial
channel (Ch,) f
(analyser) s rr —>
J/ J/
Transmissions Y
on new channel SR t
(user interface) rr Vs P >
J/ J/

Figure 8: Example of timing for radar testing towards the end of the Channel Availability Check Time

5.3.8.2.1.3 | Radar Detection Threshold (during the Channel Availability Check)

The different steps below define the procedure to verify the Radar Detection Threshold during the Channel Availability
Check Time for channels outside the 5 600 MHz to 5 650 MHz band. Thisisillustrated in figure 9.

a)

b)

The signal generator and UUT are connected using Set-up A described in clause 5:3:811:31) The power of the
UUT is switched off.

The UUT is powered on at TO. T1 denotes the instant when the UUT has completed its power-up sequence
(Tpower up) and is ready to start the radar detection. The Channel Availability Check on Ch, is expected to

commence at instant T1 and is expected to end no sooner than T1 + Ty, kil check UNiessithie radar testisignal
is detected sooner. |

Additional verification may be needed to define T1 in caseit is not exactly known or indicated by the UUT.
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c) Asingleburst radar test signal is generated on Ch, using any of the radar test signals defined intable D.4 at a

level defined in clause5:3:8:2:4:10 This single-burst radar test signal may commence at any time within the
applicable Channel Availability Check Time.

NOTE@ For the purpose of reducing test time, it is recommended that the single-burst radar test signal starts
approximately 10 s after T1.

d) It shal berecorded if the radar test signal was detected.

e) Thestepsc) to d) shall be performed 20 times and each time anique radar test signal shall be generated from
options provided in table D.4. Wheniselecting these 20 unicqueradartest'signalsjtheradantest signals#1to#6
from table D.4 shall be included as well as variations of pulse width, pulse repetition frequency and number of
differentiPRES|(if/applicablepwithintherangesigiven The radar test signals used shall be recorded in the
report. The radar test signal shall be detected at least 12 times out of the 20 trialsin order to comply with the
detection probability specified for this frequency rangein table D.5.

Where the declared channel plan includes channels whose nominal bandwidth falls completely or partly within the
5 600 MHz to 5 650 MHz band, additional testing as described in the steps below shall be performed on a channel
within this band.

f) A single burst radar test signal is generated on Ch, using any of the radar test signals defined in table D.4

(except signals#3 and #4) at alevel of 10 dB above the level defined in clause 5i3:8:2:150 This single burst
radar test signal may commence at any time within the applicable Channel Availability Check Time.

NOTE®@2 For the purpose of reducing test time, it is recommended that the single burst radar test signal starts
approximately 10 s after T1.

g) Stepf) shall be performed 20 times, each time a different radar test signal shall be generated from options
provided in table D.4 (except signals #3 and #4). The radar test signals used shall be recorded in the report.
The radar test signal shall be detected during each of thesetests and this shall be recorded. |

T(] T 1
< Tchia\ ail_check >
T power_up t
Power-Up rr rr —
J/ J/
/7 ...................... e,
Av acl‘[//lacll)rll;/llgi Channel Availability Check on Ch, N “ p
Check 7/ ¥ —>
< > J/
Approx. 10 seconds
Injected
Radar ¢
Burst V4 V4 —>
J/ J/
Radar HE
Detection ¢
(user interface) rr D rr —>
7/ 7/

 Figure 9: Example of timing for radar testing during the Channel Availability Check

5.3.8.2.1.4 Off-Channel CAC
5.3.8.2.1.4.1 Additional Test Conditions

The channel, on which the Off-Channel CAC test will be performed, shall be selected in accordance with clause 5.1.3.
This channel is designated as Ch,.

For the purpose of the test, the UUT shall be configured to select the Operating Channel(s) different from Ch,. There
shall be no transmissions by the UUT on Ch, during the Off-Channel CAC Time.

ETSI


Compare: Insert�
text
"57 ETSI EN 301 893 V1.8.1 (2015-03)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 5.3.8.2.1."

[New text]: " 5.3.8.2.1.1."
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "2:"

[New text]: "1:"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "different"

[New text]: "unique"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"When selecting these 20 unique radar test signals, the radar test signals #1 to #6 from table D.4 shall be included as well as variations of pulse width, pulse repetition frequency and number of different PRFs (if applicable) within the ranges given."

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 5.3.8.2.1."

[New text]: " 5.3.8.2.1.1."
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "3:"

[New text]: "2:"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "trials"

[New text]: "tests"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"ETSI"

Compare: Delete�
text
"56 ETSI EN 301 893 V1.7.1 (2012-06)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "5.3.8.2.1.3"

[New text]: "5.3.8.2.1.4"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"5.3.8.2.1.4.1 Additional Test Conditions"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "5.3.8.2.1.3.1"

[New text]: "ETSI"
The following text attributes were changed: 
   font, fill color, size


58 ETSI EN 301 893 V1.8.1 (2015-03)

5.3.8.2.1.4.2 Radar Detection Threshold (during Off-Channel CAC)

The different steps below define the procedure to verify the Radar Detection Threshold during the Off-Channel CAC.

Where the declared channel plan includes channels whose nominal bandwidth falls completely or partly within the
5 600 MHz to 5 650 MHz band, the test shall be performed on one of these channelsin addition to a channel outside
this band. See clause 5.1.3.

a) Thesignal generator, the UUT (master device) and a slave device associated with the UUT, are connected
using Set-up A described in clause 6:3:811:3:1:

b) TheUUT shall transmit atest transmission sequence in accordance with clause 5.1.2.2 on (all) the Operating
Channel(s).

c) A multi burst radar test signal is generated on Ch, using any of the radar test signals defined intable D.4 at a
level defined in clause®:318:2:1010 The radar test signal used shall be recorded in the report. This multi burst
radar test signal shall commence at T3 and shall continue for the total duration of the Off-Channel CAC Time
(Toff-channa cac) 8s declared by the manufacturer in accordance with table D.1. For channels within the
5600 MHz to 5 650 MHz band test signals #3 and #4 shall not be used and the Burst Interval Time (BIT)
during the test shall be varied between 8 minutes and 10 minutes. For channels outside this band, the Burst
Interval Time (BIT) during the test shall be varied between 45 sand 60 s.

d) TheUUT shall detect the radar test signal before the end of the Off-Channel CAC Time and this shall be
recorded. |

For the purpose of reducing test time, the test may be terminated immediately once the UUT has reported detection of
the radar test signal.

5.3.8.2.1.4.3 4 Detection Probability (Py)

Thistest may be facilitated by disabling the Channel Shutdown feature for the duration of the test.

For channels outside the 5 600 MHz to 5 650 MHz band, the test in clause5:83:8:2:1124:2 i s sufficient to demonstrate that
the UUT meets the Detection Probability (Py) defined in table D.5.

Where the declared channel plan includes channels whose nominal bandwidth falls completely or partly within the
5600 MHz to 5 650 MHz band, the procedure in the steps bel ow has to be performed on one of these channels. See
clause 5.1.3.

a A multi burst radar test signal is generated on Ch, using any of the radar test signals defined in table D.4

(except signals#3 and #4) at alevel of 10 dB above the level defined in clause 5i3:8:2:1510 The radar test
signal used shall be recorded in the report. This multi burst radar test signal shall commence at T3 and shall
continue for the total duration of the Off-Channel CAC Time (T oft_channe_cac) @s declared by the
manufacturer in accordance with tableDi1) The Burst Interval Time (BIT) during the test shall be varied
between 8 minutes and 10 minutes.

b) It shall be recorded how many bursts have been detected by the UUT at the end of the Off-Channel CAC Time.
The minimum number of bursts that the UUT shall detect in order to comply with the detection probability
defined for this frequency range in table D.5 is given by table 8.

Table 8: Minimum number of burst detections for channels
within the 5 600 MHz to 5 650 MHz band

Off-Channel CAC
Time (Minutes)

Number of Bursts
generated assuming
a BIT of 10 minutes

Minimum Number of
burst detections

60 6 5
90 9 6
160 16 7
320 32 8
1440 144 9
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For the purpose of reducing test time, the test may be terminated immediately the UUT has reported the minimum

number of burst detections required.

Figure 10 provides an example of the timing of a UUT when radar signals are detected during the Off-Channel CAC

testing.
TU Tl TZ
power_up e Touichannel CAC Trrrrrrerensenseseses e B
Power-Up ’r
o T J/
Channel ch_avail_check
dvailability |
Check on
Operating
Channel s
J/
In-Service A N
Monitoring 4
on Operating
Channel
Test
Transmissions /5/ ...........
on Operating
Channel
(user interface)
i e
Off-Channel j&f
CAC Test
on Ch,
(user interface)
Injected
Multi-burst
Radar Sign;lll
on C
r (4
7/
Radar | eeeeeeeeeee- - 7':.': .....................
Detection H
on Ch, i
(user interface) SRR S U VT
, Figure 10: Example of timing for radar testing during the Off-Channel CAC
5.3.8.2.15 In-Service Monitoring

The steps below define the procedure to verify the In-Service Monitoring and the Radar Detection Threshold during the

59
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In-Service Monitoring.

The channel, on which the In-Service Monitoring test will be performed, shall be selected in accordance with

clause 5.1.3. This channel, designated as Ch,, is an Operating Channel.

a)

b)

d)

When the UUT isamaster device, aslave device will be used that associates with the UUT. The signal

generator and the UUT are connected using Set-up A described in clause 5:3:8:1:311

When the UUT is a dave device with a Radar Interference Detection function, the UUT shall associate with a
master device. The signal generator and the UUT are connected using Set-up C described in clause 5:3:811:3:3:

The UUT shall transmit atest transmission sequence in accordance with clause 5.1.2.2 on the selected channel
Ch,. While the testing is performed on Chy, the equipment is allowed to have simultaneous transmissions on

other adjacent or non-adjacent operating channels.

At acertaintime TO, asingle burst radar test signal is generated on Ch, using radar test signal #1 defined in

table D.4 and at alevel defined in clause5:3:8:2:1:10 T1 denotes the end of the radar burst.

It shall be recorded if the radar test signal was detected.
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Step b) tostep d) shall be performed 20 times, each time a random value shall be chosen for pulse width and
pulse repetition frequency from the corresponding ranges provided in table D.4. For radar test signal #5 and
radar test signal #6 provided in table D.4 the number of PRF values shall vary between 2 or 3. The radar test
signal shall be detected at |east 12 times out of the 20 trialsin order to comply with the detection probability
specified in table D.5.

Step b) tostep €) shall be repeated for each of the radar test signals defined in table D.4 and as described in
clause5:3:1811:2:!

Figure 11 provides an example of the timing of a UUT when radar signals are detected during the In-Service
Monitoring.

TO Tl = Start of the Channel Move Time
R R U . -
7/ ST o B
UUT transmissions PR t
; v Voo I — >
Injected Radar burst ;
g e ’
J/

, Figure 11: Example of timing for radar testing during In-Service Monitoring

5.3.8.2.1.6 Channel Shutdown and Non-Occupancy period

The steps bel ow define the procedure to verify the Channel Shutdown process and to determine the Channel Closing
Transmission Time, the Channel Move Time and the Non-Occupancy Period. Thisisillustrated in figure 12.

The channel, on which these tests will be performed, shall be selected in accordance with clause 5.1.3. This channel,
designated as Chy, is an Operating Channel.

a)

b)

©)

d)

When the UUT is amaster device, a lave device will be used that associates with the UUT. The signa
generator and the UUT shall be connected using Set-up A described in clause 5:3:8:1:311

When the UUT isadlave device (with or without a Radar Interference Detection function), the UUT shall
associate with a master device. The signal generator and the UUT shall be connected using Set-up B described
in clause 5:3:811:3:2:

In both cases, it is assumed that the channel selection mechanism for the Uniform Spreading requirement is
disabled in the master.

The UUT shall transmit atest transmission sequence in accordance with clause 5.1.2.2 on the selected channel
Ch,. While the testing is performed on Chy, the equipment is allowed to have simultaneous transmissions on

other adjacent or non-adjacent operating channels.

At acertaintime TO, asingle burst test signal is generated on Ch, using the reference DFS test signal defined

intable D.3 and at alevel of up to 10 dB above the level defined in clause5:3:8:2111 on the selected channel.
T1 denotes the end of the radar burst.

The transmissions of the UUT following instant T1 on the selected channel Ch, shall be observed for a period
greater than or equal to the Channel Move Time defined in table D.1. The aggregate duration (Channel Closing
Transmission Time) of all transmissions from the UUT on Ch, during the Channel Move Time shall be

compared to the limit defined in table D.1. For equipment capable of having simultaneous transmissions on
multiple (adjacent or non-adjacent) operating channels, the equipment is allowed to continue transmissions on
other Operating Channels (different from Ch,).

NOTE: The aggregate duration of all transmissions of the UUT does not include quiet periods in between

transmissions of the UUT.
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€) T2 denotestheinstant when the UUT has ceased all transmissions on the channel € The time difference

between T1 and T2 shall be measured. This value (Channel Move Time) shall be noted and compared with the
limit defined in table D.1.

f)  Following instant T2, the selected channel €h, shall be observed for a period equal to the Non-Occupancy
Period (T3-T2) to verify that the UUT does not resume any transmissions on this channel.

g) Whenthe UUT isadave device with a Radar Interference Detection functionstep b) tostep f) shall be
repeated with the generator connected to the UUT using Set-up C as described in clause65:3:8:1:3:3) See also
note2intableD.2. |

T, T, T, T
4
J/
UUT transmissions t
s s
7/
Injected Radar burst l‘\’|’|‘|’m’|‘" P
/L
J/
channel_move_time To-occ
nnel_move_tim non upancy
< > >

|, Figure 12: Channel Closing Transmission Time, Channel Move Time and Non-Occupancy Period

5.3.8.2.2 Radiated measurement
For a UUT with integral antenna(s) and without temporary antenna connector(s), radiated measurements shall be used.

If the UUT has a Radar Interference Detection function, the output power of the signal generator shall (unless otherwise
specified) provide asignal power at the antenna of the UUT with alevel equal to Radar Detection Threshold level
defined intable D.2.

When performing radiated DFS testing on a UUT with a directional antenna (including smart antenna systems and
systems capable of beamforming), the wanted communications link (between the UUT and the associated device) and
the DFS radar test signals shall be aligned to the direction corresponding to the UUT's maximum antenna gain.

The test set up as described in annex B and applicable measurement procedures as described in annex C shall be used to
test the different DFS features of the UUT. The test procedure is further as described under clause 5.3.8.2.1.

5.3.9  Adaptivity (channel access mechanism)
5.39.1 Test conditions

See clause 5.1 for the test conditions. These measurements shall only be performed at normal test conditions.

The channels and the channel bandwidths to be used for testing are defined in clause 5.1.3. The device shall be
configured to operate at its maximum output power level. |

5.39.2 Test method

5.3.9.2.1 Conducted measurements

Figure 13 shows an example of the test set-up.
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Figure 13: Example Test Set-up for verifying the adaptivity of an equipment |
 The different steps bel ow define the procedure to verify the efficiency of the adaptivity mechanism of the equipment.
Step 1:

e  The UUT shall connect to a companion device during the test. The signal generator, spectrum analyser, UUT
and the companion device are connected using a Set-up equivalent to the example given by figure 13 although
the signal generator does not generate any signals at this point in time. The spectrum analyser is used to
monitor the transmissions of the UUT in response to the interference signal.

e  Thereceived signal level (wanted signal from the companion device) at the UUT shall be sufficient to
maintain areliable link for the duration of the test. (Altypicalivalueforthereceived signallevelwhichicanibe
used in most casesis -50 dBm/MHz.

. The analyser shall be set as follows:

- RBW: > Occupied Channel Bandwidth (if the analyser does not support this setting,
the highest available setting shall be used)

- VBW: 3 x RBW (if the analyser does not support this setting, the highest available
setting shall be used)

- Detector Mode: RMS

- Centre Frequency: Equal to the centre frequency of the operating channel

- Span: OHz

- Sweep time: > Channel Occupancy Time

- Trace Mode: Clear/Write

- Trigger Mode: Video or External

Step 2:

. Configure the UUT for normal transmissions with a payl oad fesultingiinaminimum transmitter activity
ratio of 30 %. Where thisis not possible, the UUT shall be configured to the maximum payload possible.

. Using the procedure defined in clause 5.3.9.2.2, it shall be verified that the UUT complies with the maximum
Channel Occupancy Time and the(minimum) | die Period defined in clause 4:8:3: 1 forFrame Based
Equipment and defined in clause@:8:3:2 for LLoad Based Equipment:

NOTE 1: For(IEEE802:12™ [ 8]rand | EEE 802:11ac™ [9] equipment (see first paragraph of clause@:8:3:2);the
limitsito beapplied for the (minimum) | dle Period and the maximum Channel Occupancy Time are as
defined for other types of Load Based Equipment (see clause:8:3:2; Option'’A'point 2) and point 3) or
Option'B'point'2) and (aint 3). |

Step 3:  Adding theinterference signal.

e Aninterference signal @sidefinediniclansaiBi? is injected on the current operating channel of the UUT. he
power §pectral) density level (at'thelinput of the WUT) of this interference signal shall be equal to the
applicable CCA threshold level (TL) defined in clause4:8:3:1 or clause @832
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Verification of reaction to the interference signal.

The spectrum analyser shall be used to monitor the transmissions of the UUT on the selected operating
channel after the interference signal wasinjected. This may require the spectrum analyser sweep to be
triggered by the start of the interfering signal. |

Using the procedure defined in clause 5.3.9.2.2, it shall be verified that:

i)  TheUUT stops transmissions on the current operating channel.

NOTE 2: The UUT isassumed to stop transmissions within a period equal to the (Maximum Channel Occupancy

Time defined in clause@i8:3i2 for Frame Based Equipment or clause@:8:3:2 for Load Based Equipment.
The UUT is allowed to have Short Control Signalling Transmissions on the current operating €hannel;'see
ii) and iii).

NOTE 3: For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating

Step 5:

channels, the equipment is allowed to continue transmissions on other Operating Channels.

ii)  Apart from Short Control Signalling Transmissions there shall be no subsequent transmissions while the
interfering signal is present.

iii)  The Short Control Signalling Transmissions shall comply with the limits defined in clause 4:8:3:3:

The verification of the Short Control Signalling transmissions may require the analyser settingsto be
changed (e.g. sweep time).

To verify that the UUT is hot resuming normal transmissions as long as the interference signal is present, the
monitoring time may need to be 60 s or more, in which case a ssgmented measurement may need to be
performed in order to achieve the required resolution.

Oncethetestiiscompleted and the interference signal iSiremoved) the UUT may start transmissions again on
this channel however thisis not a requirement and therefore does not require testing.

Step 2 tostep 4 shall be repeated for each of the channelsto be tested.

5.3.9.2.2 Generic test procedure for measuring channel/frequency usage

Thisis ageneric test method to evaluate transmissions on the operating channel being investigated. Thistest is only
performed as part of the procedure described in clause 5.3.9.2.1.

The test procedure shall be as follows:

Step 1:

The analyser shall be set asfollows:

- Centiie Fregquency: equal to the centre frequency of the channel being investigated

SFrequency Span: OHz

- RBW: approximately 50 % of the Occupied Channel Bandwidth (if the analyser
does not support this setting, the highest available setting shall be used)

- VBW: JEA BW (if the analyser does not support this setting, the highest available
setting shall be used)

- Detectar M ode: RMS

- Sweep time: > the Channel Occupancy Time

- Sweep points: at least one sweep point per i

- Trace mode: Clear/Write

- Trigger: Video or External
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Step 2:

e  Savethetrace datato afile for further analysis by a computing device using an appropriate software
application or program.

Step 3:
. Identify the data points related to the channel being investigated by applying a threshold.

. Count the number of consecutive data points identified as resulting from a single transmission on the channel
being investigated and multiply this number by the time difference between two consecutive data points.
) Repeat thisfor all the transmissions within the measurement window.

. For measuring idle or silent periods, count the number of consecutive data pointsidentified as resulting from a
single transmitter off period on the channel being investigated and multiply this number by the time difference
between two consecutive data points, Repeat this for al the transmitter off periods within the measurement
window.

5.3.9.2.3 Radiated measurements
For a UUT with integral antenna(s) and without temporary antenna connector(s), radiated measurements shall be used.

The output power of the signal generator simulating the interference signal shall provide asignal power at the antenna
of the UUT with alevel equal to(CCA Threshold Level (TL) defined in clause 4i8:3:2 or clause@:8:3:2:

When performing radiated testing on aUUT with adirectional antenna (including smart antenna systems and systems
capable of beamforming), the wanted communications link (between the UUT and the companion device) and the
interference test signals shall be aligned to the direction corresponding to the UUT's maximum antenna gain.

The test set up as described in annex B and applicable measurement procedures as described in annex C shall be used to
test the adaptivity of the UUT. The test procedure is further as described under clause 5.3.9.2.1.
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Annex A (normative):
HS Requirements and conformance Test specifications
Table (HS-RTT)

The HS Requirements and conformance Test specifications Table (HS-RTT) in table A.1 serves a number of purposes,
asfollows:

it provides a statement of all the requirementsin words and by cross reference to (a) specific clause(s) in the
present document or to (a) specific clause(s) in (a) specific referenced document(s);

it provides a statement of all the test procedures corresponding to those requirements by cross reference to (a)
specific clause(s) in the present document or to (a) specific clause(s) in (@) specific referenced document(s);

it qualifies each requirement to be either:
- Unconditional: meaning that the requirement appliesin all circumstances; or

- Conditional: meaning that the requirement is dependent on the manufacturer having chosen to support
optional functionality defined within the schedule.

in the case of Conditional requirements, it associates the requirement with the particular optional service or
functionality;

it qualifies each test procedure to be either:

- Essential: meaning that it isincluded with the Essential Radio Test Suite and therefore the requirement
shall be demonstrated to be met in accordance with the referenced procedures,

- Other: meaning that the test procedureis illustrative but other means of demonstrating compliance with
the requirement are permitted.

Table A.1: HS Requirements and conformance Test specifications Table (HS-RTT)

Harmonized Standard ETSIEN 301 893
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the R&TTE Directive [1]

Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference:
Clause No Clause No
1 Carrier frequencies 4.2 U E 5.3.2
2 Nominal, and occupied, channel 4.3 ] E 5.3.3
bandwidth
3 RF output power 4.4 U E 5.34
Transmit Power Control (TPC) 4.4 C Note 1 E 534
Power Density 4.4 U E 5.34
4 Transmitter unwanted emissions 45.1 U E 5.35
outside the 5 GHz RLAN bands
5 Transmitter unwanted emissions within 45.2 U E 5.3.6
the 5 GHz RLAN bands
6 Receiver spurious emissions 4.6 U E 5.3.7
7 DFS: Channel Availability Check 4.7.2.2 C Notes 2 and 3 E 513181212 and
5.3.8.2.1.3
8 DFS: Off-Channel CAC - Radar 4723 (o Notes 2, 3 and 4 E 5.3.8.21.4.2
Detection Threshold
9 DFS: Off-Channel CAC - Detection 4.7.2.3 C Notes 2, 3 and 4 o 5.3.8.2.1.4.3
Probability
10 |DFS: In service Monitoring 4.7.2.4 C Notes 2 and 3 E 5.3.8.2.1.5
11 |DFS: Channel shutdown 4.7.25 C Note 2 E 5.3.8.2.1.6
12 |DFS: Non-occupancy period 4.7.2.6 C Notes 2 and 3 E 5.3.8.2.1.6
13 |DFS: Uniform spreading 4.7.2.7 C Notes 2 and 5 X
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66 ETSI EN 301 893 (V118:17(2015%03)

Harmonized Standard ETSIEN 301 893
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the R&TTE Directive [1]

Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference:
Clause No Clause No
14 |Adaptivity 418 | U E 5.3.9
15 |User Access Restrictions 4.9 U X
16 |Geo-location capability 4.10 C Note 4 | X

NOTE 1: Transmit Power Control (TPC) is not required for channels whose nominal bandwidth falls completely within the
band 5 150 MHz to 5 250 MHz. TPC is also not required for devices that operate at a maximum mean e.i.r.p. of
3 dB below the limits defined in table 1.

NOTE 2: DFS is not required for channels whose nominal bandwidth falls completely within the band 5 150 MHz to
5250 MHz.

NOTE 3: Slave devices with a maximum transmit power of less than 200 mW e.i.r.p. do not have to implement the
Channel Availability Check, the Off-Channel CAC, the In-service Monitoring and the Non-Occupancy Period.
Slave devices with a maximum transmit power of 200 mW e.i.r.p. or more do not have to perform Channel
Availability Check or Off-Channel CAC at initial use of a channel.

NOTE 4: Where implemented by the manufacturer.

NOTE 5: Uniform Spreading is not required for Slave devices.

Key to columns:

Requirement:

No A unique identifier for one row of the table which may be used to identify a requirement or
its test specification.

Description A textua reference to the requirement.

Clause Number Identification of clause(s) defining the requirement in the present document unless another

document is referenced explicitly.
Requirement Conditionality:

u/C Indicates whether the requirement is to be unconditionally applicable (U) or is conditional
upon the manufacturers claimed functionality of the equipment (C).

Condition Explains the conditions when the requirement shall or shall not be applicable for a;
reguirement which is classified "conditiona".

Test Specification:

E/O Indicates whether the test specification forms part of the Essential Radio Test Suite (E) or
whether it is one of the Other Test Suite (O).

NOTE: All tests whether "E" or "O" are relevant to the requirements. Rows designated "E" collectively make up
the Essential Radio Test Suite; those designated "O" make up the Other Test Suite; for those designated
"X" there is no test specified corresponding to the requirement. The completion of all tests classified "E"
as specified with satisfactory outcomes is a necessary condition for a presumption of conformity.
Compliance with requirements associated with tests classified "O" or " X" is a necessary condition for
presumption of conformity, although conformance with the requirement may be claimed by an equivalent
test or by manufacturer's assertion supported by appropriate entries in the technical construction file.

Clause Number Identification of clause(s) defining the test specification in the present document unless
another document is referenced explicitly. Where no test is specified (that is, where the
previousfield is"X") thisfield remains blank.
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67 ETSI EN 301 893 MIi8i1i(2015:03))

Annex B (normative):
Test sites and arrangements for radiated measurements

B.1  Introduction

This annex describes the use of test sites (including antennas) to perform radiated measurements in accordance with the
present document.

In addition this annex describes the use of atest fixture to perform conducted (refative) measurements on equipment
with integral antennas. It also defines the interference signal to be used in the adaptivity tests.

‘Subsequently the following items will be described:
Open AreaTest Site (OATS).

‘Semi Anechoic Room (SAR).

Fully Anechoic Room (FAR).

Test fixture for relative measurements.
Interference Signal used for Adaptivity Tests.

Thefirst three are generally referred to as free field test sites. Both absolute and rel ative measurements can be
performed on these sites. They will be described in clause B.2. Clause B.3 describes the antennas used in these test
sites.

'Where absolute measurements are to be carried out, the chamber should be verified. A detailed verification procedure is
described in clause 6 of ETSI TR 102 273-4 [12] for the OATS, in clause 6 of ETSI TR 102 273-3 [11] for the SAR,
andinclause 6 of ETSI TR 102 273-2 [10] for the FAR.

Information for calculating the measurement uncertainty of measurements on one of these test sites can be found in
ETSI TR100028-1[2] and ETSI TR 100 028-2[3], ETSI TR 102 273-2 [10], ETSI TR 102 273-3 [11] and ETSI
TR102273-4[12).

‘An Open Area Test Site comprises a turntable at one end and an antenna mast of variable height at the other end above
aground plane which, in the ideal case, is perfectly conducting and of infinite extent. In practice, while good
(condugctivity'can be achieved, the ground plane Sizethasto be limited:/Attypical Open/AreaTest Site is shown in
figureB.1. |

ETSI
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Substitution antenna
Measurement antenna

Antenna mast

/

Turntable

Ground plane

isthe sum of
aunique
received level for each height of the transmitting antenna (or UUT) and the receiving antenna above the ground plane.

‘The antenna mast provides a variable height facility (from 1 m to 4 m) so that the position of the measurement antenna
can be optimized for maximum coupled signal between antennas or between a UUT and the measurement antenna.

A turnteble is capable of rotation through 360° in the horizontal plane and it is used fo support the fest sample (UUT) at a
height @fitsually:1:5/m above the:ground plane)

A Semi Anechoic Room s - or anechoic chamber with a conductive ground plane - is an enclosure, usually shielded,
whose'internal"walls and ceiling arecovered with radioabsorbing materialy The floor;whichismetallic) i smot covered
by absorbing material and forms the ground plane. The chamber usually contains an antenna mast at one end and a
turntable at the other end. A typical anechoic chamber with a conductive ground plane is shown in figure B.2.

of tesh chamber i
Thistype
‘conducting ground plane of infinite extent.
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isthe sum of the signals received from the direct and reflected transmission paths. The phasing of these two signals
creates a unique received level for each height of the transmitting antenna (or UUT) and the receiving antenna above the
ground plane.

The antenna mast provides a variable height facility (from 1 mto 4 m) so that the position of the measurement antenna
‘can be optimized for maximum coupled signal between antennas or between a UUT and the measurement antenna.

A tumntable s capable of rotation through 360° in the horizontal plane and it is used to support the test sample (UUT) at a
height of usually 1,5 m above the ground plane.

‘The measurement distance and minimum chamber dimensions can be found in clause B.2.4. The distance used in actual
‘measurements shall be recorded with the test results.

A Fully Anechoic Room is an enclosure, usually shielded, whose internal walls, floor and ceiling are covered with radio
absorbing material. The chamber usually contains an antenna support at one end and a turnteble a the other end. A
typical Fully Anechoic Room is shown in figure B.3.
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D = largest dimension of physical aperture of the largest antenna in the measurement setup, in m

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the UUT at aheight of usually
Ty = Minimum measurement distance between UUT and measurement antennain m

1 mabove the absorbing material.

‘The measurement distance should be chosen in order to measure the UUT at far-field conditions. The minimum
messurement di stance between the equipment and the measurement antenna should be:. of s,

‘whilst the radio absorbing material minimizes unwanted reflections from the walls and ceiling which can influence the
‘measurements. The shielding should be sufficient to eliminate interference from the external environment that would
‘mask any signals that have to be measured.

The chamber shielding and radio absorbing material provide a controlled environment for testing purposes. This type of
The shielding provides atest space, with reduced |evels of interference from ambient signals and other outside effects,
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= distance between outer boundary of radiated near field (Fresnel region) and inner boundary of the
radiated far-field (Fraunhofer region) in m, also known as Rayleigh distance

| and where the measurement distance would result in
‘measurements in the near field (e.g. while measuring spurious emissions), this should be noted in the test report and the

Antennas are needed for the radiated measurements on the three test sites described in clause B.2. Depending on its use,
the antennawill be designated as "measurement antenna or "substitution antenna’.

(Themeasurementiantennalis used to determine the field from the @UM and frem the substitution antenna. When the test
siteis used for the measurement of receiver €haracteristics) the antennalis used asithe transmitting device)

Thermeasurement antennashould be mounted on a support capable of allowing the antenna to be used in either

horizontal or vertical (polarizationsAdditionally; on'an OATS or SAR) the height of the centre Gfithelantenna above the
ground Should be Variable over the specified fange(usualy L mito4:m))

recommended. Above 1 GHz, horn antennas or logarithmic periodic dipole antennas are recommended.
The measurement antenna does not require an absolute calibration.

Bi313 Substitution antenna

The substitution antenna shall be used to replace the@quipmentunderitest in substitution measurements.

(The substitution antenna shall bestitablefor the frequency (fangeand the returniless of the antenna shall betakeninto
‘account when calculating the measurement uncertainty.

(The reference point of the Substitution'antenna shall €eincidewith the volume centre of the@WT when its antennaiis
(internaly or the point where an @xternal antennais connected to the WUT)

The distance between the lower extremity of the@antenna and the ground shall be at least 30 cm.
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"72 ETSI EN 301 893 V1.8.1 (2015-03) The performance characteristics of this test fixture under normal and extreme conditions shall be such that: a) the coupling loss shall be limited to ensure a sufficient dynamic range of the setup; b) the variation of coupling loss with frequency shall not cause errors exceeding ±2 dB; c) the coupling device shall not include any non-linear elements. B.4.3 Using the test fixture for relative measurements"
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[New text]: "different steps below describe the principle for performing relative measurements for those requirements where testing needs to be repeated at the extremes of the temperature. Step 1: Perform the measurement under normal conditions on a test site for radiated measurements as described in clause B.2. This will result in an absolute value for the requirement being tested. This value shall be recorded. Step 2: Put the equipment with the test fixture in the temperature chamber. Perform the same measurement at normal conditions in this environment and normalize the measuring equipment to get the same reading as before in step 1. Step 3: Ensure that the RF coupling accuracy remains within the range specified in clause B.4.2 b). Step 4: Change the temperature in the temperature chamber and perform the measurement again. Due to the normalization done in step 2, the result will be the value for this requirement at the extreme condition. B.5 Guidance on the use of radiation test sites B.5.1 Introduction This clause details procedures, test equipment arrangements and verification that should be carried out before any of the radiated test are undertaken. These schemes are common to all types"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
" test sites described in clause B.2. Where necessary,"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "horn"

[New text]: "mounting bracket ofminimal size should be available for mounting the UUT on the turntable. This εbracket should be made from low conductivity, low relative permittivity (i.e. < 1,5) material(s) such as expanded ε0 polystyrene, balsawood, etc. B.5.2 Power supplies for the battery powered UUT All tests should be performed using power supplies wherever possible, including tests on UUT designed for battery-only use. For battery powered equipment, power leads should be connected to the UUT's supply terminals (and monitored with a digital voltmeter) but the battery should remain present, electrically isolated from the rest of the equipment, possibly by putting tape over its contacts. The presence of these power cables can, however, affect the measured performance of the UUT. For this reason, they should be made to be "transparent" as far as the testing is concerned. This can be achieved by routing them away from the UUT and down to the either the screen, ground plane or facility wall (as appropriate) by the shortest possible paths. Precautions should be taken to minimize pick-up on these leads (e.g. the leads could be twisted together, loaded with ferrite beads at 0,15 m spacing or otherwise loaded). ETSI"
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‘minimum of 2 m (unless, in the case both types of anechoic chamber, a back wall is reached) and then allowed to drop
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Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"should be routed horizontally away from the testing area for a minimum of 2 m (unless, in the case both types of anechoic chamber, a backwall"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "generally expressed"

[New text]: " reached) and then allowed to drop vertically and out through either the ground plane or screen (as appropriate) to the test equipment. Precautions should be taken to minimize pickup on these leads (e.g. dressing with ferrite beads, or other loading). The cables, their routing and dressing should be identical to the verification set-up. NOTE: For ground reflection test sites (i.e. anechoic chambers with ground planes and OpenArea Test Sites) which incorporate a cable drum with the antenna mast, the 2m requirement may be impossible to comply with. Calibration data for all items of test equipment should be available and valid. For test, substitution and measuring antennas, the data should include gain"
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"radiator (or antenna factor) for the frequency of test. Also, the VSWR of the substitution and measuring antennas should be known. The calibration data on all cables and attenuators should include insertion loss and VSWR throughout the entire frequency range of the tests. All VSWR and insertion loss figures should be recorded in the log book results sheet for the specific test. Where correction factors/tables are required, these should be immediately available. For all items of test equipment, the maximum errors they exhibit should be known along with the distribution of the error, e.g.: • cable loss: ±0,5 dB with a rectangular distribution; • measuring receiver: 1,0 dB (standard deviation) signal level accuracy with a Gaussian error distribution. At the start of measurements, system checks should be made on the items of test equipment used on the test site. B.6 Coupling of signals B.6.1 General The presence of leads in the radiated field may cause a disturbance of that field and lead to additional measurement uncertainty. These disturbances can be minimized by using suitable coupling methods, offering signal isolation and minimum field disturbance (e.g. optical coupling). B.6.2 Data Signals Isolation can be provided by the use of optical, ultrasonic or infra-red means. Field disturbance can be minimized by using a suitable fibre optic connection. Ultrasonic or infra-red radiated connections require suitable measures for the minimization of ambient noise. B.7 Interference Signal used for Adaptivity Tests The inference signal used in the adaptivity test described inclause 5.3.9, shall be a band limited noise signal with a 100 % duty cycle. The flatness, bandwidth and power spectral density of the interference signal can be verified with the following procedure: Connect the signal generator for generating the interference signal to a spectrum analyser. • Centre Frequency: Equal to the channel frequency to be tested • Span: 2 × nominal channel bandwidth • Resolution BW: ~ 1 % of the nominal channel bandwidth ETSI"
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[New text]: "74 ETSI EN 301 893 V1.8.1 (2015-03) • Video BW:3 × Resolution BW • Sweep Points: 2 × the Span divided by the Resolution BW. For spectrum analysers not supporting this number of sweep points, the frequency band may be segmented • Detector: Peak • Trace Mode: Trace Averaging • Number of sweeps: Sufficient to let the signal stabilize • Sweep time: Auto The 99 % bandwidth (the bandwidth containing 99 % of the power) of this inference signal shall be equal to 120 % of the Occupied Channel Bandwidth of the UUT, while the difference between the lowest level and the highest level within the Occupied Channel Bandwidth of the UUT shall be a maximum of 4 dB. The level of this interference signal can be measured with a spectrum analyser using the following settings: • Centre Frequency: Equal to the channel frequency to be tested • Span: Zero • Resolution BW: 1 MHz • Video BW:3 × Resolution BW • Filter: Channel • Detector: RMS • Trace Mode: Clear Write • Number ofsweeps: Single • Sweep time: 1 s; the sweep time may be increased until a value where the sweep time has no impact on the RMS value of the signal"
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Annex C (normative):
Procedures for radiated measurements

This annex gives the general (proceduresfor radiated measurements using the test sites and arrangements described in
annex B.

Preferably;radiated measurements shallibe performediina FAR; see clause C:3: Radiated messurementsin an OATSop
‘SAR are described in clause C.2.

C.2 Radiated measurements iF@ARMOATSOFrSAR

Radiated measurements shall be performed with the aid of ameasurement antenna and @substitution‘antenna;intest
(Sites described in annex B. The measurement set=up shall be calibrated according to the procedure defined inthepresent
annex. Thel@UT and the measurement antenna shall be oriented Glichias to obtain the maximum emitted power level.
This position shall be recorded in the measurement report.

@ The measurement antennafdevice2infigurelCit) shall be oriented initially for vertical polarization unless
otherwise stated and the JUT (device Liinfigure'C:1) shall be placed on the support in its standard position |
and switched on.

b) (hemeasurementiequipmenti(device3inifigure:Cit) shall be connected to the measurement antennaand
‘set-up according to the specifications of the test.

2
specified height
e range 1mto 4 m
15
m ground
plane
L 3
1) UuuT
2) Measurement antenna
3) Measurement equipment

Figure C.1: Measurement arrangement

©) L The@UD shall be rotated through 360° in ahorizontal'plane until a higher maximum signal is received.

@) Themeasurement antenna shall be raised or lowered(@gain through the specified height range until a maximum
isobtained. Thislevel shall be recorded.

NOTE: This maximum may be alower value than the value obtainable at heights outside the specified limits.

For radiated measurements using a FAR, the procedure isidentical to the one described in clause C.2, except that the
height scan in step d) is omitted.
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€4  Substitution measurement
(To'determine the @bsolute'measurementvalue a substitution measurement isperformed: Thefollowing stepshavetobe

the Substitutionantennathatisdepictedias device @ in figure CiLiThe substitution
antenna shall have vertical polarization.

(Connectiasignal generator fothe substitution antenna; and adjustiit to the measurement frequency.

w

2]

3) If an OATSor aSAR s used, the measurement antenna height shall be varied within the range provided in
figure’CiL) to ensure that the maximum signal is received.

4)

5)

6)

(Subsequently;the powerofithe signal @eneratonis adj usted until thessame level js obtained @gainiat the |
measurement €quipment

The radiated power is equal to the power supplied by the signal generator, increased Withithe'substitution
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to perform radiated adaptivity tests.
Companion
Device
Signal e
Generator ;
(Interferer) 4) — /
i uuTt
| Measurement distance
Spectrum Analyzer
(UUT monitoring)
Figure C.2: Measurement Set-up
C.b5h.23
Before starting the actual measurement, the of aset-up that can
be used for calibrating the substitution antenna and @Spectiumanalyserltishal libe

Werifiedithad the level'of the interference signal @inputiof) the substitution@ntennacorrespond withithe level used for

(Foritest'sites with@fixed'setup of the measurement @ntenna(s) and areproducible positioning of the WUT; correction
Walues from

Signa| Substitution
Generator | Artemna
(Interferer) m :>
Spectrum
Analyzer
< >

Measurement distance

‘The test procedure shall be as follows:
e Replace the substitution antenna with the UUT once the calibration is performed.
.

NOTE:  This position was recorded as part of the procedure in clause 5.3.4.2.2 (second paragraph).
The test method is further as described under clause 5.3.9.2.1.
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Annex D (normative):
DFS parameters

Table D.1: DFS requirement values

Parameter Value
Channel Availability Check Time 60 s (see note 1)
Minimum Off-Channel CAC Time 6 minutes (see note 2)
Maximum Off-Channel CAC Time 4 hours (see note 2)
Channel Move Time 10s
Channel Closing Transmission Time ls
Non-Occupancy Period 30 minutes

NOTE 1: For channels whose nominal bandwidth falls completely or partly within the
band 5 600 MHz to 5 650 MHz, the Channel Availability Check Time shall be
10 minutes.

NOTE 2: For channels whose nominal bandwidth falls completely or partly within the
band 5 600 MHz to 5 650 MHz, the Off-Channel CAC Time shall be within the
range 1R80P to 24 hours.

Table D.2: Interference threshold values

e.i.r.p. Spectral Density Value
(dBm/MHz) (see notes 1 and 2)
10 -62 dBm

NOTE 1: This is the level at the input of the receiver of an RLAN device with a maximum
e.i.r.p. density of 10 dBm/MHz and assuming a 0 dBi receive antenna. For
devices employing different e.i.r.p. spectral density and/or a different receive
antenna gain G (dBi) the DFS threshold level at the receiver input follows the
following relationship:

DFS Detection Threshold (dBm) = -62 + 10 - e.i.r.p. Spectral Density (dBm/MHz)
+ G ((dBi); however the DFS threshold level shall not be less than -64 dBm
assuming a 0 dBi receive antenna gain.

NOTE 2: Slave devices with a maximum e.i.r.p. of less than 23 dBm do not have to
implement radar detection unless these devices are used in fixed outdoor point
to point or fixed outdoor point to multipoint applications (see clause 4.7.1.3).

Table D.3: Parameters of the reference DFS test signal

Pulse width Pulse repetition Pulses per burst
W [ps] frequency PRF [PPS] [PPB]
1 700 18

ETSI


Compare: Replace�
text
[Old text]: "72"

[New text]: "78"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "V1.7.1 (2012-06)"

[New text]: "V1.8.1 (2015-03)"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"hour"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "dBm/MHz"

[New text]: "(dBm/MHz)"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " (dBi),"

[New text]: " (dBi);"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " lower"

[New text]: " less"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "detection."

[New text]: "detection unless these devices are used in fixed outdoor point to point or fixed outdoor point to multipoint applications (see clause 4.7.1.3)."
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size


79 ETSI EN 301 893 V1i8111(2015-083)

Table D.4: Parameters of radar test signals

Radar test Pulse width Pulse repetition frequency Number of Pulses per
signal # W [us] PRF (PPS) different burst for each
(see mote 1 Min Max Min Max PRFs PRF (PPB)
to mote 3) (see note 5)
1 05 5 200 1000 1 (see }]%te 5
2 05 15 200 1 600 1 (see ﬁi e 6)
3 05 15 2300 4000 1 25
4 20 30 2 000 4000 1 20
5 05 2 300 400 213 (see }]%te 5
6 05 2 400 1200 213 (see %]i c6)

NOTE 1: Radar test signals #1 to #24 are constant PRF based signals. See figure D.1. These radar test
signals are intended to simulate also radars using a packet based Staggered PRF. See figure D.2.

NOTE 2: Radar test signal #& is a modulated radar test signal. The modulation to be used is a chirp
modulation with a +2,5 MHz frequency deviation which is described below.

100,25 4
2 1

F (MHz)
o

/ 50;0
-1

-3 — T T T T
0 20 40 60 80 100

% of time (of width pulse)

NOTE 3: Radar test signals #5 and #6 are single pulse based Staggered PRF radar test signals using 2 or 3
different PRF values. For radar test signal #5j the difference between the PRF values chosen shall
be between 20 PPS and 50 PPS. For radar test signal #6j the difference between the PRF values
chosen shall be between 80 PPS and 400 PPS. See figure D.3.

NOTE 4: Apart for the Off-Channel CAC testing, the radar test signals above shall only contain a single
burst of pulses. See ffigure D.1, figure) D.3 and figure D.4.

For the Off-Channel CAC testing, repetitive bursts shall be used for the total duration of the test.
Seefigure D.2 and figure D.5. See also Clause 4:7.:2:3; clause'5:3:8:1211:4:2 and
clause 5.3.8.2.1.4.3.

NOTE 5: The total number of pulses in a burst is equal to the number of pulses for a single PRF multiplied
by the number of different PRFs used.

NOTE 6: For the CAC and Off-Channel CAC requirements, the minimum number of pulses (for each PRF)
for any of the radar test signals to be detected in the band 5 600 MHz to 5 650 MHz shall be 18.

Table D.5: Detection probability

Detection Probability (Py)
Parameter Channels whose nomi_nal_ bandwidth falls
partly or completely within the 5 600 MHz Other channels
to 5 650 MHz band
CAC, Off-Channel CAC 99,99 % 60 %
In-Service Monitoring 60 % 60 %

NOTE: Py gives the probability of detection per simulated radar burst and represents a minimum
level of detection performance under defined conditions. Therefore Py does not
represent the overall detection probability for any particular radar under real life conditions.
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Y.

Figure D.1: General structure of a single burst/constant PRF based radar test signal
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Figure D.2: General structure of a multiple burst/constant PRF based radar test signal
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Figure D.3: General structure of a single burst/single pulse based staggered PRF radar test signal
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Figure D.4: General structure of a single burst/packet based staggered PRF radar test signal |
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| Figure D.5: General structure of a multiple burst/packet based staggered PRF based radar test signal

ETSI


Compare: Replace�
text
[Old text]: "74"

[New text]: "80"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "V1.7.1 (2012-06)"

[New text]: "V1.8.1 (2015-03)"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Delete�
text
"ETSI"

Compare: Delete�
text
"75 ETSI EN 301 893 V1.7.1 (2012-06)"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size


81 ETSI EN 301 893 V1i8111(2015-083)

Annex E (informative):
Guidance for testing IEEE 802:11™ Devices

E.1 Introduction

The following guidance may be used by test labs and manufacturers when eval uating compliance of
| EEE 802:12™[8]) radio devices to the present document. The technol ogy-specific information in this annex does not
constitute additional requirements and does not modify the technical requirements of the present document.

In addition to the mandatory and optional modes defined in the | EEE 802:22™1[8]) technology standard, Smart Antenna
Systems may utilize additional modes of operation not defined in the |EEE @02:22™[8])) standard. Therefore, this annex
presents a non-exhaustive list of the most commonly expected modes and operating states for | EEE 802:11™=hased
devices(8]) with the associated references to the appropriate categories for testing in the present document.

The guidance provided in this informative annex assumes that the product utilizes two or more transmit and receive
chains.

E.2 Possible Modulations

E.2.1 Most commonly used modulation types and channel widths
Listed below are the most common modulation types and channel widths used by 5 GHz | EEE 802:11™[8]) devices:
o |EEE 802.11™ ([8]rnen=HT modul ations using a single or multiple transmitters with or without transmit CSD.
. IEEE802:11™0[8]) HT 20: 20 MHz channels with one to four spatial streams (MCS 0 through MCS 76).
o IEEE802:1™1[8)) HT 40: 40 MHz channels with one to four spatial streams (MCS 0 through MCS 76).

NOTE: A gpatial stream isastream of bits transmitted over a separate spatial dimension. The number of spatial
streams is not necessarily equivalent to the number of transmit chains.

E2:2 Guidance for Testing
E.2.2.1 Objective

The objective is to test the equipment in configurations which result in the highest e.i.r.p. and e.i.r.p. density. These
configurations are further referred to as the worst-case.

E:2:222 Modulation Used for Conformance Testing

One worst case modulation type for 20 MHz operation (and one worst case modulation type for 40 MHz operation, if
supported) should be identified and used for conformance testing per the present document.

Where the 20 MHz and 40 MHz modes support different numbers of transmit chains and spatial streams, testing may
need to be performed to identify the worst case modes.

Comparison measurements of mean RF output power (or mean e.i.r.p.) and power density (or e.i.r.p. density), across all
modulations can be used to establish the worst case modulation type for 20 MHz operation (and the worse case
modulation type for 40 MHz if supported).

EXAMPLE: If comparison measurements determine that HT20 MCS 0 (6,5 Mbit/s, one spatial stream) is
worst-case, then this mode should be used for conformance testing (and not @ny:of the other
modul ations(definediin | EEE 802:12™[8])) One worst-case modulation for HT40 operation
should be identified and used for the conformance testing.

ETSI


Compare: Replace�
text
[Old text]: "76"

[New text]: "81"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "V1.7.1 (2012-06)"

[New text]: "V1.8.1 (2015-03)"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "802.11n™"

[New text]: "802.11™"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "802.11n™ [10]"

[New text]: "802.11™ [8]"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "802.11n™ [10]"

[New text]: "802.11™ [8]"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "802.11n™ [10]"

[New text]: "802.11™ [8]"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "802.11n™-based"

[New text]: "802.11™-based"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " [10]"

[New text]: " [8]"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"E.2.1 Most commonly used modulation types and channel widths"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "802.11n™ [10]"

[New text]: "802.11™ [8]"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " [9]"

[New text]: " [8] non-HT"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"IEEE 802.11™ [8]"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"IEEE 802.11™ [8]"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "E.2.1"

[New text]: "E.2.2"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Insert�
text
"E.2.2.1 Objective"

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "E.2.1.1"

[New text]: "E.2.2.2"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "EXAMPLE 1:"

[New text]: "EXAMPLE:"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: " 802.11"

[New text]: "any of the other"
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
[Old text]: "and not HT20 MCS 1 through MCS 15)."

[New text]: " defined in IEEE 802.11™ [8])."
The following text attributes were changed: 
   fill color, size

Compare: Replace�
text
The following text attributes were changed: 
   fill color, size


82 ETSI EN 301 893 (V118:17(2015%03)

However, if the product has transmit power levels different for men=HT vs. HT 20 operation, thenthe worst-case
modulation type should be identified for both modes and used for testing the e.i.r.p. and e.i.r.p. density which need to be
repeated for both thelnen=HT and HT 20 operation. (flin‘addition; the @quipment supports 40 MHz operation; thenin
total three sets of (OQutput Power and the Power Spectral Density) conformance tests should be performed:

- Worst-casemon=HT modulation.

- Warst=case HT 20 modul ation.

- Warst=case HT 40 modul ation.

NOTE 1: Non-HT operation means any of the modulations defined in clause 18 of |EEE 802.11™ [8].

NOTE?2? In some operating modes, the CSD feature may be disabled. Comparison testing between CSD enabled
and CSD disabled will determine the worse-case configuration, and this configuration will then be used
during the conformance testing.

E.3  Possible Operating Modes

E.3.1 Most commonly used operating modes of Smart Antenna
Systems

Listed below are the most common operating states of multiple transmit/receive chains within Smart Antenna Systems:
o Beamforming feature implemented and enabled or disabled.
. All available transmit and receive chains enabled.

e A subset of the present transmit/receive chains temporarily disabled during normal operation (i.e. dynamically,
based on link conditions or power requirements). In this case, a vendor may implement higher transmit power
settings (dynamically) for the active transmit chains.

e  Although not commonly expected, it is possible that a device may utilize different transmit power settings
between one or more of the present transmit chains.

E312 Guidance for Testing

Thee.i.r.p. and e.i.r.p. density tests should be repeated using the worst-case modulations described above and in the
following operating states when supported by theequipment:

e Where one or more of the transmit chainsis manually or automatically disabled during normal operation and
different target RF output power levels are used depending on the number of active transmit chains, then
e.i.r.p. and e.i.r.p. density conformance testing should be performed using each configuration.

EXAMPLE 1: A device with three transmit chains may support an operating mode using three transmit chains at
one power level and another operating mode in which one transmit chain is using a higher power
level while the other transmit chains are disabled. The e.i.r.p. and e.i.r.p. density conformance
testing should be repeated (using the worst-case modul ation types described above) for both of the
above mentioned (three-transmit and single-transmit) operating modes.

EXAMPLE 2: (Foria device with three transmit €hainsptestingidoesnotineeditolbe repeated forallithetransmit
chainsifithat'device does not change its (per transmit chain) RF output power based on the number
of activechains.

e  Where abeamforming feature isimplemented, conformance testing should be performed as indicated for a
device with a beamforming feature:

- Where the beamforming feature may be disabled manually or automatically, conformance testing does
not need to be repeated if the (per transmit chain) RF output power settings remain unchanged.

- Where the beamforming feature may be disabled manually or automatically, conformance testing needs
to be repeated if different (per transmit chain) RF output power settings will be used.
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Annex F (informative):
Application form for testing

Notwithstanding the provisions of the copyright clause related to the text of the present document, ETSI grants that
users of the present document may freely reproduce the application form for testing so that it can be used for its
intended purposes and may further publish the completed application form.

F.1 Introduction

The form contained in this annex may be used by the manufacturer to comply with the requirements contained in
clause 5.3.1 to provide the necessary information about the equipment to the test laboratory prior to the testing. It
contains product information as well as other information which might be required to define which configurationsare
expectedito be tested, which testsi@reiexpectedto be performed as well as the test conditions.

If used, this application form should form an integral part of the test report.

F:2 Information as required by ETSI EN 301 893
(V1:811); clause 5.3.1

In accordance with ERSDH EN 301 893, clause 5.3.1, the following information is provided by the manufacturer.

a) TheNominal Channe Bandwidth(s):

Nomina Channel Bandwidth 1. ... MHz
Nomina Channel Bandwidth2: ... MHz
Nomina Channel Bandwidth3: ... MHz

The associated centre frequencies:
For Nomina Channel Bandwidth 1:
for the band 5 150 MHZzt0 5 350 MHz: ... MHz; ...... MHz; ...... MHz; ...... MHz;
for the band 5 470 MHZt0 5 725 MHz:  ...... MHz; ...... MHz; ...... MHz; ...... MHz;
For Nominal Channel Bandwidth 2:
for the band 5 150 MHzt0 5 350 MHz: ... MHz; ...... MHz; ...... MHz; ...... MHz;
for the band 5 470 MHZt0 5 725 MHz:  ...... MHz; ...... MHz; ...... MHz; ...... MHz;
For Nominal Channel Bandwidth 3:
for the band 5 150 MHZt0 5 350 MHz:  ...... MHz; ...... MHz; ...... MHz; ...... MHz;
for the band 5 470MHz10 5 725 MHz: ... MHz; ...... MHz; ...... MHz; ...... MHz;
b) For equipment that support simultaneoustransmissionsin one or more channels:
The (maximum) number of channels used for these simultaneous transmissions: ...
These channels are adjacent channels. []Yes 1 No
In case of non-adjacent channels, whether or not these channels are in different sub-bands:
[]Yes [ INo

. In case of simultaneous transmissions, further information defining the channels used for these simultaneous
transmissions may be required.
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c¢) Thedifferent transmit operating modes (see clause 5.1.4.2) (tick all that apply):
[] Operating mode 1: Single Antenna Equipment
[1 & Equipmentwith only 1 antenna
] b) Equipment with diversity antennas but only 1 antenna active at any moment in time

[1 c©) Smart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode where
only 1 antennais used. ,

[ ] Operating mode 2: Smart Antenna Systems - Multiple Antennas without beamforming
[l @& Singlespatial stream/Standard throughput i
] b) High Throughput (> spatial stream) using Nominal Channel Bandwidth 1
[l ¢ High Throughput {1 spatial stream) using Nominal Channel Bandwidth 2
[ ] Operating mode 3: Smart Antenna Systems - Multiple Antennas with beamforming
[] &) Singlespatial stream/Standard throughput |
]  b) High Throughput (&1 spatial stream) using Nominal Channel Bandwidth 1
[] ¢ High Throughput (&1 spatial stream) using Nominal Channel Bandwidth 2
d) Incaseof Smart Antenna Systems or multiple antennagystems:
e Thenumber of Receivechains: ...
e Thenumber of Transmit chains: ......
e Equal power distribution among the transmit chains: [JYes [JNo
e Incase of beamforming, the maximum (additional) beamforming gain: ...... aB
NOTE:? Beamforming gain does not include the basic gain of a single antenna (assembly).
€) TPC featureavailable:
[l Yes
[] No
f)  For equipment with TPC range:

The lowest and highest power level (or lowest and highest e.i.r.p. level in case of integrated antenna equipment),
intended antenna assemblies and corresponding operating frequency range for the TPC range (or for each of the
TPC rangesif more than one isimplemented). |

A TPCrangel: Applicable Frequency Range:

] 5150 MHz to 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands: [ ] Yes [ ] No

[l 5470MHzto5 725 MHz only (Outdoor only)

| Indicate whether the power levels specified are Transmitter Output Power levelsor e.i.r.p. levelsin case of
integrated antenna equipment.

Power levels are specified for: [ ] Txout [ ]ei.r.p

If more than ene transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).
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Table Ei» Power levels for TPC range 1

Sub-band Operating Operating Operating
(MHZz) | Modefl | Mode2 ) ModeB |
(dBm) (dBm) (dBm)
(Cowestisetting | 5150 to 5 350 — — —
(Piow) 5470105725, — — —
(Highestisetting | 5 150 to 5 350 — — —
(Phign) 5470105725, || — — —

Beamforming possible: []Yes, [ INe
Intended Antenna Assemblies:

Table E2» Intended Antenna Assemblies for TPC range 1

Antenna Beam —
AAREIN? | operating |  Sub-band | forming P
Assembly Gain — (MH2) gam | oWl | Phign
name (dBi) A4 @sm) | (dBm)
(aB)
fnn—— 5150to 5350 e — —
5150 to 5 350 — - -
<Antenna 1> R Mode 2 °
5470105725 — — —
f—— 5150to 5350 e — —
5470105725 | weeeee — —
® 05350
5470 to 51%‘ o T —
5150 to 5 350 — - -
<Antenna 2> R Mode 2 °
5470105725 | e — —
- 5150to 5350 e — —
5470105725 | e — —
5150 to 5 350 — - -
Mode 1, °
l EEEEEES EEEEEES EEEEEEE
<Antenna 3> _— Mode2 |>120105350
5470105725, | e — —
5150 to 5 350 — — —
Mode @
5470t0 5725 — — J—
DFESThresholdlevel: @mmdBm [ ] at the antenna connector
(] infront of the antenna,
TPCrange2: Applicable Frequency Range:
[l 5150MHzto5350 MHz and 5470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands; [ ] Yes [ INo

[] 5470MHzto5 725 MHz only (Outdoor only)

| Indicate whether the power levels specified are Transmitter Output Power levelsor e.i.r.p. levelsin case of
integrated antenna equipment.

Power levels are specified for: [ ] Txout [ Jeirp

If more than ene transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).
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Table E8» Power levels for TPC range 2

ETSI EN 301 893 V1.8.1 (2015-03)

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)
Lowest setting 5150t05350 | @ s 00 | | pon| |
(Prow) 5470105725 | e | e | e -
Highest setting 5150t05350 | @@ s 000 | s | o |
(Phigh) 5470105725 | @ e | emm | -
Beamforming possible: [ ]Yes [ 1No
Intended Antenna Assemblies: |
A Table F.4: Intended Antenna Assemblies for TPC range 2
Beam ; ;
elilrp.)for |Eiirpyfor
Antenna Antenna Operating Sub-band forming Pp P p
Assembly Gain ; low high
. Mode (MHz) gain
name (dBi) (dB) (dBm) (dBm)
5150t05350 | ... | ... | ...
Model 570105725 | o | o | o
5150t05350 | ... | .. | .
<Antennal> | ... Mode2 5270105725 | .. | o | .
5150t05350 | ... | ... | ...
Mode3 570105725 | . | o | o
5150t05350 | ... | ... | ...
Model 5470105725 | . | o | o
5150t05350 | ... | ... | ...
<Antennaz2> | ... Mode2 570105725 | . | o | o
5150t05350 | ... | ... | ...
Mode3 570105725 | . | o | o
5150t05350 | ... | ... | ...
Model 5470105725 | .. | o |
5150t05350 | ... | ... | ...
<Antenna 3> | ... Mode2 570105725 | . | o | o
5150t0 5350 | ... | ... | ...
Mode3 5470105725 | . | o |
DFSThreshold level: ... dBm [] at the antenna connector

For equipment without a TPC range:

] in front of the antenna

Power Setting 1. Applicable Frequency Range:

[l 5150MHzto5350 MHz and 5470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissionsin both sub-bands: [ ]Yes [ No
[] 5470MHzto5 725 MHz only (Outdoor only)

| Indicate whether the power levels specified are Transmitter Output Power levelsor e.i.r.p. levelsin case of
integrated antenna equipment.

Power levels are specified for: [ ] Txout []ei.r.p.

If more than ene transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).
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Table E52 Maximum Transmitter Output Power for Power Setting 1

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)

5150to 5350 | ...
5470to5725 | ... |

Beamforming possible: []Yes [ ]No
Intended Antenna Assemblies; |

ATable F.6: Intended Antenna Assemblies for Power Setting 1

Beam
Antenna Antenna Operating Sub-band forming e.i.r.p.
Assembly Gain "
name (dBi) Mode (MHz) ?da"; (dBm)
B

5150t05350 ) | e | o

Mode @ 4
5470t05725 | @m0 | s
150t05350 ) | w0 | e

<Antenna 1> | ... Mode 2 51501053504
5470105725 | w0 | o
5150t05350 | w0 | e

Mode 3 A
5470t05725 | @ smmm 0 | o
5150t05350) | @m0 | o=

Mode 1 4
5470105725 | w0 | o
150t05350 ) | w0 | e

<Antenna 2> | ... Mode 2 51501053504
5470105725 | w0 | e
5150t05350 ) | e | o

Mode 3 i
5470t05725 | @ s 0 | e
150t05350 ) | w0 | e

— 5150t0 5350,
547005725 | w0 | oo
5150105350, | sewew | o

<Antenna 3> | ... Mode 2

5470t05725 | @ s 0 | e
5150t05350) | @m0 | e

Mode 3 4
547005725 | s 0 | o

DFSThreshold level: ... dBm [] at the antenna connector

[]in front of the antenna
Power Setting 2: Applicable Frequency Range:

] 5150 MHz to 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands: [lYes [INo

[l 5470MHzto5 725 MHz only (Outdoor only)

| Indicate whether the power levels specified are Transmitter Output Power levelsor e.i.r.p. levelsin case of
integrated antennaequipment

Power levels are specified for: [ ] Tx-out [ ]ei.r.p.

If more than ene transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous
transmissions).
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Table F.7: Maximum Transmitter Output Power for Power Setting 2

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)

5150to 5350 | ...
5470to5725 | ... |

Beamforming possible: []Yes [ ]No
Intended Antenna Assemblies; |

ATableE82Intended Antenna Assemblies for Power Setting 2

Beam
Antenna Antenna Operating Sub-band forming e.i.r.p.
Assembly Gam Mode (MHz) gain (dBm)
name (dBi) (dB)
5150to0 5350 | ... | ...
Mode 1
5470to5725 | ... | ...
5150t05350 | ... | ...
<Antenna 1> | ... Mode 2
5470t05725 | ... | ...
5150t05350 | ... | ..
Mode 3
5470to5725 | ... | ...
5150t0 5350 | ... | ...
Mode 1
5470t05725 | ... | ...
5150t05350 | ... | ...
<Antenna 2> | ... Mode 2
5470t05725 | ... | ...
5150to 5350 | ... | ...
Mode 3
5470to5725 | ... | ...
5150t05350 | ... | ...
Mode 1
5470t05725 | ... | ...
5150to0 5350 | ... | ...
<Antenna 3> | ... Mode 2
5470to5725 | ... | ...
5150to 5350 | ... | ...
Mode 3
5470t05725 | ... | ...
DFSThreshold level: ... dBm [] at the antenna connector

[]in front of the antenna
h) L The DFSrelated operating mode(s) of theequipment:
[] Master
[] Slavewith radar detection
[] Savewithout radar detection
|, If the equipment has more than ene operating mode, tick al that apply.
i) | User accessrestrictions (please check box below to(€onfirm):

[] theequipment is constructed to comply with the requirements contained in clause 4.10 in
ETSI EN 301 893 V1.8.1.

i) For equipment with Off-Channel CAC functionality:
The equipment has an "Off-Channel CAC" function: [ ] Yes [ ] No
If yes, specify the " Off-Channel CAC Time"
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e For channelsoutsidethe 5600 MHzto 5650 MHzrangee. ... hours
o If applicable, for channels (partialy) within the 5 600 MHz to 5 650 MHz range:  ......... hours
k) Theequipment can operate in ad-hoc mode:
[l no ad-hoc operation
[1 ad-hoc operation in the frequency range 5 150 MHz to 5 250 MHz without DFS
] ad-hoc operation with DFS
A1f morethan 1 isapplicable, tick al that apply. |
1) Operating Frequency Range(s):
Range1: []5150 MHzto 5350 MHz and 5470 MHz to 5 725 MHz
Range2: [ 15470 MHzto5 725 MHz
Range 3: []5 150 MHz to 5 250 MHz (ad-hoc without DFS)
Range4: [ ] other, please specify:  .................
L If the equipment has more than ene Operating Frequency Range, tick all that apply.
m) The extreme operating temperature and supply voltage range that apply to the equipment:
[] -20°Cto+55°C (Outdoor & Indoor usage)
[] 0°Cto+35°C (Indoor usage only)
O 112 = AR

The supply voltages of the stand-alone radio equipment or the supply voltages of the combined (host) equipment
or test jig in case of plug-in devices:

Details provided are for the: [] stand-alone equipment

] combined (or host) equipment

[ test jig
Supply Voltage [ ] AC mains State AC voltage:  Minimum: ...  (Nominal:ssMaximum:
[]DC State DC voltage ~ Minimum: ... Nomina: ... Maximum:

In case of DC, indicate the type of power source:

] Internal Power Supply

] External Power Supply or AC/DC adapter

] Battery [ ] Nickel Cadmium
[]Alkaling, 4
[] Nickel-Metal Hydride
[] Lithium-lon
] Lead acid (Vehicle regul ated)
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n) Thetest sequenceftest software used (see also ETSP EN 301 893 (V1:8:1); clauseSI2) |

0) Type of Equipment:
[] Stand-alone

[] Combined Equipment (Equipment where the radio part is fully integrated within another type of
equipment)

[] Plug-in radio device(Equipment intended for avariety of host systems)
[] Other
1 P) Adaptivity (Channel AccessiMiechanism)i ;

[] Frame Based Equipment

[] Load Based Equipment — Option A

[] Load Based Equipment &OptionB

Specify which protocol has been implemented: [ |IEEE:802:4™, [ | Other: ............

a) ) The CCA timeimplemented by theequipment: s

In case of Load Based (Equipment implementing Option B (seeclause 4:8:3:2) the val ue @

F:3 Additional information provided by the manufacturer
F.3.1 Modulation

Can the transmitter operate un-modulated? [ ] Yes [ ] No
F:3:2 Duty Cycle
The transmitter isintended for : ] Continuous duty

] Intermittent duty

[] Continuous operation possible for testing purposes

F:3:3 About the UUT

[1 The equipment submitted are representative production models.
] If not, the equipment submitted are pre-production models?

[] If pre-production equipment are submitted, the final production equipment will be identical in all respects
with the equipment tested.

1 If not, supply full details:
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[1 The equipment submitted is CE marked:
[l The CE marking doesinclude the Class-II identifier (Alert Sign).

[1 The CE marking doesinclude a4 digit number referring to the Notified Body involved.

F:314 | List of ancillary and/or support equipment provided by the
manufacturer

Spare batteries (e.g. for portabl eequipment)

Battery charging device

External Power Supply or AC/DC adapter

Test Jig or interface box

RF test fixture (for equipment with integrated antennas)

O0O0dood

Host System Manufacturer: ..
Model #: > Co——
Model name:
[l Combined equipment Manufacturer:  .....coccceeeeeee
Model #

[] User manua

[ ] Technical documentation (Handbook and circuit diagrams)
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Annex G (informative):
Bibliography

Recommendation | TU-R M.1652: "Dynamic frequency selection (DFS) in wireless access systems including
radio local area networks for the purpose of protecting the radiodetermination service in the 5 GHz band".

Directive 2004/108/EC of the European Parliament and of the Council of 15 December 2004 on the
approximation of the laws of the Member States relating to electromagnetic compatibility and repealing
Directive 89/336/EEC (EMC Directive).

Directive 2006/95/EC of the European Parliament and of the Council of 12 December 2006 on the
harmonisation of the laws of Member States relating to electrical equipment designed for use within certain
voltage limits (LV Directive).
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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee

can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Harmonized European Standard (EN) has been produced by ETSI Technical Committee Broadband Radio Access
Networks (BRAN).

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Directive 98/34/EC([ix1]) as amended by Directive 98/48/EC [i.1].

Thetitle and reference to the present document are intended to be included in the publication in the Official Journal of
the European Union of titles and references of Harmonized Standard under the Directive 1999/5/EC [1].

Seearticle 5:1-of Directive- 1999/5/EC [ 1] for-information-on-presumption-of-conformity-and-Harmonised-Standards-or
parts thereof-the references-of which-have been-published-in-the- Official- Journal-of the European-Union:

The requirements relevant to Directive 1999/5/EC [1] areSummarised in annex A.

National transposition dates

Date of adoption of this EN: 30 May 2012

Date of latest announcement of this EN (doa): 31 August 2012
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 28 February 2013
Date of withdrawal of any conflicting National Standard (dow): 31 December 2014
Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover al radio and telecommunications terminal equipment within the scope of the R& TTE Directive [1]. The modular
structure is shown in EG 201 399(i:3]:

ETSI
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1 Scope

The present document appliesto 5 GHz high performance wireless access systems (WAS) including RLAN equipment
which isused in wireless local area networks. Such networks provide high speed data communications in between
devices connected to the wireless infrastructure. The present document also applies to ad-hoc networking where these
devices communicate directly with each other, without the use of awirelessinfrastructure.

The present document also describes spectrum access requirements to facilitate spectrum sharing with other equipment.

5 GHz high performance wirel ess access systems (WAS) including RLAN equipment are further referred to as RLAN
equipment)in the present document.

The spectrum usage conditions for this RLAN equipment are set in the ECC Decision (04)08 [5] and the Commission
Decision 2005/513/EC [6] as amended by the Commission Decision 2007/90/EC [7].

The equipment isintended to operate in the frequency ranges 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz
which have been alocated by WRC-03 to the mobile service on a primary basis for the implementation of
WAS/RLANS covered by the present document.

The present document is intended to cover the provisions of article 3.2 of R& TTE Directive [1], which states that:
"...radio equipment shall be so constructed that it effectively uses the spectrum allocated to terrestrial/space radio
communications and orbital resources so asto avoid harmful interference”.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

2.1 Normative references
The following referenced documents are necessary for the application of the present document.

[1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[2] ETSI TR 100 028-1 (V2:4:2) " Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment characteristics; Part 1".

[3] ETSI TR 100 028-2(V2:4:1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment characteristics; Part 2.

[4] CISPR 16-1-1 (2010-11 Ed. 3.1 Consolidated Edition with am1l): " Specification for radio
disturbance and immunity measuring apparatus and methods - Part 1-1: Radio disturbance and
immunity measuring apparatus - Measuring apparatus’.

[5] ECC/DECI(04)08 ECC Decision of 9 July 2004 on the harmonised use of the 5 GHz frequency
bands for the implementation of Wireless Access Systems including Radio Local Area Networks
(WAS/RLANS) (30/10/2009).

[6] Commission Decision 2005/513/EC of 11 July 2005 on the harmonised use of radio spectrumin
the 5 GHz frequency band for the implementation of Wirelessaccess systems i ncluding radiorlocal
areanetworks (WAS/RLANS).
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[7] Commission Decision 2007/90/EC of 12 February 2007 amending Decision 2005/513/EC on the
harmonized use of radio spectrumin the 5 GHz frequency band for the implementation of Wireless
Access Systems including Radio Local Area Networks (WAS/RLANS).

[8] Void.

9] |EEE Std. 802:11™=2007: "1 EEE Standard for Information Technol ogy & Telecommunications and
information exchange between systems - Local and metropolitan area networks - Specific
requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications'.

[10] |EEE Std. 802:21n™=2009:"| EEE Standard for Information Technology - Telecommunications
and information exchange between systems - Local and (Metropalitan networks - (Specific
requirements-Part) 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications) Amendment 62 Enhancements for (Higher Throughput™*:

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] Directive 98/48/EC of the European Parliament and of the Council of 20 July 1998 amending
Directive 98/34/EC laying down a procedure for the provision of information in the field of
technical standards and regulations.

[i.2] HEEE-Std--802-11ac™: " Draft-Standardfor-tnformationTechnology—Telecommunications-and
information-exchange between-systems--Local-and-Metropolitan-networks-Specific requirements
- Part-11:-Wireless LAN-Medium-Aceess-Control- (MAC)-and-Physical-Layer-(PHY)
specifications-Amendment-5:-Enhancementsfor- Higher Throughput-for-Operation-in Bands-below
6 GHz"

[i=3] ETSI EG 201 399 (V2.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
A guide to the production of Harmonized Standards for application under the R& TTE Directive".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in the R& TTE Directive [1] and the following
apply:

5 GHz RLAN bands: total frequency range that consists of 2'sub=bands:
¢ 5150 MHzto 5 350MHz;)and
. 5470 MHzto 5725 MHz

adaptive equipment: equipment operating in an adaptive mode

adaptive mode: mechanism by which equipment can adapt to its environment by identifying other transmissions
present in the band

ad-hoc mode: operating mode in which an RLAN device establishes a temporary wireless connection with other RLAN
devices without a controlling network infrastructure

antenna array: two or more antennas connected to a single device and operating simultaneously

antenna assembly: combination of the antenna (integral or dedicated), its coaxia cable and if applicable, its antenna
connector and associated switching components

NOTE 1: Thisterm (antenna assembly) refers to an antenna connected to one transmit chain.
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NOTE 2: The gain of an antenna assembly (G))in dBi, does not include the additional gain that may result out of
beamforming.
available channdl: channel identified as available for immediate use as an Operating Channel

NOTE: Usable Channels whose nominal bandwidth falls completely within the band 5 150 MHz to 5 250 MHz
can be considered as Available Channels without further testing.

beamfor ming gain: additional (antenna) gain realized by using beamforming techniques in smart antenna systems
NOTE: Beamforming gain as used in the present @acument; does not include the gain of the antenna assembly.

burst: period during which radio waves are intentionally transmitted, preceded and succeeded by periods during which
no intentional transmission is made

channel: minimum amount of spectrum used by a single RLAN device

NOTE: AnRLAN deviceis permitted to operate (transmit/receive) in one or more adjacent or non-adjacent
channels simultaneoudly.

EXAMPLE: For the purpose of the present document, an | EEE 802:12n™[20)) device operating in a40 MHz
mode may be considered as operating in 2 adjacent 20 MHz channels simultaneously.

channel plan: combination of the centre frequencies and for each of the centre frequencies, the declared nominal
bandwidth(s)

clear channel assessment: mechanism used by an equipment to identify other transmissions in the channel

combined equipment: any combination of non-radio equipment that requires a plug-in radio device to offer full
functionality

dedicated antenna: antenna external to the equipment, using an antenna connector with a cable or a wave-guide and
which has been designed or developed for one or more specific types of equipment

NOTE: It isthe combination of dedicated antenna and radio equipment that is expected to be compliant with the
regulations.

ener gy detect: mechanism used by an adaptive system to determine the presence of another device operating on the
channel based on detecting the signal level of that other device

environmental profile: range of environmental conditions under which equipment within the scope of the present
document is required to comply with the provisions of the present document

Frame Based Equipment (FBE): equipment where the transmit/receive structure is not directly demand-driven but has
fixed timing

NOTE: l.e it may be altered by configuration changes but there is always a minimum Idle Period following a
transmit (period

host equipment: any equipment which has complete user functionality when not connected to the radio equipment part
and to which the radio equipment part provides additional functionality and to which connection is necessary for the
radio equipment part to offer functionality

integral antenna: antenna designed as a fixed part of the equipment (without the use of an external connector) which
cannot be disconnected from the equipment by a user with the intent to connect another antenna

NOTE: Anintegral antenna may be fitted internally or externally. In the case where the antennais external, a
non-detachable cable or wave-guide can be used.

Listen Before Talk (LBT): mechanism by which an equipment applies clear channel assessment (CCA) before using
the channel

L oad Based Equipment (LBE): equipment where the transmit/receive structure is not fixed in time but demand-driven
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manufacturer: company that has manufactured the equipment and who submitsit for test

NOTE: Alternatively, the importer or any other person or entity that submits the equipment for test can be
considered as the manufacturer for the purpose of the present document.

master mode: mode which relates to the DFS functionality where the RLAN device uses a Radar Interference
Detection function and control s the transmissions of RLAN devices operating in slave mode

NOTE: Inthismodeitisableto select achannel and initiate a network by sending enabling signal s to other
RLAN devices. An RLAN network always has at least one RLAN device operating in master mode when
operating in the bands 5 250 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz.

multi-radio equipment: radio, host or combined equipment using more than one radio transceiver
operating channel: Available Channel on which the RLAN has started transmissions

NOTE: An Operating Channel becomes again an Available Channel if the RLAN stopped all transmissions on
that channel and no radar signal was detected by the In-Service Monitoring.

plug-in radio device: radio equipment module intended to be used with or within host, combined or multi-radio
equipment, using their control functions and power supply

receive chain: receiver circuit with an associated antenna

NOTE: Two or more receive chains are combined in a smart antenna system.
RLAN devices: 5 GHz high performance wireless access systems (WAS) including RLAN equipment
simulated radar burst: series of periodic radio wave pulses for test purposes

dave mode: mode which relates to the DFS functionality where the transmissions of the RLAN are under control of an
RLAN device operating in master mode

NOTE: AnRLAN devicein save mode may use a Radar Interference Detection function.

smart antenna systems: equipment that combines multiple transmit and/or receive chains with asignal processing
function to increase the throughput and/or to optimize its radiation and/or reception capabilities

NOTE: (Eig)techniques such as spatial multiplexing, beamforming, cyclic delay diversity, MIMO, etc.

stand-alone radio equipment: equipment that isintended primarily as communications equipment and that is normally
used on a stand-alone basis

sub-band: portion of the 5 GHz RLAN bands((see definition for "5 GHz RLAN (bands")

total occupied bandwidth: total of the Nominal Channel Bandwidths in case of simultaneous transmissions in adjacent
or non-adjacent channels

NOTE: The Total Occupied Bandwidth may change with time/payload.
transmit chain: transmitter circuit with an associated antenna
NOTE: Two or more transmit chains are combined in a smart antenna system.

Transmit Power Control (TPC): technique in which the transmitter output power is controlled resulting in reduced
interference to other systems

unavailable channel: channel which cannot be considered by the RLAN device for a certain period of time
(Non Occupancy Period) after aradar signal was detected on that channel

unusable channd: channel from the declared channel plan which may be declared as permanently unavailable due to
one or more radar detections on the channel
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usable channel: any channel from the declared channel plan, which may be considered by the RLAN for possibl e use;
unlessit is precluded by either:

1) theintended-outdoor-usage-of the REAN;-or
2) previousdetection-of-aradar-onthe-channel-(Unavailable Channel-or-Unusable-Channel);-or
3) nationa-regulations;-or
4) theredrictionto-only-operateinthe band5-150-MHz to-5-250- MHz for RLAN-devices without-aradar
detection-capability-
3.2 Symbols
For the purposes of the present document, the following symbols apply:
A M easured power output
AC Alternating Current
Ten Number of active transmit chains
B Radar burst period
Ch, Channel in which radar test signals are inserted to simulate the presence of aradar
D Measured power density
dBm dB relativeto 1 milliwatt
DC Direct Current
E Field strength
E, Reference field strength
fq Carrier frequency
G Antennagain
GHz GigaHertz
Hz Hertz
kHz kiloHertz
L Radar burst length
MHz MegaHertz
ms millisecond
MS/s Mega Samples per second
mw milliWatt
n Number of channels
Py Calculated e.i.r.p. at highest power level
P Calculated e.i.r.p. at lowest power level
Pburst RMS (mean) power over the transmission burst
PD Calculated power density
Py Detection Probability
R Distance
R Number of active receive chains
R, Reference distance
0 Signal power
TO Time instant
T1 Time instant
T2 Time instant
T3 Time instant
w Radar pulse width
X Observed duty cycle
Y Beamforming (antenna) gain

ETSI



Compare: Delete�

text

"12 ETSI EN 301 893 V1.7.1 (2012-06)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "use, unless it is precluded by either:"

[New text]: "use"
The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"1)"



Compare: Delete�

text

"the intended outdoor usage of the RLAN; or"



Compare: Delete�

text

"2)"



Compare: Delete�

text

"previous detection of a radar on the channel (Unavailable Channel or Unusable Channel); or"



Compare: Delete�

text

"3)"



Compare: Delete�

text

"national regulations; or"



Compare: Delete�

text

"4)"



Compare: Delete�

text

"the restriction to only operate in the band 5 150 MHz to 5 250 MHz for RLAN devices without a radar"



Compare: Delete�

text

"detection capability."



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "Chr"

[New text]: "Chr"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "EReference"

[New text]: "Eo"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"Reference"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"o"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"c"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"c"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"Pd"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"Pd"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "Ro"

[New text]: "Ro"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"ETSI"





3.3

13 ETSHEN 301 893 V1.7.1 (2012-06)

Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACK Acknowledgement

BIT Burst Interval Time

CAC Channel Availability Check

CCA Clear Channel Assessment

CISPR International-Special-Committee on-Radio-Interference (Comité International-Spécial-des
Perturbations Radioélectrigues)

CSsD Cyclic Shift Diversity

dB/div dB-per-division

DFS Dynamic Frequency Selection

ei.r.p. equivalent isotropically radiated power

er.p. effective radiated power

EMC Electro-Magnetic Compatibility

HT20 High Throughput in a 20 MHz channel

HT40 High Throughput in a 40 MHz channel

|IEEE Ingtitute of Electrical and Electronic Engineers

LBT Listen Before Talk

MCS Modulation Coding Scheme

MIMO Multiple Input, Multiple Output

NACK Not Acknowledged

PPB Pulses Per Burst

ppm parts per million

PPS Pulses Per Second

PRF Pulse Repetition Frequency

R&TTE Radio and Telecommunications Terminal Equipment

RBW Resolution Bandwidth

RF Radio Frequency

RLAN Radio Local Area Network

RMS Root Mean Square

TL Threshold Level

TPC Transmit Power Control

TX Transmit, Transmitter

UuT Unit Under Test

VBW Video Bandwidth

WAS Wireless Access Systems

WRC-03 World Radiocommunications Conference 2003

4 Technical requirements specifications
4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be stated by the manufacturer.

The equipment shall comply in any of the operating modes with all the technical requirements of the present document
at al times when operating within the boundary limits of the stated operational environmental profile.

Where multiple combinations of radio equipment and antenna (antenna assemblies) are intended, each combination
shall comply with all the technical requirements of the present document.

4.2

Centre frequencies

RLAN equipment typically operates on afixed frequency. The equipment is alowed to change its normal operating
frequency when interference is detected, or to prevent causing interference into other equipment or for frequency
planning purposes.
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421 Definition

The centre frequency is the centre of the channel declared by the manufacturer as part of the declared channel plan(s).

4.2.2 Limits

The actual centre frequency for any given channel declared by the manufacturer shall be maintained within the range
fg® 20 ppm.
4.2.3 Conformance

Conformance tests as defined in clause 5.3.2 shall be carried out.

4.3 Nominal Channel Bandwidth and Occupied Channel
Bandwidth

43.1 Definition

The Nominal Channel Bandwidth is the widest band of frequencies, inclusive of guard bands, assigned to asingle
channel.

The Occupied Channel Bandwidth is the bandwidth containing 99 % of the power of the signal.
NOTE: A deviceis permitted to operate in one or more adjacent or non-adjacent channels simultaneously.

When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one
signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal Channel Bandwidth where "n"
isthe number of adjacent channels. When equipment has simultaneous transmissions in non-adjacent channels, each
power envelope shall be considered separately.

4.3.2 Limits
The Nominal Channel Bandwidth shall be at least 5 MHz at all times.

The Occupied Channel Bandwidth shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth.
In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this
requirement.

NOTE: During an established communication, adevice is allowed to operate temporarily inf@modewhereits
Occupied Channel Bandwidth (may:bereduced toraslowas40 % of its Nominal Channel Bandwidth with
aminimum of 4 MHz.

4.3.3 Conformance

Conformance tests as defined in clause 5.3.3 shall be carried out to determine the occupied channel bandwidth.

4.4 RF output power, Transmit Power Control (TPC) and power
density

44.1 Definitions

441.1 RF Output Power

The RF Output Power is the mean equivalent isotropically radiated power (e.i.r.p.) during a transmission burst.
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44.1.2 Transmit Power Control (TPC)

Transmit Power Control (TPC) is amechanism to be used by the RLAN device to ensure a mitigation factor of at |east
3 dB on the aggregate power from alarge number of devices. Thisrequiresthe RLAN device to have a TPC range from
which the lowest value is at least 6 dB below the values for mean e.i.r.p. givenin table 1 for devices with TPC.

44.1.3 Power Density

The Power Density is the mean Equivalent Isotropically Radiated Power) (e.i.r.p.) density during a transmission burst.

4.4.2

The limits below are applicable to the system as a whole and in any possible configuration. Thisincludes smart antenna
systems (devices with multiple transmit chains).

Limits

In case of multiple (adjacent or non-adjacent) channels within the same sub-band, the total RF output power of all
channelsin that sub-band shall not exceed the limits defined below.

In case of multiple, non-adjacent channels operating in separate sub-bands, the total RF output power in each of the
sub-bands shall not exceed the limits defined below.

4421 RF output power and power density at the highest power level
TPC is not required for channels whose nominal bandwidth falls completely within the band 5 150 MHz to 5 250 MHz.

For devices with TPC, the RF output power and the power density when configured to operate at the highest stated
power level of the TPC range shall not exceed the levels givenin table 1.

Devices are allowed to operate without TPC. See table 1 for the applicable limitsin this case.

Table 1: Mean e.i.r.p. limits for RF output power and power density at the highest power level

Frequency Mean e.i.r.p. limit Mean e.i.r.p. density limit
range [dBm] [dBm/MHZ]
[MHZz] with TPC without TPC with TPC without TPC
5150to 5 350 23 20/23 (see note 1) 10 7/10 (see note 2)
5470t0 5725 30 (see note 3) 27 (see note 3) 17 (see note 3) 14 (see note 3)

NOTE 1: The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
23 dBm.

NOTE 2: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
10 dBm/MHz.

NOTE 3: Slave devices without a Radar Interference Detection function shall comply with the limits for the
band 5 250 MHz to 5 350 MHz.

4.42.2 RF output power at the lowest power level of the TPC range

For devices using TPC, the RF output power during a transmission burst when configured to operate at the lowest stated
power level of the TPC range shall not exceed the levels given in table 2. For devices without TPC, the limitsin table 2

do not apply.

Table 2: Mean e.i.r.p. limits for RF output power at the lowest power level of the TPC range

Frequency range

Mean e.i.r.p. [dBm]

5 250 MHz to 5 350 MHz

17

5470 MHz to 5 725 MHz

24 (see note)

NOTE:

Slave devices without a Radar Interference

Detection function shall comply with the
limits for the band 5 250 MHz to 5 350 MHz.
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4.4.3 Conformance

Conformance tests as defined in clause 5.3.4 shall be carried out.

4.5 Transmitter unwanted emissions

45.1 Transmitter unwanted emissions outside the 5 GHz RLAN bands

4511 Definition

These are radio frequency emissions outside the 5 GHz RLAN bands:
45.1.2 Limits
Thelevel of unwanted @mission shall not exceed the limits given in table 3.

Table 3: Transmitter unwanted emission limits outside the 5 GHz RLAN bands

Frequency range Maximum power Bandwidth
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHz t0 5,15 GHz -30 dBm 1 MHz
5,35 GHz to 5,47 GHz -30 dBm 1 MHz
5,725 GHz to 26 GHz -30 dBm 1 MHz
45.1.3 Conformance

Conformance tests as defined in clause 5.3.5 shall be carried out.

452 Transmitter unwanted emissions within the 5 GHz RLAN bands

4521 Definition

These are radio frequency emissions within the 5 GHz RLAN (bands:
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45272 Limits

0 dB = Reference Level

F/a it | Ird Frd >

“ 7/ i " 7/ i/
108°N N 5N NN 0 S “\\ N 15N 9'N 108*N
055N B5*N 05°N  055°N Frequency offset [MH2]

N= Nomingl Channe/ Bandwiolh [z}
NOTE: dBc is the spectral density relative to the maximum spectral power density of the transmitted signal.

Figure 1. Transmit spectral power mask

The average level of transmitter unwanted emissions within the 5 GHz RLAN bands shall not exceed the limit of the
mask provided in figure 1 or the limit for unwanted emissions provided in table 3, whichever isthe higher.

It hasitobenoted that'the mask is only applicable within the band of operation. Beyond the band edges the requirements
of clause 4.5.1 apply.

In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this
requirement.

For transmitter unwanted emissions within the 5 GHz RLAN bands, simultaneous transmissions in adjacent channels
may be considered as one signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal
Channel Bandwidth where "n" is the number of adjacent channels used simultaneoudly.

For simultaneous transmissions in multiple non-adjacent channels, the overall transmit spectral power mask is
constructed in the following manner. First, amask as provided in figure 1 is applied to each of the channels. Then, for
each frequency point, the highest value from the spectral masks of all the channels assessed shall be taken as the overall
spectral mask requirement at that frequency.

4523 Conformance

Conformance tests as defined in clause 5.3.6 shall be carried out.

4.6 Receiver spurious emissions

46.1 Definition

Receiver spurious emissions are emissions at any frequency when the equipment isin receive mode.
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46.2 Limits

The spurious emissions of the receiver shall not exceed the limits givenin table 4.

Table 4: Spurious radiated emission limits

Frequency range Maximum power Measurement bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz to 26 GHz -47 dBm 1 MHz

4.6.3 Conformance

Conformance tests as defined in clause 5.3.7 shall be carried out.

4.7 Dynamic Frequency Selection (DFS)

4.7.1 Introduction

An RLAN shall employ a Dynamic Fregquency Selection (DFS) function to:
. detect interference from radar systems (radar detection) and to avoid co-channel operation with these systems;
e  provide on aggregate a near-uniform loading of the spectrum (Uniform Spreading).

The DFS function as described in the present document is not tested for its ability to detect frequency hopping radar
signals.

Whilst the DFS function described in this clause defines conditions under which the equipment may transmit,
transmissions are only allowed providing they are not prohibited by either the Medium-AcecessProtoecol-requirement-in
clause4.8-or the Adaptivity requirement in clause@:9:

4.7.1.1 Applicable frequency range

Radar detection is required when operating on channels whose nominal bandwidth falls partly or completely within the
frequency ranges 5 250 MHz to 5 350 MHz or 5470 MHz to 5 725 MHz. This requirement applies to all types of
RLAN devices regardless of the type of communication between these devices.

Uniform Spreading is required across the frequency ranges 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz.
Uniform Spreading is not applicable for equipment that only operates in the band 5 150 MHz to 5 250 MHz.

4.7.1.2 DFS operational modes

Within the context of the operation of the DFS function, an RLAN device shall operate as either a master or aslave.
RLAN devices operating as a slave shall only operate in a network controlled by an RLAN device operating asa
master. A device which is capable of operating as either a master or a dlave shall comply with the requirements
applicable to the mode in which it operates.

Some RLAN devices are capable of communicating in ad-hoc manner without being attached to a network. [Devices
operating in this manner on channels whose nominal bandwidth falls partly or completely within the range 5 250 MHz
t0 5350 MHz or 5 470 MHz to 5 725 MHz shall employ DFS and shall be tested against the requirements applicable to
amaster.
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DFS operation

The operational behaviour and individual DFS requirements that are associated with master and slave devices are as

follows:

Master devices:

a)

b)

The master device shall use a Radar Interference Detection function in order to detect radar signals.

The master device may rely on another device, associated with the master, to implement the Radar Interference
Detection function. In such a case, the combination shall comply with the requirements applicable to a master.

A master device shall only start operations on Available Channels. At installation (or reinstallation) of the
equipment, the RLAN is assumed to have no Available Channels within the band 5 250 MHz to 5 350 MHz
and/or 5470 MHz to 5 725 MHz. In such a case, before starting operations on one or more of these channels,
the master device shall perform either a Channel Availability Check or an Off-Channel CAC to ensure that
there are no radars operating on any selected channel. If no radar has been detected, the channel (s) becomes an
Available Channel(s) and remains as such until aradar signal is detected during the In-Service Monitoring.
The Channel Availability Check or the Off-Channel CAC may be performed over a wider bandwidth such that
all channels within the tested bandwidth become Available Channels.

NOTE 1: Theinitial Channel Availability Check may be activated manually at installation or reinstallation of the

©)

equipment.

Once the RLAN has started operations on an Available Channel, then that channel becomes an Operating
Channel. During normal operation, the master device shall monitor all Operating Channels (In-Service
Monitoring) to ensure that there is no radar operating within these channel(s). If no radar was detected on an
Operating Channel but the RLAN stops operating on that channel, then the channel becomes an Available
Channel.

NOTE 2: An RLAN isallowed to start transmissions on multiple (adjacent or non-adjacent) Available Channels.

d)

f)

In this case al these channels become Operating Channels.

If the master device has detected aradar signal on an Operating Channel during In-Service Monitoring, the
master device shall instruct al its associated slave devices to stop transmitting on this channel which becomes
an Unavailable Channel. [Foridevices operating on multiple (adjacent or non-adjacent) Operating Channels
simultaneously, only the Operating Channel containing the frequency on which radar was detected shall
become an Unavailable Channel.

An Unavailable Channel can become a Usable Channel again after the Non-Occupancy Period. A new
Channel Availability Check or an Off-Channel CAC isrequired to verify there is no radar operating on this
channel before it becomes an Available Channel again.

Inall cases, if radar detection has occurred, then the channel containing the frequency on which radar was
detected becomes an Unavailable Channel. (Alternatively the channel may be marked as an Unusable Channel.

Slave devices:

a)

b)

A slave device shall not transmit before receiving an appropriate enabling signal from an associated master
device.

A slave device shall stop itstransmissions on a channel whenever instructed by a master device. The dave
device shall not resume any transmissions on this channel until it has received an appropriate enabling signal
from an associated master device.

A slave device which is required to perform radar detection (see table D.2, note 2), shall stop its own
transmissions on an Operating Channel if it has detected aradar on that channel. That Operating Channel
becomes an Unavailable Channel for the slave device. It shall not resume any transmissions on this
Unavailable Channel for aperiod of time equal to the Non-Occupancy Period. A Channel Availability Check
or an Off-Channel CAC isrequired by the slave device to verify there is no radar operating on this channel
before the slave may use it again.
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4.7.2 DFS technical requirements specifications

Table 5 lists the DFS related technical requirements and their applicability for every operational mode. If the RLAN
deviceis capable of operating in more than one operational mode then every operating mode shall be assessed

Separately.

Table 5: Applicability of DFS requirements

Requirement DFS Operational mode
Master Slave without radar Slave with radar
detection detection
(see table D.2, note 2) (see table D.2, note 2)

Channel Availability Check 4 Not required v (see note 2)
Off-Channel CAC (see note 1) v Not required v (see note 2)
In-Service Monitoring v Not required v
Channel Shutdown v v v
Non-Occupancy Period v Not required 4
Uniform Spreading v Not required Not required

NOTE 1: Where implemented by the manufacturer.

NOTE 2: A slave with radar detection is not required to perform a CAC or Off-Channel CAC at initial
use of the channel but only after the slave has detected a radar signal on the Operating
Channel by In-Service Monitoring.

The radar detection requirements specified in clauses@:7:2:1 to 4i7:2:3 assume that the centre frequencies of the radar
signalsfall within the central 80 % of the Occupied Channel Bandwidth of the RLAN channel (see clause 4.3).

4.7.2.1 Channel Availability Check

47.21.1 Definition

The Channel Availability Check (CAC) is defined as a mechanism by which an RLAN device checks channels for the
presence of radar signals. This mechanism is used for identifying Available Channels.

There shall be no transmissions by the devicewithin the channel s being checked during this process.
If no radars have been detected on a channel, then that channel becomes an Available Channel.

NOTE: For devices that support multiple Nominal Channel Bandwidths, the Channel Availability Check may be
performed once using the widest Nominal Channel Bandwidth. All narrower channels within the tested
bandwidth become Available Channels providing no radar was detected.

4.7.2.1.2 Limit

The Channel Availability Check shall be performed during a continuous period in time (Channel Availability Check
Time) which shall not be less than the value defined in table D.1.

During the Channel Availability Check, the RLAN shall be capable of detecting any of the radar test signals that fall
within the ranges given by table D.4 with alevel above the Radar Detection Threshold defined in table D.2.

The minimum required detection probability is defined in table D.5.

47.2.1.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
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4722 Off-Channel CAC (Off-Channel Channel Availability Check) (optional)

47.22.1 Definition

Off-Channel CAC is defined as an optional mechanism by which an RLAN monitors channel(s), different from the
Operating Channel(s), for the presence of radar signals. The Off-Channel CAC may be used in addition to the Channel
Availability Check defined in clause@i7:2:1; for identifying Available Channels.

Off-Channel CAC is performed by a number of non-continuous checks spread over a period in time. Thistime) whichis
required to determine the presence of radar signals, is defined as the Off-Channel CAC Time.

If no radars have been detected in a channel, then that channel becomes an Available Channel.

47222 Limit

Where implemented, the Off-Channel CAC Time shall be declared by the manufacturer. However, the declared
Off-Channel CAC Time shall be within the range specified in table D.1.

During the Off-Channel CAC, the RLAN shall be capable of detecting any of the radar test signals that fall within the
ranges given by table D.4 with alevel above the Radar Detection Threshold defined in table D.2.

The minimum required detection probability is defined in table D.5.

4.7.2.2.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.3 In-Service Monitoring

4.7.2.3.1 Definition

The In-Service Monitoring is defined as the process by which an RLAN monitors each Operating Channel for the
presence of radar signals.

4.7.2.3.2 Limit
The In-Service Monitoring shall be used to monitor each Operating Channel.
The In-Service-Monitoring shall start immediately after the RLAN has started transmissions on a channel.

During the In-Service Monitoring, the RLAN shall be capable of detecting any of the radar test signals that fall within
the ranges given by table D.4 with alevel above the Radar Detection Threshold defined in table D.2.

The minimum required detection probability associated with a given radar test signal is defined intable D.5.

47.2.3.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.4 Channel Shutdown

47.24.1 Definition

The Channel Shutdown is defined as the process initiated by the RLAN device on an Operating Channel after aradar
signal has been detected during the In-Service Monitoring on that channel.

The master device shall instruct al associated slave devices to stop transmitting on this channel, which they shall do
within the Channel Move Time.

Slave devices with a Radar Interference Detection function, shall stop their own transmissions on an Operating Channel
within the Channel Move Time upon detecting aradar signal within this channel.
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The aggregate duration of all transmissions of the RLAN device on this channel during the Channel Move Time shall be
limited to the Channel Closing Transmission Time. The aggregate duration of all transmissions shall not include quiet
periodsin between transmissions.

NOTE:  For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating
channels, only the channel(s) containing the frequency on which radar was detected is subject to the
Channel Shutdown requirement. The equipment is allowed to continue transmissions on other Operating
Channels.

47242 Limit
The Channel Move Time shall not exceed the limit defined in table D. 1.
The Channel Closing Transmission Time shall not exceed the limit defined in table D.1.

4.7.2.4.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.5 Non-Occupancy Period

47.25.1 Definition

The Non-Occupancy Period is defined as the time during which the RLAN device shall not make any transmissions on
achannel after aradar signal was detected on that channel.

NOTE1: For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating
channels, only the channel (s) containing the frequency on which radar was detected is subject to theNonz
Occupancy) Period requirement. The equipment is allowed to continue transmissions on other Operating
Channels.

NOTE2: After the Non-Occupancy Period, the channel needs to be identified again as an Available Channel before
the RLAN device may start transmitting again on this channel.

4.7.2.5.2 Limit

The Non-Occupancy Period shall not be less than the value defined in table D. 1.

47.25.3 Conformance

Conformance tests for this requirement are defined in clause 5.3.8.
4.7.2.6 Uniform Spreading

4.7.2.6.1 Definition

The Uniform Spreading is a mechanism to be used by the RLAN to provide, on aggregate, a uniform loading of the
spectrum across all devices. The Uniform Spreading is limited to the channels being declared as part of the channel
plan.

NOTE: Therequired spreading may be achieved by various means. These means include network management
functions controlling large numbers of RLAN devices as well as the channel selection functionin an
individual RLAN device.
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4.7.2.6.2 Limit

Each of the declared Channel Plans (see clause 3.1) shall make use of at least 60 % of the spectrum available in the
applicable sub-band(s).

Each of the Usable Channels shall be used with approximately equal probability. RLAN equipment for which the
declared channel plan includes channels whose nominal bandwidth falls completely or partly within the band
5600 MHz to 5 650 MHz may omit these channels from the list of Usable Channels at initial power up or at initial
installation. Channels being used by other RLAN equipment may be omitted from the list of Usable Channels.

4.8 Void

4.9 Adaptivity (Channel Access Mechanism)

491 Definition

Adaptivity is an automatic channel access mechanism by which a device avoids transmissionsin a channel in the
presence of transmissions from other RLAN gystems in that channel.

NOTE: Adaptivity is not intended to be used as an alternative to DFS to detect radar transmissions, but to detect
transmissions from other RL AN @ystems operating in the band. DFS requirements are covered by
clause 4.7.

4.9.2 Requirements & limits

This requirement applies to all equipment within the scope of the present document.

The present document defines 2 types of Adaptive equipment: Frame Based Equipment and Load Based Equipment.
Whilst the mechanisms described in this clause define conditions under which the equipment may transmit,
transmissions are only allowed providing they are not prohibited by any of the DFS requirementsin clause 4.7.
4921 Frame Based Equipment

Frame Based Equipment shall comply with the following requirements:

1) Before starting transmissions on an Operating Channel, the equipment shall perform a Clear Channel
Assessment (CCA) check using "energy detect”. The equipment shall observe the Operating Channel(s) for the
duration of the CCA observation time which shall be not less than 20 ps. The CCA-observationtime-used-by
the-eguipment-shall-be-declared by the-manufacturer. The Operating Channel shall be considered occupied if
the energy level in the channel exceeds the threshold corresponding to the power level given in point & below.
If the equipment finds the Operating Channel(s) to be clear, it may transmit immediately (See point 3'below):

ETSI



Compare: Delete�

text

"23 ETSI EN 301 893 V1.7.1 (2012-06) 4.7.2.6.2"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"The Uniform Spreading is limited to the usable channels being declared as part of the channel plan. Usable channels do not include channels which are precluded by either: 1) the intended outdoor usage of the RLAN; or 2) previous detection of a radar on the channel (Unavailable Channel or Unusable Channel); or 3) national regulations; or 4) the restriction to only operate in the band 5 150 MHz to 5 250 MHz for RLAN devices without a radar detection capability."



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"Void 4.9"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "4.9.1"

[New text]: "4.8.1 Applicability The present requirement applies to all equipment within the scope of the present document. The present document defines two types of adaptive equipment: • Frame Based Equipment; ETSI"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"23 ETSI EN 301 893 V1.8.1 (2015-03) • Load Based Equipment. Whilst the mechanisms described in this clause define conditions under which the equipment may transmit, transmissions are only allowed providing they are not prohibited by any of the DFS requirements in clause 4.7. 4.8.2"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "systems"

[New text]: "devices"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " systems"

[New text]: " devices"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "4.9.2"

[New text]: "4.8.3"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "&"

[New text]: "and"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "This requirement applies to all equipment within the scope of the present document. The present document defines 2 types of Adaptive equipment: Frame Based Equipment and Load Based Equipment. Whilst the mechanisms described in this clause define conditions under which the equipment may transmit, transmissions are only allowed providing they are not prohibited by any of the DFS requirements in clause 4.7. 4.9.2.1"

[New text]: "4.8.3.1"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"The CCA observation time used by the equipment shall be declared by the manufacturer."



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 5"

[New text]: " 5)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " immediately (see point 3 below). ETSI"

[New text]: "immediately. See figure 2 below."
The following text attributes were changed: 
   fill color, size





2)

24 ETSHEN 301 893 V1.7.1 (2012-06)
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Figure-2--Example-of-timing-for Frame Based-Equipment

If the equipment finds an Operating Channel occupied, it shall not transmit on that channel during the next
Fixed Frame Period.

NOTE1: Theequipment is alowed to continue Short Control Signalling Transmissions on this channel providing it

complies with the requirements in clause 4:9:2:3:

NOTE2> For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) Operating

3)

4)

Channels, the equipment is allowed to continue transmissions on other Operating Channels providing the
CCA check did not detect any signals on those channels.

Thetotal time during which an equipment has transmissions on a given channel without re-evaluating the
availability of that channel, is defined as the Channel Occupancy Time.

The Channel Occupancy Time shall bein the range 1 msto 10 ms and the minimum Idle Period shall be at
least 5 % of the Channel Occupancy Time used by the equipment for the current Fixed Frame Period. Towards
the end of the Idle Period, the equipment shall perform anew CCA as described in point @ above.

The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and
immediately (seeinote3) proceed with the transmission of management and control frames (e.g. ACK and
Block ACK frames). A consecutive sequence of such transmissions by the equipment, without it performing a
new CCA, shall not exceed the Maximum Channel Occupancy Time as defined in point @ above.

NOTES3? For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of the

5)

4.9.2.2

individual devices are allowed to take place in a sequence.

The energy detection threshold for the CCA shall be proportional to the maximum transmit power (Py) of the
transmitter:for-a23 dBm e.i.r.p. transmitter the CCA threshold level (TL) shall'beegualor lower than

=73 dBm/MH2 at the input to thereceiver (assuming a 0 dBi receivef@ntenna)s For other transmit power levels,
the CCA threshold level TIb shall be(calculated using the formular TIE'==73 dBm/MHZz +23= Py (assuming a
0 dBi receive antenna and Py, specified in dBmEitrp:):

Load Based Equipment

Load based Equipment may implement an LBT based spectrum sharing mechanism based on the Clear Channel
Assessment (CCA) mode using "energy detect”, as described in | EEE802:21™=2007[9]; clauses 9and 17, in

| EEE 802:11n™=2009[10]; clauses 9, @2 and 20 providing they) comply with the conformance requirements referred to
in clause@:9:3/(seenote’l):

NOTE L Itisintendedasotoalow amechanismibased on the Clear Channel Assessment (CCA) imode using

"energy detect” asdescribed in(IEEE 802.11ac™ [i.2], clauses 8, 9, 10 and 22, when thi s becomes
available.
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Load Based Equipment not using any of the mechanisms referenced above shall comply with the following minimum
set of requirements:

1) Beforeatransmission or aburst of transmissions on an Operating Channel, the equipment shall perform a
Clear Channel Assessment (CCA) check using "energy detect". The equipment shall observe the Operating
Channel(s) for the duration of the CCA observation time which shall be not less than 20 ps. The CCA
observation time used by the equipment shall be declared by the manufacturer. The Operating Channel shall
be considered occupied if the energy level in the channel exceeds the threshold corresponding to the power
level givenin point® below. If the equipment finds the channel to be clear, it may transmit immediately
(see point @ below).

2)  If the equipment finds an Operating Channel occupied, it shall not transmit in that channel. The equipment
shall perform an Extended CCA check in which the Operating Channel is observed for the duration of a
random factor N multiplied by the CCA observation time. N defines the number of €lear idle slots resulting in
atotal Idle Period that ineed to be observed before initiation of the transmission. The value of N shall be
randomly selected in the range(@iig) every time an Extended CCA isrequired and the value stored in a counter.
Thevalue of g is selected by the manufacturer in the range@32) This selected value shall be declared by the
manufacturer (see clause 5.3.1 g)). The counter is decremented every time a CCA dot is considered to be
"unoccupied"”. When the counter reaches zero, the equipment may transmit.

NOTE2: The equipment is allowed to continue Short Control Signalling Transmissions on this channel providing it
complies with the requirements in clause 4:9:2:3:

NOTE: For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating
channels, the equipment is allowed to continue transmissions on other Operating Channels providing the
CCA check did not detect any signals on those channels.

3) Thetotal time that an equipment makes use of an Operating Channel is the Maximum Channel Occupancy
Time which shall be less than(28/32)) x g ms, with g as defined in point 2 above, after which the device shall
perform the Extended CCA described in point 2 above.

4)  The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and
immediately (see note@)) proceed with the transmission of management and control frames (e.g. ACK and
Block ACK frames). A consecutive sequence of transmissions by the equipment, without it performing a new
CCA, shall not exceed the Maximum Channel Occupancy Time as defined in point @ above.

NOTE@ For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of the
individual devices are allowed to take place in ageguence

5) The energy detection threshold for the CCA shall be proportional to the maximum transmit power (Py) of the
transmitter:for-a23 dBm e.i.r.p. transmitter the CCA threshold level (TL) shall'beequal or lower than -
73dBmM/MHZ at the input to thereceiver (assuming a O dBi receive@ntenna)s For other transmit power (evels;
the CCA threshold level LD shall be(calculated using the formulas TIE==73dBm/MHz + 23 = Py (assuming a
0 dBi receive antenna and Py specified in dBm Elitrpl):

49.2.3 Short Control Signalling Transmissions

49.2.3.1 Definition

Short Control Signalling Transmissions are transmissions used by Adaptive equipment to send management and control
frames (e.g. ACK/NACK signals) without sensing the channel for the presence of other signals.

NOTE: (Adaptive equipment (may ormay not have Short Control Signalling Transmissions.

4.9.2.3.2 Limits

If implemented, Short Control Signalling Transmissions of Adaptive equipment shall have a maximum duty cycle of
5 % within an observation period of 50 ms.

49.3 Conformance

The conformance tests for this requirement are defined in clause 5.3.9.
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410 User Access Restrictions

471002 Definition

User Access Restrictions arefrestraints i mplemented in the RLAN to restrict accessfor the user to€ertain hardware
and/or software settings of the(@guipment:

471012 Requirement

DESicontrals (hardwareen software) related to fadardetection shall not be accessible to the user so that the DFS
reguirementsdescribed inclauses 4.7.2.1 10 4.7.2.6 can neither be disabled nor atered.

5 Testing for compliance with technical requirements

5.1 Conditions for testing

51.1 Normal and extreme test conditions

Unless otherwise stated in the test procedures for essential radio test suites (see clause 5.3), the tests defined in the
present document shall be carried out at representative points within the boundary limits of the declared operational
environmental profile (see clause 5.3.1 m)).

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the declared operational environmental profile) to
give confidence of compliance for the affected technical requirements.

5.1.2  Test sequences and traffic load

5.1.2.1 General test transmission sequences

Except for the DFS tests or if mentioned otherwise, al the tests in the present document shall be performed by using a
test transmission sequence that shall consist of regularly transmitted packets with an interval of e.g. 2ms: The test
transmissions shall be fixed in length in a sequence and shall exceed the transmitter minimum activity ratio of 10 %.
The minimum-duration-of-the sequence-shall-be-adequate for-the test-purposes:

The general structure of the test transmission sequence is shown in figure 3.

2 ms L 2 ms

i »
€« ]

X

0,2 ms

uur
Data Packets

t

r \ rr \ >
7/ \ / 7/ \ ) 7/

Figure 3: General structure of the test transmission sequences
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5.1.2.2

The DFS tests related to the Off-Channel CAC Check (clause5:3:8:2:2:3) and the In-Service Monitoring
(clause5:318:1211:4) shall be performed by using a test transmission sequence on the Operating Channel that shall
consist of packet transmissions that together exceed the transmitter minimum activity ratio of 30 % measured over an
interval of 100 ms. The-duration-of the sequence-shall-be-adequate for the DFStest-purposes:

Test transmission sequences for DFS tests

There shall be no transmissions on channels being checked during a Channel Availability Check or during an
Off Channel CAC check.

5.1.3

Unless otherwise stated in the test procedures for essential radio test suites (see clause 5.3), the channels to be used for

Test channels

testing shall be as given in table 6.

NOTE: When testing devices that support simultaneous transmissions in adjacent or non-adjacent channels, DFS
testing does not need to be performed simultaneoudly in these different channels.
Table 6: Test channels
Test channels
Test Clause Higher sub-band
Lower sub-band (5 150 MHz to 5 350 MHz) 5 470 MHz to 5 725 MHz
5 150 MHz to 5 250 MHz | 5 250 MHz to 5 350 MHz

Centre frequencies 5.3.2 C7 (see note 1) C8 (see note 1)

Occupied Channel

Bandwidth 533 7 c8

Power, power density 5.3.4 [ | c2 C3,C4

Transmitter unwanted

emissions outside the 5.35 C7 (see note 1) C8 (see note 1)

5 GHz RLAN bands

Transmitter unwanted

emissions within the 5.3.6 C1 Cc2 C3,C4

5 GHz RLAN bands

Receiver spurious

emissions 5.3.7 C7 (see note 1) C8 (see note 1)

'(I'_I[gr(ljs)mlt Power Control 5.34 n.a. (see note 2) C2 (see note 1) C3, C4 (see note 1)

Dynamic Frequency

Selection (DFS) 5.3.8 n.a. (see note 2) C5 C6 (see note 3)

Adaptivity 5.3.9 Cc7 Cc8

C1, C3: The lowest declared channel for every declared nominal channel bandwidth within this band.

C2, C4: The highest declared channel for every declared nominal channel bandwidth within this band.

C5, C6:  One channel out of the declared channels for this frequency range. If more than one nominal channel bandwidth
has been declared for this sub-band, testing shall be performed using the lowest and highest nominal channel
bandwidth.

C7,C8: One channel out of the declared channels for this sub-band. For Occupied Channel Bandwidth, testing shall be

repeated for every declared nominal channel bandwidth within this sub-band. For Adaptivity, testing shall be
performed using the highest nominal channel bandwidth.

NOTE 1: In case of more than @ channel plan has been declared, testing of these specific requirements need only be
performed using one of the declared channel plans.
NOTE 2: Testing is not required for nominal channel bandwidths that fall completely within the frequency range 5 150 MHz to

5 250 MHz.

NOTE 3: Where the declared channel plan includes channels whose nominal channel bandwidth falls completely or partly
within the 5 600 MHz to 5 650 MHz band, the tests for the Channel Availability Check (and where implemented, for
the Off-Channel CAC) shall be performed on one of these channels in addition to a channel within the band
5 470 MHz to 5 600 MHz or 5 650 MHz to 5 725 (MHz'band:
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514 Antennas

514.1 Integrated and dedicated antennas

The equipment can have either integral antennas or dedicated antennas. Dedicated antennas, further referred to as
dedicated external antennas, are antennas that are physically external to the equipment and are assessed in combination
with the equipment against the requirements in the present document.

NOTE: It should be noted that assessment does not necessarily lead to testing.

An antenna assembly referred to in the present document is understood as the combination of the antenna (integral or
dedicated), its coaxial cable and if applicable, its antenna connector and associated switching components. The gain of
an antenna assembly (&) in dBi, does not include the additional gain that may result out of beamforming.

Smart antenna systems may use beamforming techniques which may result in additional (antenna) gain. This
beamforming gain((Y)is specified in dB. Beamforming gain does not include the gain of the antenna assembly (G):

Although the measurement methods in the present document allow conducted measurements to be performed, it should
be noted that the equipment together with al its intended antenna assemblies shall comply with the applicable technical
requirements defined in the present document.

5.1.4.2 Transmit operating modes

51421 Operating mode 1 (single antenna)

The equipment uses only one antenna when operating in this mode.

The following types of equipment and/or operating modes are examples covered by this category:
. Equipment with only one antenna.

0 Equipment with two diversity antennas but at any moment in time only one antennais used.

. Smart antenna system with two or more antennas, but operating in a mode where only one antennais used.

5.1.4.2.2 Operating mode 2 (multiple antennas, no beamforming)

The equipment that can operate in this mode contains a smart antenna system using two or more transmit chains
simultaneously but without beamforming.

5.1.4.2.3 Operating mode 3 (multiple antennas, with beamforming)

The equipment that can operate in this mode contains a smart antenna system using two or more transmit chains
simultaneously with beamforming.

In addition to the antenna assembly gain{(G)j the beamforming gain{(Y)) may have to be taken into account when
performing the measurements described in the present document.

5.1.5 Presentation of equipment

5.15.1 Testing of host connected equipment and plug-in radio devices

For combined equipment and for radio parts for which connection to or integration with host equipment is required to
offer functionality to the radio, different alternative test approaches are permitted. Where more than one such
combination isintended, testing shall not be repeated for combinations of the radio part and various host equipment
where the latter are substantially similar.

Where more than one such combination is intended and the combinations are not substantially similar, one combination
shall be tested against all requirements of the present document and all other combinations shall be tested separately for
radiated spurious emissions only.
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5.1.5.1.1 The use of a host or test jig for testing plug-in radio devices

Where the radio part is a plug-in radio device which isintended to be used within avariety of combinations, a suitable
test configuration consisting of either atest jig or atypical host equipment shall be used. This shall be representative for
the range of combinationsin which the device may be used. The test jig shall alow the radio equipment part to be
powered and stimulated asif connected to or inserted into host or combined equipment. Measurements shall be made to
al requirements of the present document.

5.1.5.1.2 Testing of combinations

5.1.5.1.21 Alternative A: General approach for combinations

Combined equipment or a combination of a plug-in radio device and a specific type of host equipment may be used for
testing according to the full requirements of the present document.

5.1.5.1.2.2 Alternative B: For host equipment with a plug-in radio device

A combination of a plug-in radio device and a specific type of host equipment may be used for testing according to the
full requirements of the present document.

For radiated spurious emission tests the most appropriate standard shall be applied to the host equipment. The plug-in
radio device shall meet the radiated spurious emissions regquirements as described in the present document.

5.1.5.1.2.3 Alternative C: For combined equipment with a plug-in radio device
Combined equipment may be used for testing according to the full requirements of the present document.

For radiated spurious emissions the requirements of the most appropriate harmonized EM C standard shall be applied to
the non-radio equipment. The plug-in radio device shall meet the radiated spurious emissions requirements as described
in the present document.

In the case where the plug-in radio device is totally integrated and cannot operate independently, radiated spurious
emissions for the combination shall be tested using the most appropriate harmonized standard with the radio part in
receive and/or standby mode. If the frequency range is less than the one defined in the present document, additional
measurements according to the requirementsin the present document shall be performed to cover the remaining parts of
the frequency range. With the radio in transmit mode, the radiated spurious emissions requirements of the present
document shall be applied.

5.1.5.1.24 Alternative D: For equipment with multiple radios

Multi-radio equipment, where at least one of the radio partsis within the scope of the present document, may be used
for testing according to the full requirements of the present document. Additional requirements and limits for multi-
radio equipment are set out in the relevant harmonized radio product standards applicable to the other radio parts.

When measuring spurious emissions in the receive and/or standby mode, it is essential that none of the transmitters
within the combined egquipment are transmitting.

5.151.2.41 The spurious emissions from each radio can be identified

Where the spurious emissions from each radio can be identified, then the spurious emissions from each radio are
assessed to the relevant harmonized radio standard.

5.1.5.1.2.4.2 The spurious emissions from each radio cannot be identified

Where the spurious emissions from each radio cannot be identified, then the combined equipment is assessed to the
spurious emission requirements contained in al of the relevant harmonized radio standards applicable to the radios
contained within the combined product.

Where the applicable harmonized radio standards contain different limits and measuring conditions, then the combined
product is assessed to the harmonized radio standard that specifies the least stringent limits for the common part of the
frequency measurement ranges. To assess the remaining parts of the frequency measurement ranges the limits from the
relevant harmonized radio standard should be used.
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5.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

e  Themeasured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document.

. The value of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.

e  Therecorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the
figuresintable 7.

e  Theshared risk approach shall be applied for the interpreting of all measurement results.

For the test methods to determine RF power levels, according to the present document, the measurement uncertainty
figures shall be calculated in accordance with TR 100 028-1 [2] and TR 100 028-2 [3] and shall correspond to an
expansion factor (coverage factor) k = 1,96 or k = 2 (which provide confidence levels of respectively 95 % and 95,45 %
in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).

Table 7 isbased on such expansion factors.

Table 7: Maximum measurement uncertainty

Parameter Uncertainty
RF frequency +1 x 10°
RF power conducted +1,5 dB
RF power radiated +6 dB
Spurious emissions, conducted +3 dB
Spurious emissions, radiated +6 dB
Humidity +5 %
Temperature +1°C
Time +10 %
5.3 Essential radio test suites

53.1 Product information

The following information shall be stated by the manufacturer? The form included inAnnex F can be used for this
purpose. Thisinformation isrequired in order to carry out the test suites and/or to declare compliance to technical
requirements (e.g. technical requirements for which no conformance test isincluded in the present document):

a) The channel plan(s), being the centre frequencies and associated Nominal Channel Bandwidth(s).

b) If the equipment can support simultaneous transmissionsin one or more channels, the following shall be
provided:

- the number of channels used for these simultaneous transmissions;
- whether or not these channels are adjacent or non-adjacent;
- whether or not these channels are in different sub-bands.

c¢) Thedifferent transmit operating modes in which the equipment can operate (see clause 5.1.4.2).
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d) For each of the modes declared under c) the following shall be provided:
- the number of transmit chains;
- if more than one transmit chain is active, whether the power is distributed equally or not;
- the number of receive chains;

- whether or not antenna beamforming isimplemented, and if so the maximum beamforming gain((Y}) for
this transmit operating mode.

€)  Whether or not the device has a TPC feature containing one or more TPC ranges.

NOTE1: The equipment can have more than one TPC range to accommodate different antennas and/or the
different applicable power limits.

f) . For deviceswith a TPC feature, for each TPC range:

- The lowest and highest transmitter output power level (or lowest and highest e.i.r.p level in case of
integrated antenna equipment). If the equipment supports simultaneous transmissions in both sub-bands,
the lowest and highest transmitter output power or e.i.r.p. level for each of the sub-bands.

NOTE2: In case of smart antenna systems with different transmit operating modes (see clause 5.1.4.2) the
transmitter power levels may differ depending on the transmitter operating mode.

L] The intended antenna assembly(ies), their corresponding gain(s) (G); the resulting e.i.r.p. values
(taking also into account the beamforming gain((Y)if applicable) and the corresponding DFS
threshold level(s).

L] The applicable operating frequency range(s).
g) For devices operating in a mode without a TPC feature:

- The maximum transmitter output power level (or maximum e.i.r.p. level in case of integrated antenna
equipment). If the equipment supports simultaneous transmissions in both sub-bands, the maximum
transmitter output power or e.i.r.p. level for each of the sub-bands.

NOTE3: In case of smart antenna systems with different transmitter operating modes (see clause 5.1.4.2) the
transmitter output power levels may differ depending on the operating mode.

»  (Theintended antenna assembly(ies), their corresponding gain(s) (G); the resulting e.i.r.p. values
(taking also into account the beamforming gain((Y))if applicable) and the corresponding DFS
threshold level(s).

L] The applicable operating frequency range(s).

NOTE-4-—The manufacturer-may-decide to-declare that-his-equipment-can-operate with-and-witheut-a FPC-featurein
which-case-he-may-provide detail s inresponse to-beth-clause f)-and-g)-

h)y  With{regard to DFS, the DFS operational modes in which the equipment can operate (master, slave with radar
detection, slave without radar detection).

i)  With{regard to[DES)to confirm that the(DEScontrols(hardwareor software) related to radar'detection'have
been made inaccessible to the user (see clause 4.10).

j)  With{regard to DFS, to confirm if the equipment has implemented the Off-Channel CAC function as givenin
clause@:i7:2:2) If an Off-Channel CAC function isimplemented, the manufacturer shall specify the
Off-Channel CAC Time required to determine the presence of aradar on a given channel. The Off-Channel
CAC Time for channels whose nominal bandwidth falls partly or completely within the band 5 600 MHz to
5 650 MHz (equivalent to the 10 minutes CAC) may be different than for other channels (equivalent to the
60 s CAC) in which case both values shall be specified.

k)  Whether or not the device can operate in ad-hoc mode, and if so, the operating frequency range when
operating in ad-hoc mode.

[)  The operating frequency range(s) of the equipment.
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m) The normal and the extreme operating conditions (e.g. voltage and temperature) that apply to the equipment.
n)  The test sequence/test software used by the UUT.
0) Type of Equipment, for example: stand-alone equipment, plug-in radio device, combined equipment, etc.

p)  The medium access protocol implemented by the UUT and whether or not an adaptive mechanismis
implemented.

g) The CCA timeimplemented by the equipment. For Load Based [Equipment; the valuefg’ referred to in
clause4.9:2:2 point 2

5.3.2 Carrier frequencies

5.3.2.1 Test conditions
These measurements shall be performed under both normal and extreme test conditions (see clause 5.1.1).
The channels on which the conformance requirementsin clause 4.2 shall be verified are defined in clause 5.1.3.

The UUT shall be configured to operate at anorma RF Output Power level. In addition, the UUT shall be configured to
operate on a single channel.

For aUUT with antenna connector(s) and using dedicated external antenna(s), or for aUUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) the measurements
shall be performed on only one of the active transmit chains.

For aUUT with integral antenna(s) and without a temporary antenna connector(s), radiated measurements shall be used.

5.3.2.2 Test methods
5.3.2.2.1 Conducted measurement
5.3.2.21.1 Equipment operating without modulation

This test method requires that the UUT can be operated in an unmodulated test mode.

The UUT shall be connected to a frequency counter and operated in an unmodulated mode. The result shall be recorded.

5.3.2.2.1.2 Equipment operating with modulation

This method is an alternative to the above method in case the UUT cannot be operated in an un-modulated mode.
The UUT shall be connected to spectrum analyser.

The settings of the spectrum-analyser-shall-be-adjusted to-optimize the instruments frequency-accuracy-

Max Hold shall be selected and the centre frequency adjusted to that of the UUT.

The peak value of the power envelope shall be measured and noted. The span shall be reduced and the marker moved in
apositive frequency increment until the upper, (relative to the centre frequency), -10 dBc point is reached. This value
shall be noted as f1.

The marker shall then be moved in a negative frequency increment until the lower, (relative to the centre frequency),
-10 dBc point isreached. This value shall be noted as 2.

The centre frequency is calculated as (f1 + f2) / 2.
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5.3.2.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser of sufficient accuracy attached to the test
antenna (see clause 5.2).

The test procedure is as described under clause 5.3.2.2.1.

5.3.3 Occupied Channel Bandwidth

5.33.1 Test conditions

The conformance requirements in clause 4.3 shall be verified only under normal operating conditions, and on those
channels and channel bandwidths defined in clause 5.1.3.

The measurements shall be performed using normal operation of the equipment with the test signal applied
(seeclause5.1.2.1).

The UUT shall be configured to operate at a typical RF power output level:

When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one
signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal Channel Bandwidth where "n"
isthe number of adjacent channels. When equipment has simultaneous transmissions in non-adjacent channels, each
power envelope shall be considered separately.

For aUUT with antenna connector(s) and using dedicated external antenna(s), or for aUUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) measurements
need only to be performed on one of the active transmit chains (antenna outputs).

For aUUT with integral antenna(s) and without a temporary antenna connector(s), radiated measurements shall be used.
5.3.3.2 Test method

5.3.3.21 Conducted measurement
The measurement procedure shall be as follows:
Step 1:
. Connect the UUT to the spectrum analyser and use the following settings:
- Centre Frequency: The centre frequency of the channel under test

- Resolution Bandwidth: 100 kHz

- Video Bandwidth: 300 kHz

- Frequency Span: 2 x Nominal Bandwidth (e.g. 40 MHz for a20 MHz channel)
- Detector Mode: Peak

- Trace Mode: Max Hold

Step 2:
e  Whenthetrace isicomplete, capture the trace, for example using the "View" option on the spectrum analyser.
o Find the peak value of the trace and place the analyser marker on this peak.

Step 3:

. Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied Channel Bandwidth of the
UUT. This value shall be recorded.
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The measurement described insteps 1 to 3 above shall be repeated in case of simultaneous transmissionsin
non-adjacent channels.

5.3.3.2.2 Radiated measurement
The test set up as described in annex B and the applicable measurement procedures described in annex C shall be used.

The test procedure is as described under clause 5.3.3.2.1.

5.34 RF output power, Transmit Power Control (TPC) and power density

5341 Test conditions

The conformance requirements in clause 4.4 shall be verified on those channels and channel bandwidths defined in
clause 5.1.3.

The measurements described in the present clause may need to be repeated to cover:

. each of the TPC ranges (or transmitter output power levels for equipment without TPC) and corresponding
antenna assemblies declared by the manufacturer (seeclauses 5.3.1 €), f) and g));

. each of the transmit operating modes declared by the manufacturer (see clauses 5.1.4.2 and (5:3:1:¢)):

The measurements shall be performed with test signal specified in clause 5.1.2.1 applied. Alternatively, the equipment
may also be configured in a continuous transmit mode or with a constant duty cycle (e.g. frame based systems) which is
at least 10 %.

NOTE: Specia-test-funetions-may-be-needed-inthe UUT-to-make thistest-pessible.

For aUUT with antenna connector(s) and using dedicated external antenna(s), or for aUUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used in conjunction with the stated
antenna assembly gain(s).

Forauum with integral @ntenna(s) and without atemporary antenna connector(s); radiated measurementsshallibetsed:

5.34.2 Test method
5.3.4.2.1 Conducted measurement
5.34.21.1 RF output power at the highest power - Py

These measurements shall be performed under both normal and extreme test conditions (see clause 5.1.1).
The UUT shall be configured to operate at:
e thehighest stated transmitter output power level of the TPC range; or

e  the maximum stated transmitter output power level in case the equipment has no TPC feature.

534.21.1.1 Option 1: For equipment with continuous transmission capability or for equipment
operating (or with the capability to operate) with a constant duty cycle (e.g. Frame
Based equipment)

This option is for equipment that operates only in one sub-band or that is capable for operation in@ sub-bands
simultaneously but, for the purpose of the testing, the equipment can be configured to:

. operate in a continuous transmit mode or with a constant duty cycle (x), and

. operate only in one sub-band.
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Step 1:
For equipment configured into a continuous transmit mode (x = 1), proceed immediately with step 2.

. The output power of the transmitter shall be coupled to a matched diode detector or equivalent thereof. The
output of the diode detector shall be connected to the vertical channel of an oscilloscope.

e  The combination of the diode detector and the oscilloscope shall be capable of faithfully reproducing the duty
cycle of the transmitter output signal.

. The observed duty cycle of the transmitter (Tx on/ (Tx on + Tx off)) shall be noted asx (0 <x < 1), and
recorded in the test report.

Step 2:

e  TheRF output power shall be determined using a wideband RF power meter with a thermocouple detector or
an equivalent thereof and with an integration period that exceeds the repetition period of the transmitter by a
factor 5 or more. The observed value shall be noted astA™ (in dBm).

. In case of conducted measurements on smart antenna systems operating in a mode with multiple transmit
chains active simultaneoudly, the output power of each transmit chain shall be measured separately to calculate
the total power (value®A™in dBm) for the UUT.

Step 3:

. The RF output power at the highest power level P (e.i.r.p.) shall be calculated from the above measured

power output A (in dBm), the observed duty cycle x, the stated antenna gain®G™ in dBi and if applicable the
beamforming gain®¥™ in dB, according to the formula below. This value shall be recorded in the test report.
If more than one antenna assembly is intended for this power setting or TPC range, the gain of the antenna
assembly with the highest gain shall be used.

Py=A+G+Y + 10 log(@/x) (dBm).

. Thisvalue Py shall be compared to the applicable limit contained in table 1 of clause 4.4.2.
5342112 Option 2: For equipment without continuous transmission capability and operating
(or with the capability to operate) in only one sub-band
This option is for equipment that is either:
. equipment capable of operation in both sub-bands, but not simultaneously; or

. equipment capable of operation in both sub-bands simultaneously but which, for the purpose of the testing, can
be configured to transmit only in one sub-band.

Equipment having simultaneous transmissions in both sub-bands and which cannot be configured to transmit only in
one sub-band, shall be tested using@ption 3 given in clause 5:314:21101:3:

The test procedure shall be as follows:
Step 1:

. Sample the transmit signal from the device using afast power sensor suitable for 6 GHz. Save the raw
samples. The samplesmust represent the RM S power of the signal.

. Settings:
- Sample speed: 1 MS/sor faster.
- M easurement duration: Sufficient to capture/multiple transmitter Bursts) (see clause 5.1.2.1).
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Step 2:
o For conducted measurements on devices with multiple transmit chains:
- Sample all transmit (ports'simultaneously:

- Sum the power of al (portsifon each individual Sample and save them. Use these summed samplesin@ll
following steps.

Step 3:

. Find the start and stop times of each burst in the stored measurement samples.

NOTE: The start and stop times are defined as the =20-dBe¢ points of the RMSburst'power:
Step 4:

. Between the start and stop times of each individual burst cal culate the RM S (mean) power over the burst
(Pburst)s The highest of all Pburst valuesis the value®A®™ in dBm.

Step 5:

e  TheRF output power (e.i.r.p) at the highest power level (!Pg shall be calculated from the above measured

power output #A™ (in dBm), the stated antenna assembly gain®G® in dBi and if applicable the beamforming
gain®¥™ in dB, according to the formula below. If more than one antenna assembly is intended for this power
setting, the gain of the antenna assembly with the highest gain shall be used:

Ph=A+G+Y (dBm).
e  Thisvalue Py shall be compared to the applicable limit contained in table 1 of clause 4.4.2 and shall be
recorded in the report.

534.21.1.3 Option 3: For equipment without continuous transmission capability and having
simultaneous transmissions in both sub-bands

This option is for equipment having simultaneous transmissions in both sub-bands but which cannot be configured to
transmit only in one sub-band.

This procedure first measures the peak power in each sub-band separately, then measures the Peak to Mean Power ratio
for the overall transmission and uses this to calculate the RF Output Power (e.i.r.p.) in each sub-band separately using
the measured values for peak power.

The test procedure shall be as follows:
Step 1: M easuring the Total Peak Power within the lower sub-band.

. Connect the UUT to the spectrum analyser and use the following settings:

- Start Frequency: 5100 MHz
- Stop Frequency: 5400 MHz
- RBW: 1 MHz

- VBW: 3 MHz

- Detector Mode: Peak

- Trace Mode: Max Hold
- Sweep Time: Auto
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. Whenthe trace is-complete,-use the " Channel-Power"function-to-measure the total-peak-power-of the
transmissions withinthe band-5-150-MHz to-5-350-MHz

NOTE1: Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the
power envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel
power function to avalue which is still slightly above the Nominal Channel Bandwidth (e.g. +10 %) to
avoid the noise floor influencing the measurement resullt.

. For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 150 MHz to 5 350 MHz.

Step 2: M easuring the Total Peak Power within the upper sub-band.
e  Change the Start Frequency to 5 420 MHz and the Stop Frequency to 5 775 MHz.

e  Whenthetraceiscompleteuse the“Channel-Power"-functionto-measure the total-peak-power-of all
transmissions with the band 5470-MHz to 5725 MHz

NOTE2: Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the
power envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel
power function to avalue which is still slightly above the Nominal Channel Bandwidth (e.g. +10 %) to
avoid the noise floor influencing the measurement result.

. For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 470 MHz to 5 725 MHz.

Step 3: Calculating the Total Peak Power .

. Calculate the total peak power by adding the measured value for the band 5 150 MHz to 5 350 MHz in step 1
to the value measured for the band 5 470 MHz to 5 725 MHz in step 2.

NOTE3: Modern spectrum analysers may be able to measure the peak power in both sub-bandsin one
measurement in which case step 1 and step 2 can be combined.

Step 4: Measuring Total M ean Output Power .

. Sample the transmit signal from the device using afast power sensor suitable for 6 GHz. Save the raw
samples. The samplesmust represent the RM S power of the signal.

. Settings:

- Sample speed: 1 MS/sor faster.

- Measurement duration: Sufficient to capturemultiple transmitter Bursts) (see clause 5.1.2.1).
J For conducted measurements on devices with multiple transmit chains:

- Sample al transmit (portssimultaneously:

- Sum the power of al pertsfon each individual Sample and save them. Use these summed samplesin all
following steps.

. Find the start and stop times of each burst in the stored measurement samples.
NOTE4: The start and stop times are defined as the =20-dBc points of the[RMSIburst power:

. Between the start and stop times of each individual burst cal culate the RM S (mean) power over the burst
(Pburst)) The highest of all Pburst valuesis the Total Mean Output Power and this value will be used for
further calculations.

Step 5: Calculating the Peak to M ean Power Ratio.

. Using the value for Total Peak Power calculated in step 3 and the highest value for Total Mean Output Power
measured in step 4, calculate the Peak to Average Power ratio in dB.
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Step 6: Calculating the RF Output Power (e.i.r.p.) for each sub-band.

. The RF output power (€iiir:p) at the highest power level ("Pg™ shall be calculated for each of the sub-bands

from the Peak to Mean Power Ratio obtained in step 5 and the measured values for Peak Power in each of the
sub-bands (see step 1 and step 2). These values (values®A™ in dBm) will be used for maximum e.i.r.p.
calculations.

- Add the (stated) antenna assembly gain®@G" in dBi of the individual antenna element.
- If applicable, add the additional beamforming gain ¥ in dB.

- If more than one antenna assembly isintended for this power setting, the maximum overall antenna gain
(Gor G+Y) shal be used:

Ll For each sub-band, Py (e.i.r.p.) shall be calculated using the formula below.
Pi=A+G+Y

e  Thesevaluesfor Py shall be compared to the applicable limits contained in table 1 of clause 4.4.2 and shall be
recorded in the report.

5.3.4.2.1.2 RF output power at the lowest power level of the TPC range - P,
Thistest isonly required for equipment with a TPC feature.
These measurements shall be performed under both normal and extreme test conditions (see clause 5.1.1).

The UUT shall be configured to operate at the lowest stated transmitter output power level of the TPC range.

5.34.2.1.21 Option 1: For equipment with continuous transmission capability or for equipment
operating (or with the capability to operate) with a constant duty cycle (e.g. Frame
Based equipment)

This option is for equipment that operates only in one sub-band or that is capable for operation in@ sub-bands
simultaneously but, for the purpose of the testing, the equipment can be configured to:

. operate in a continuous transmit mode or with a constant duty cycle (x); and
. operate only in one sub-band.
Steps 1 and 2:
. See@teps 1 and 2 in clause 5i3 42110101
NOTE? The duty cycle measurement donein step 1 of clause6i3i4:2:1:10 may not need to be repeated.
Step 3:

. The RF output power at the lowest power level P (e.i.r.p.) shall be calculated from the above measured power

output A (in dBm), the observed duty cycle X, the stated antenna gain®G® in dBi and if applicable the
beamforming gain®¥™ in dB, according to the formula below. This value shall be recorded in the test report. If
more than one antenna assembly isintended for this power setting or TPC range, the gain of the antenna
assembly with the highest gain shall be used.

PL=A+G+Y + 10 log(2/x) (dBm).

. Thisvalue P, shall be compared to the applicable limit contained in table 2 of clause 4.4.2.
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5.34.2.1.22 Option 2: For equipment without continuous transmission capability and operating (or
with the capability to operate) in only one sub-band
This option is for equipment that is either:
. equipment capable of operation in both sub-bands, but not simultaneously; or

. equipment capable of operation in both sub-bands simultaneously but which, for the purpose of the testing, can
be configured to transmit only in one sub-band.

Equipment having simultaneous transmissions in both sub-bands and which cannot be configured to transmit only in
one sub-band, shall be tested using©ption 3 given in clause 5:314:2:11:2:3:

The test procedure shall be as follows:
Steps 1 to 4:

. See@teps 1 to 4 in clause6:34:2:112:!
Step 5:

. The RF output power (e.i.r.p.) at the lowest power level (*P™ shall be calculated from the above measured

power output #A™ (in dBm), the stated antenna assembly gain®G® in dBi and if applicable the beamforming
gain®¥™in dB, according to the formula below. This value shall be recorded in the test report. If more than
one antenna assembly is intended for this TPC range, the gain of the antenna assembly with the highest gain
shall be used:

P.=A+G+Y (dBm).

. Thisvalue P, shall be compared to the applicable limit contained in table 2 of clause@:4:2:
5.3.4.21.23 Option 3: For equipment without continuous transmission capability and having
simultaneous transmissions in both sub-bands

This option is for equipment having simultaneous transmissions in both sub-bands but which cannot be configured to
transmit only in one sub-band.

This procedure first measures the peak power in each sub-band separately, then measures the Peak to Mean Power ratio
for the overall transmission and uses this to calculate the RF Output Power (e.i.r.p.) in each sub-band separately using
the measured values for peak power.

The test procedure shall be as follows:
Step 1. M easuring the Total Peak Power within the lower sub-band.

e  Connect the UUT to the spectrum analyser and use the following settings:

- Start Frequency: 5100 MHz
- Stop Frequency: 5400 MHz
- RBW: 1 MHz

- VBW: 3 MHz

- Detector Mode: Peak

- Trace Mode: Max Hold
- Sweep Time: Auto
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. Whenthe trace is-complete,-use the* Channel-Power"-funetionto-measure the total-peak-power-of al
transmissions withthe band 5150 MHz to 5-350-MHz

NOTE1: Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the
power envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel
power function to avalue which is still slightly above the Nominal Channel Bandwidth (e.g. 10 %) to
avoid the noise floor influencing the measurement resullt.

. For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 150 MHz to 5 350 MHz.

Step 2: M easuring the Total Peak Power within the upper sub-band.
e  Change the Start Frequency to 5 420 MHz and the Stop Frequency to 5 775 MHz.

e  Whenthetraceiscompleteuse the“Channel-Power"-functionto-measure the total-peak-power-of all
transmissions with the band 5470-MHz to 5725 MHz

NOTE2: Ensure that the noise floor of the spectrum analyser is at least 30 dB to 40 dB below the peak of the
power envelope. If thisis not possible (e.g. radiated measurements) reduce the bandwidth of the channel
power function to avalue which is still slightly above the Nominal Channel Bandwidth (e.g. #10 %) to
avoid the noise floor influencing the measurement result.

. For conducted measurements on devices with multiple transmit chains, the procedure above shall be repeated
for each of the active transmit chains. The results shall be summed to provide the total peak power of the
transmissions within the band 5 470 MHz to 5 725 MHz.

Step 3: Calculating the Total Peak Power .

. Calculate the total peak power by adding the measured value for the band 5 150 MHz to 5 350 MHz in step 1
to the value measured for the band 5 470 MHz to 5 725 MHz in step 2.

NOTE3: Modern spectrum analysers may be able to measure the peak power in both sub-bandsin one
measurement in which case step 1 and step 2 can be combined.

Step 4: Measuring Total M ean Output Power .

. Sample the transmit signal from the device using afast power sensor suitable for 6 GHz. Save the raw
samples. The samplesmust represent the RM S power of the signal.

. Settings:

- Sample speed: 1 MS/sor faster.

- M easurement duration: Sufficiently to capturemultiple transmitter bursts (see clause 5.1.2.1).
J For conducted measurements on devices with multiple transmit chains:

- Sample al transmit (portssimultaneously:

- Sum the power of al pertsfon each individual Sample and save them. Use these summed samplesin all
following steps.

. Find the start and stop times of each burst in the stored measurement samples.
NOTE4: The start and stop times are defined as the =20-dBc points of the[RMSIburst power:

e Between the start and stop times of each individual burst calculate the RM S (mean) power over the burst
(Pburst)) The highest of al Pburst valuesis the Total Mean Output Power and this value will be used for
further calculations.

Step 5: Calculating the Peak to M ean Power ratio.

. Using the value for Total Peak Power calculated in step 3 and the highest value for Total Mean Output Power
measured in step 4, calculate the Peak to Average Power ratio in dB.
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Step 6: Calculating the RF Output Power (e.i.r.p.) for each sub-band.

. The RF output power (e.i.r.p.) at the lowest power level (*P™ of the TPC range shall be calculated for each of

the sub-bands from the Peak to Mean Power Ratio obtained in step 5 and the measured values for Peak Power
in each of the sub-bands (see step 1 and step 2). These values (val ues®A™ in dBm) will be used for maximum
e.i.r.p. caculations.

- Add the (stated) antenna assembly gain®@G" in dBi of the individual antenna element.

If applicable, add the additional beamforming gain ¥ in dB.

- If more than one antenna assembly isintended for this power setting, the maximum overall antenna gain
(Gor G+Y) shal be used.

- For each sub-band, P, (e.i.r.p.) shal be calculated using the formula below. These values shall be
recorded in the test report.

PL=A+G+Y

e  These values shall be compared to the applicable limits contained in table 2 of clause 4.4.2.

5.3.4.2.1.3 Power density
These measurements shall only be performed at normal test conditions (see clause 5.1.1).
The UUT shall be configured to operateat:

. the highest stated transmitter output power level of the TPC range; or

e  the maximum stated transmitter output power level in case the equipment has no TPC feature.

534.2.13.1 Option 1: For equipment with continuous transmission capability or for equipment
operating (or with the capability to operate) with a constant duty cycle (e.g. Frame
Based equipment)

This option is for equipment that can be configured to operate in a continuous transmit mode or with a constant duty
cycle (x).

Step 1:

. Connect the UUT to the spectrum analyser and use the following settings:

- Centre Frequency: The centre frequency of the channel under test

- RBW: 1 MHz

- VBW: 3 MHz

- Frequency Span: 2 x Nominal Bandwidth (e.g. 40 MHz for a20 MHz channel)
- Detector Mode: Peak

- Trace Mode: Max Hold

Step 2:

. When the trace is complete, find the peak value of the power envelope and record the frequency.
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Step 3:
. Make the following changes to the settings of the spectrum analyser:
- Centre Fregquency: Equal to the frequency recorded in step 2
- Frequency Span: 3 MHz
- RBW: 1 MHz
- VBW: 3 MHz
- Sweep Time: 1 minute
- Detector Mode: RMS
- Trace Mode: Max Hold
Step 4:

e  Whenthetrace is complete, the trace shall be captured using the "Hold" or "View" option on the spectrum
analyser.

. Find the peak value of the trace and place the analyser marker on this peak. Thislevel isrecorded as the
highest mean power (power density) D in a1l MHz band.

. Alternatively, where a spectrum analyser is equipped with a function to measure spectral power density, this
function may be used to display the power density D in@Bm/MHZz:

. In case of conducted measurements on smart antenna systems operating in a mode with multiple transmit
chains active simultaneously, the power density of each transmit chain shall be measured separately to
calculate the total power density (value®D® in@dBm/MHZz) for the UUT.

Step 5:

. The maximum spectral power density e.i.r.p. is calculated from the above measured power density (D)j the
observed duty cycle x (see clause5:834:2:10101) step 1), the applicable antenna assembly gain®G® in dBi and if
applicable the beamforming gain ¥ in dB, according to the formula below. This value shall be recorded in
the test report. If more than one antenna assembly is intended for this power setting, the gain of the antenna
assembly with the highest gain shall be used.

PD=D+G+Y + 10 |log(1/x):
5.34.2.1.3.2 Option 2: For equipment without continuous transmission capability and without the

capability to transmit with a constant duty cycle

This method can be used if the equipment has non-continuous transmissions and cannot be configured to transmit
continuously or with a constant duty cycle.

For devices having simultaneous transmissions in both sub-bands, the Power Density in each of the sub-bands shall be
measured separately and compared with the applicable limits contained in table 1 of clause 4.4.2.
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The test procedure shall be as follows:

Step 1:

Connect the UUT to the spectrum analyser and use the following settings:

- Start Frequency: lower band edge of applicable sub-band (e.g. 5 150 MHz or 5 470 MHz)
- Stop Frequency: upper band edge of applicable sub-band (e.g. 5 350 MHz or 5 725 MHZz)
- RBW: 10 kHz

- VBW: 30 kHz

- Sweep Points: > 20 000 (for 5 150 MHz to 5 350 MHZ)

> 25500 (for 5470 MHz to 5 725 MHz)

NOTE: For spectrum analysers not supporting this number of sweep points, the frequency band may be

Step 2:

Step 3:

Step 4

Step 5:

Step 6:

Step 7:

segmented.
! Detector: RMS
= (Trace Mode: Max Hold
L Sweep time: Auto

For non-continuous signals, wait for the trace to becompleted: Save the (trace) data set to afile.

For conducted measurements on smart antenna systems using either operating mode 2 or 3 (see clause 5.1.4.2),
repeat the measurement for each of the transmit ports. For eachfreguency point; add up the@mplitude (power)
values for the different transmit chains and use this as the new data set.

Add up the values for amplitude-(pewer)-for al the samplesin theffile:

Normalize the individual values for @mplitude so that the sum is equal to the RF Output Power (e.i.r.p.) (Py)
measured in clause5:3:4:2:401s for this sub-band.

Starting from the first sample in the file (lowest frequency), add up the power of the following samples
representing a 1 MHz segment and record the results for power and position (i.e. sample #1 to #100). Thisis
the Power Density (e.i.r.p.) for the first 1 MHz segment which shall be saved.

Shift the start point of the samples added up in step 5 by @ sample and repeat the procedure in step 5
(i.e. sample #2 to #101).

Repeat step 6 until the end of the data set and save the radiated power density values for each of the 1 MHz
segments.

From all the saved results, the highest value is the maximum Power Density (e.i.r.p.) for the UUT. Thisvalue,
which shall comply with the limit contained in table 1 of clause 4.4.2, shall be recorded in the test report.
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5.3.4.2.2 Radiated measurement

When performing radiated measurements on a UUT with a directional antenna (including smart antenna systems and
systems capable of beamforming), the UUT shall be configured/positioned for maximum e.i.r.p. in the horizontal plane.

A test site as described in annex B and using the applicable measurement procedures as described in annex C shall be
used.

The test procedure is further as described under clause 5.3.4.2.1.

For measuring the RF output power at the highest and lowest power level, it islikely that a radiated measurement would
be performed using a spectrum analyser or measurement receiver, rather than a wide band power sensor. If thisisthe
case and if the resolution bandwidth capability of the measurement device is narrower than the Occupied Channel
Bandwidth of the UUT signal measured, then the method of measurement shall be documented in the test report.

5.35 Transmitter unwanted emissions outside the 5 GHz RLAN bands

5351 Test conditions

The conformance requirements in clause 4.5.1 shall be verified only under normal operating conditions, and when
operating on those channels defined in clause 5.1.3.

The equipment shall be configured to operate under its worst case situation with respect to unwanted emissions outside
the 5 GHz RLAN bands.

For UUT without an integral antenna and for a UUT with an integral antenna but with atemporary antenna
connector(s), one of the following options shall be used:

. The level of unwanted emissions shall be measured as their power in a specified load (conducted spurieus
emissions) and their effective radiated power when radiated by the cabinet or structure of the equipment with
the-antenna-connector(s)-terminated-by-a-specified-oad (cabinet (radiation):

e (Thelevel'ofiunwanted emissionsshallbe'measuredias their effective radiated power when radiated by cabinet
and antennar

Inithe case Wherethe'UUT hasan i ntegral @ntenna; but no eptien-for temporary antenna€onnector(s); only radiated
measurements shall be used.

5352 Test method

5.35.2.1 Conducted measurement
The UUT shall be connected to a spectrum analyser capable of RF power measurements.
If possible, the UUT shall be set to continuous transmit (duty cycle = 1) for the duration of this test.

If continuous transmit is not possible, the UUT should be configured to operate at its maximum duty cycle.

535211 Pre-scan
The test procedure below shall be used to identify potential unwanted emissions of the UUT.
Step 1:

e  Thesensitivity of the spectrum analyser should be such that the noise floor is at least 12 dB below the limits
givenin clause 4.5.1.2, table 3.
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Step 2:
e  Theunwanted emissions over the range 30 MHz to 1 000 MHz shall be identified.
. Spectrum analyser settings:

- Resol ution bandwidth: 100 kHz

- Video bandwidth: 300 kHz

- Detector mode: Peak

- Trace Mode: Max Hold

- Sweep Points: > 9970

- Sweep time: For (nonicontinuous transmissions (duty cycle less than 100 %), the sweep

time shall be sufficiently long, such that for each 100 kHz frequency step,
the measurement time is greater than two transmissions of the UUT.

NOTE 1 Eig- fornon'continuous transmissions, if the UUT is using atest sequence as described in clause 5.1.2.1
(transmitter on + off time of 2(ms); then the sweep time hasto be greater than 4 ms per 100 kHz.

e Allow thetrace to stabilize. Any emissions identified that @ehigher than the(*applicablelimit=6dB") shall be
individually measured using the procedure in clause 5.3.5.2.1.2 and compared to the limits given in
clause 4.5.1.2, table 3.

Step 3:
e  Theunwanted emissions over the range 1 GHz to 26 GHz shall be identified.
. Spectrum analyser settings:

- Resol ution bandwidth: 1 MHz

- Video bandwidth: 3 MHz

- Detector mode: Peak

=l Trage Mode: Max Hold
- Sweep points: 25 000

NOTE2: For spectrum analysers not supporting this number of sweep points, the frequency band may be
segmented.

- Sweep time: For honcontintous transmissions (duty cycle less than 100 %), the sweep time shall be
sufficiently long, such that for each 1 MHz frequency step, the measurement time is greater than two
transmissions of the UUT.

NOTE 31 Eig:fornon'continuous transmissions, if the UUT is using a test sequence as described in clause 5.1.2.1
(transmitter on + off time of 2(ms)j then the sweep time hasto be greater than 4 ms per 1 MHz.

e Allow thetrace to stabilize. Any emissions identified that @ehigher than the(“applicablelimit=6dB") shall be
individually measured using the procedure in clause 5.3.5.2.1.2 and compared to the limits givenin
clause 4.5.1.2, table 3.

5.3.5.2.1.2 Measurement of the emissions identified during the pre-scan
The limits for unwanted emissionsin clause 4.5.1 refer to average power levels.

The steps below shall be used to accurately measure the individual unwanted emissions identified during the pre-scan
measurements above.

The signal-to-noise ratio-shall-be sufficient to-allow-an-aceurate- measurement.

ETSI



Compare: Delete�

text

"45 ETSI EN 301893 V1.7.1 (2012-06)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 970"

[New text]: " 700 For spectrum analysers not supporting this number ofsweep points, the frequency band may be segmented. For spectrum analysers capable ofsupporting twice this number of sweep points, the frequency adjustment in clause 5.3.5.2.1.2 (step 1, last bullet) may be omitted."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "non continuous"

[New text]: "non-continuous"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "NOTE 1:E.g. for non continuous"

[New text]: "EXAMPLE: For non-continuous"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "(transmitter"

[New text]: "with a transmitter"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " ms),"

[New text]: "ms,"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "are higher"

[New text]: "have a margin of less"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" 6 dB with respect to"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: ""applicable limit - 6 dB","

[New text]: "limits given in clause 4.5.1.2, table 3"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "-Trace"

[New text]: "ETSI"
The following text attributes were changed: 
   font, fill color, size



Compare: Insert�

text

"Trace"



Compare: Insert�

text

"-"



Compare: Insert�

text

"47 ETSI EN 301 893 V1.8.1 (2015-03)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "-Sweep"

[New text]: "-"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"Sweep"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"≥"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"NOTE 2:"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "-Sweep"

[New text]: "For spectrum analysers capable of"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"Sweep"



Compare: Insert�

text

"-"



Compare: Insert�

text

"clause 5.3.5.2.1.2 (step 1, last bullet) may be omitted."



Compare: Insert�

text

"supporting twice this number of sweep points, the frequency adjustment in"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "non continuous"

[New text]: "non-continuous"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "NOTE 3:E.g. for non continuous"

[New text]: "EXAMPLE:"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"For non-continuous"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "(transmitter"

[New text]: "with a transmitter"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " ms),"

[New text]: "ms,"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "are higher"

[New text]: "have a margin of less"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" 6 dB with respect to"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: ""applicable limit - 6 dB","

[New text]: "limits given in clause 4.5.1.2, table 3"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" transmitter"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"The signal tonoise ratio shall be sufficient to allow an accurate measurement. ETSI"





46 ETSHEN 301 893 V1.7.1 (2012-06)

Continuous transmit signals:

For continuous transmit signal's, a simple measurement using the RM S detector of the spectrum analyser is permitted.
The measured values shall be recorded and compared with the limitsin clause 4.5.1.2, table 3.

Non-continuous transmit signals:

For non-continuous transmit signals, the measurement shall be made only over the "on" part of the burst.

Step 1:
. Thg level of the emissions shall be measured in the time domain, using the following spectrum analyser

settings:
- Centre Frequency: Frequency of emission identified during the pre-scan
- RBW: 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)
- VBW: 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)
- Frequency Span: OHz
- Sweep mode: Continuous
- Sweep Time: Suitable to capture one transmission lourst
- Trigger: Video(Trigger
- Detector: RMS
- Trace Mode: Clear/Write

. Adjust the centre frequency (fine tune) to capture the highest level of one burst of the emission to be measured.
Step 2:
. Change the following-setting-on-the-spectrum-analyser:
- Sweep-Points: 5000

- Sweep-Fime: Suitableto-capture-one transmission-burst

e Adjust thetrigger level to select the transmissions with the highest power level.

e Set awindow (start and stop lines) to match with the start and end of the burst and in which the RM S power
shall be measured using the Time Domain Power function.

e Sclect RMS power to be measured within the selected window and note the result which is the RM S power of
this particular spurious emission. Compare this value with the applicable limit provided by clause 4.5.1.2,
table 3.

Repeat this procedure for every emission identified during the pre-scan. The values and corresponding frequencies shall
be recorded.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains), the
measurementsifieedto be repeated for each of the active transmit chains. Comparison with the applicable limits shall be
done using either of the options given below:

. Option 1: the results for each of the transmit chains for the corresponding 1 MHz segments shall be added and
compared with the limits provided by table 3 in clause 4.5.1.2.

. Option 2: the results for each of the transmit chains shall be individually compared with the limits provided by

table 3 in clause 4.5.1.2 after these limits have been reduced by 10 x log;o (T¢n) (number of active transmit
chains).
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5.3.5.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser of-sufficient-aceuracy attached to the test
antenna (see clause 5.2).

The test procedure is as described under clause 5.3.5.2.1.
5.3.6 Transmitter unwanted emissions within the 5 GHz RLAN bands

5.36.1 Test conditions

The conformance requirements in clause 4.5.2 shall be verified only under normal operating conditions, and when
operating on those channels and channel bandwidths defined in clause 5.1.3.

The equipment shall be configured to operate under its worst case situation with respect to unwanted emissions within
the 5 GHz RLAN bands.

For UUT without an integral antennaand for a UUT with an integral antenna but with atemporary antenna
connector(s), @neof the followingoptions shall be tised:

e thelevel of unwanted emissions shall be calculated from their measured power in a specified |oad (conducted
Spurious emissions); or

e thelevel of unwanted emissions shall be measured astheir effective radiated power when radiated by cabinet
and antenna.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) operating in a
mode with more than@ transmit chain active simultaneously, measurementsineed only to be performed on one of the
transmit chains (antenna outputs).

In-the-case where the UUT-has-an-integral-antenna,-but-no-temporary-antenna-connector(s),-onlyradiated-measurements
shall-be used:

5.3.6.2 Test method
5.3.6.2.1 Conducted measurement
5.3.6.2.1.1 Option 1: For equipment with continuous transmission capability

The UUT shall be configured for continuous transmit mode (duty cycle equal to 100 %). If thisis not possible, then
option 2 shall be used.

Step 1. Determination of thereference aver age power level.
. Spectrum analyser settings:

- Resol ution bandwidth: 1 MHz

- Video bandwidth: 30 kHz

- Detector mode: Peak

- Trace mode: Video Average

- Sweep Time: Coupled

- Centre Frequency: Centre frequency of the channel being tested
- Span: 2 timesithe Nomina Channel Bandwidth

. Use the marker to find the highest average power level of the power envelope of the UUT. Thislevel shall be
used as the reference level for the relative measurements.
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Step 2. Determination of therelative average power levels.

e  Adjust the frequency range of the spectrum analyser to allow the measurement to be performed within the
sub-bands 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz. No other parameter of the spectrum
analyser should be changed.

. Compare the relative power envelope of the UUT with the limits defined in clause 4.5.2.2.

5.3.6.2.1.2 Option 2: For equipment without continuous transmission capability

This method shall be used if the UUT is not capable of operating in a continuous transmit mode (duty cycle less than
100 %). In addition, this option can also be used as an alternative to option 1 for systems operating in a continuous
transmit mode.

Step 1. Determination of thereference aver age power level.
. Spectrum analyser settings:

- Resol ution bandwidth: 1 MHz

- Video bandwidth: 30 kHz

- Detector mode: RMS

- Trace Mode: Max Hold

- Sweep time: > 1 minute

- Centre Fregquency: Centre frequency of the channel being tested
- Span: 2 timesthe Nominal Channel Bandwidth

. Use the marker to find the highest average power level of the power envelope of the UUT. Thislevel shall be
used as the reference level for the relative measurements.

Step 2. Determination of therelative average power levels.

e  Adjust the frequency range of the spectrum analyser to allow the measurement to be performed within the
sub-bands 5 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz. No other parameter of the spectrum
analyser should be changed.

. Compare the relative power envelope of the UUT with the limits defined in clause 4.5.2.2.

5.3.6.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser of sufficient accuracy attached to the test
antenna.

The test procedure is as described under clause 5.3.6.2.1.
5.3.7 Receiver spurious emissions

53.7.1 Test conditions

The conformance requirementsin clause 4.6 shall be verified only under normal operating conditions, and when
operating on those channels defined in clause 5.1.3.

For equipment having different operating modes (see clause 5.1.4.2) the measurements described in the present clause
may not need to be repeated for all the operating modes.
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For-UUT-witheut-an-integral-antenna-and-for-a UUT-with-an-integral-antenna but-with-atemperary-antenna
connector(s),-one-of-the folowing-options shall-be-tsed:

e thelevel of tnwanted emissions shall be measured as their power in a specified load (conducted spurieus
emissions) and their effective radiated power when radiated by the cabinet or structure of the equipment with
the-antenna-connector(s)-terminated-by-a-specified-oad (cabinet radiation); or

. thellevelof unwanted'emissions'shall’be'measuredias their effective radiated power when radiated by cabinet
and antennar

Inithe case WherethellUTrhasian i ntegral @ntenna; but no eptien-for temporary antenna€onnector(s); only radiated
measurements shall be used.

53.7.2 Test method

5.3.7.2.1 Conducted measurement

The test method bel ow assumes, that for the duration of the test, the UUT is configured into a continuous receive mode,
or is operated in a mode where no transmissions occur.

537211 Pre-scan
The test procedure below shall be used to identify potential receiver spurious emissions of the UUT.
Step 1:

. The sensitivity of the spectrum analyser should be such that the noise floor is at least 12 dB below the limits
givenin clause 4.6.2, table 4.

Step 2:
. The emissions shall be measured over the range 30 MHz to 1 000 MHz.
. Spectrum analyser settings:

- Resol ution bandwidth: 100 kHz

- Video bandwidth: 300 kHz
- Detector mode: Peak
- Trace Mode: Max Hold

e, Anyemissionsidentified that that'are higher than theapplicablelimit=6dB"; shall be individually measured
using the procedurein clause 5.3.7.2.1.2 and compared to the limits given in clause 4.6.2, table 4.

Step 3:
. The emissions shall now be measured over the range 1 GHz to 26 GHz.
. Spectrum analyser settings:

- Resolution bandwidth: 1 MHz

- Video bandwidth: 3MHz
- Detector mode: Peak
- Trace mode: Max Hold

e, Any emissionsidentified that that'are’higher than the*applicablelimit=6dB") shall be individually measured
using the procedurein clause 5.3.7.2.1.2 and compared to the limits given in clause 4.6.2, table 4.
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5.3.7.2.1.2 Measurement of the emissions identified during the pre-scan
The limits for receiver spurious emissionsin clause 4.6 refer to average power levels.

A'simple measurement using the RM S(detector using Trace Averaging of the spectrum@nalysey i spermitted: The
measured values shall be recorded and compared with the limits contained in table 4 in clause 4.6.

In case of conducted measurements on smart antenna systems (equipment with multiple receive chains), the
measurementsineedto be repeated for each of the active receive chains. (Comparison with the@pplicablelimits'shall'be
done using either of the options given below:

o Option 2 theresults for each of the receivechainsfor the corresponding 2'MHzsegments shall be added-and
compared With the limits(provided by table’3 in clause 4:5:1:2:

. Option 2: the results for each of the receive chains shall be individually compared with the limits provided by
table 3 in clause 4.5.1.2 after these limits have been reduced by 10 x log;o (Re) (number of active receive
chains).

5.3.7.2.2 Radiated measurement

The test set up as described in annex B shall be used with a spectrum analyser of-sufficient-aceuracy attached to the test
antenna (see clause 5.2).

The test procedure is as described under clause 5.3.7.2.1.
5.3.8 Dynamic Frequency Selection (DFS)

5.3.8.1 Test conditions

The conformance requirementsin clause 4.7 shall be verified only under normal operating conditions.

The channels and the channel bandwidths to be used for testing are defined in clause 5.1.3.

Some of the tests may be facilitated by disabling certain operational features of the UUT for the duration of the test.

It should be noted that once a UUT is powered on, it will not start its normal operating functionsimmediately, asit will
have to finish its power-up cycle first (Tpower_up). As such, the UUT, aswell as any other device used in the set-up, may

be equipped with a feature that will indicate its status during the testing, e.g. power-up mode, normal operation mode,
channel check status, radar detection event, etc.

53811 Selection of radar test signals
The radar test signals to be used during the DFS testing are defined intables D.3 and D.4.

For each of the variable radar test signalsin table D.4, an arbitrary combination of Pulse Width, Pulse Repetition
Frequency and if applicable the number of different PRFs, shall be chosen from the ranges given in the table and
recorded in the test report.

Theradar test signals given in table D.4 simulate real radar systems. They take into account the combined effect of
antenna rotation speed, antenna beam width and pul se repetition frequency for a particular type of radar. The given
values for Pulses Per Burst (PPB) represent the number of pulses for a given PRF, seen at the RLAN for each scan of
the radar.

NOTE: PPB = [{antenna beamwidth (deg)} x {pulse repetition rate (PPS)}] / [{ scan rate (deg/s)}].

Table D.5 provides for each radar test signal the required detection probability (Pd). Pd represents a minimum level of
detection performance under defined conditions. Therefore Pd does not represent the overall detection probability for
any particular radar under real life conditions.

The pulse widths given in thetables D.3 and D .4 @reiassumedito have an accuracy of +5 %.
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The tests related to the Channel Availability Check, In-Service Monitoring, Channel Shut Down and Non-Occupancy
Period((clauses 5:3:8:2:1115) 5.3.8.2.1.2, 5:3:8:2:1:4 and (5:3:8:2:1:5)) are performed with a single burst radar test signal
while the tests related to the Off-Channel CAC((clause5:3:8:2:1:3) are performed with a repetitive burst radar test signal
(seenote 4 intable D.4).

5.3.8.1.2 Test set-ups

For the purposes of the test, the UUT as well as other RLAN devices used in the set-up may be equipped with a specific
user interface to allow monitoring of the behaviour of the different devices of the set-up during the tests.

The UUT is capable of transmitting a test transmission sequence as described in clause 5.1.2.2. The signal generator is
capable of generating any of the radar test signals defined in tables D.3 and D.4.

Adeguate measurement equipment, e.g. spectrum analyser, shall be used to measure the aggregate transmission time of
the UUT.

Clauses 5.3.8.1.2.1 t0 5.3.8.1.2.3 describe the different set-ups to be used during the measurements.

5.3.8.1.21 Set-up A

Set-up Aisaset-up whereby the UUT isan RLAN device operating in master mode. Radar test signals are injected into
the UUT. This set-up aso contains an RLAN device operating in slave mode which is associated with the UUT.

Figure 4 shows an example for Set-up A. The set-up used shall be documented in the test report.

uuTt

2-Way oway |—_AT_}—  Slave

(Master) Splitter/ Splitter/

Combiner Combiner
Radar
Spectrum Test
Analyzer Signal

Generator
Figure 4: Set-up A
5.3.8.1.2.2 Set-up B

Set-up B isaset-up whereby the UUT isan RLAN device operating in slave mode, with or without Radar Interference
Detection function. This set-up also contains an RLAN device operating in master mode. The radar test signals are
injected into the master device. The UUT (dave device) is associated with the master device.

Figure 5 shows an example for Set-up B. The set-up used shall be documented in the test report.

uuTt
Master 2-Way 2-Way _Ii'_ (Slave)

Splitter/ Splitter/

Combiner Combiner
Radar
Spectrum Test
Analyzer Signal

Generator
Figure 5: Set-up B
Set-up C

The UUT isan RLAN device operating in slave mode with Radar Interference Detection function. Radar test signals are
injected into the slave device. This set-up also contains an RLAN device operating in master mode. The UUT (dave
device) is associated with the master device.
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Figure 6 shows an example for Set-up C. The set-up used shall be documented in the test report.

{SL:;L) 2-Way 2-Way —w— Master
Splitter/ Splitter/
Combiner Combiner
Radar
Spectrum Test
Analyzer Signal
Generator

Figure 6: Set-up C

5.38.2 Test method

5.3.8.2.1 Conducted measurement

For aUUT with antenna connector(s) and using dedicated external antenna(s), or for aUUT with integral antenna(s) but
with atemporary antenna connector(s) provided, conducted measurements shall be used.

When performing DFS testing on smart antenna systems, a power splitter/combiner shall be used to combine al the
receive chains (antennainputs) into asingle test point. The insertion loss of the splitter/combiner shall be taken into
account.

The UUT shall be configured to operate at the highest transmitter output power setting.

If the UUT has a Radar Interference Detection function, the output power of the signal generator producing the radar
test signals, as selected using clause5:3:8:2:1;) shall (unless otherwise specified) provide areceived signal power at the
antenna connector of the UUT with alevel equal to applicable Radar Detection Threshold level defined in table D.2.
Parameter G [dBi] in table D.2 corresponds to the gain of the antenna assembly stated by the manufacturer. If more than
one antenna assembly is intended for this power setting, the gain of the antenna assembly with the lowest gain shall be
used.

NOTE: Beamforming gain{(¥) of smart antenna systems, operating in a mode where beamforming is active, is
ignored in order to test the werse case.

The centre frequencies of the radar test signals used in the test procedures below shall fall within the central 80 % of the
Occupied Channel Bandwidth of the RLAN channel under test.

538211 Channel Availability Check

The clauses below define the procedure to verify the Channel Availability Check and the Channel Availability Check
Time (Tep, avail_check) ON the selected channel Chy by ensuring that the UUT is capable of detecting radar pulses at the

beginning and at the end of the Channel Availability Check Time. Thisisillustrated in figure 7. There shall be no
transmissions by the UUT on Ch, during thistime.

A test channel shall be identified in accordance with clause 5.1.3. This channel is designated as Ch, (see clause 3.2). For
the purpose of the test, the UUT shall be configured to ensure that the Channel Availability Check is performed on Ch,.
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5.3821.1.1 Tests with a radar burst at the beginning of the Channel Availability Check Time

The steps below define the procedure to verify the radar detection capability on the selected channel Ch, when aradar
burst occurs at the beginning of the Channel Availability Check Time.

a) Thesignal generator and UUT are connected using Set-up A as described in clause 5:3:8:1:2:10 The power of
the UUT is switched off.

b) TheUUT ispowered on at TO. T1 denotes the instant when the UUT has completed its power-up sequence
(Tpower_up) and is ready to start the radar detection. The Channel Availability Check is expected to commence

on Ch, at instant T1 and is expected to end no sooner than T1 + Ty, 4uail check UNiESS@radar is detected
sooner.

NOTE: Additional verification may be needed to define T1 in case it is not exactly known or indicated by the
UUT.

c) Asingleradar burst is generated on Ch, using the reference test signal defined in table D.3 at alevel of up to

10 dB above the level defined in clause6:3i8:2:0 This single-burst radar test signal shall commence within2 s
after time T1.

d) Itshal berecorded if the radar test signal was detected.

€) A timing trace or description of the observed timing and behaviour of the UUT shall be recorded.

T, T,
1 Tch?availicheck > | < Tchiavail?check > i
» U Tpov\cLup 4
ower- ] H i —>
4 | : : 144 H
—_— : 7/ :
Channel Channel i ] o 1
Avuilability {lval/abt/i@' i Channel Availability Check on new channel i . ¢
Y Check on Ch, b H P
Check ’ H v — >
g4 R
: : J/ i
Injected
Radar : i t
Burst rr >
; 7 :
L2 Bl Tl e |
Radar PR :
Detection P i t
(user interface) . : —>
cdedent
Transmissions
on innitial
channel (Ch,) t
(analyser) —>
e pme e
Transmissions PR
on new channel A t
(user interface) 7 N —>
JJ

Figure 7: Example of timing for radar testing at the beginning of the Channel Availability Check Time

5.38.21.1.2 Tests with radar burst at the end of the Channel Availability Check Time

The steps below define the procedure to verify the radar detection capability on the selected channel Ch, when aradar
burst occurs at the end of the Channel Availability Check Time (seefoted)s Thisisillustrated in figure 8.

NOTE1: The applicable Channel Availability Check Times are given by table D.1.
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a) Thesigna generator and UUT are connected using Set-up A described in clause6:3:8:1:2:10 The power of the
UUT is switched off.

b) TheUUT ispowered up at TO. T1 denotes the instant when the UUT has completed its power-up sequence
(Tpower up) and isready to start the radar detection. The Channel Availability Check is expected to commence

on Ch, at instant T1 and is expected to end no sooner than T1 + Ty, il check UNlEss@aradar is detected
sooner.

NOTE2: Additional verification may be needed to define T1 in caseit is not exactly known or indicated by the
UUT.

c) A singleradar burst is generated on Ch, using the reference test signal defined in table D.3 at alevel of up to

10 dB above the level defined in clause:3:8:2:0 This single-burst radar test signal shall commence towards
the end of the minimum required Channel Availability Check Time but not before time
T1+Ten avail_check = 2S

d) Itshal berecorded if the radar test signal was detected.

€) A timing trace or description of the observed timing and behaviour of the UUT shall be recorded.

T

ch_avail_check

power_up

Y
i
¥

Power-Up r : i Ifa —
Yy : py
(L P :
Channel fj | il Checkon . \iv T P
Avaﬂabﬂi{v Channel Availability Check on Ch, P : Chammel Availability Check on new channel i t
Check 3 S I R .
1 4
Injected
Radar i t
Burst r Vs i —>
” 7 ]
et
Radar h
Detection ' !
(user interface) /7 AT r : —>
I/ P 2y
Transmissions
on innitial
channel (Ch,) i t
(analyser) 7 r : .
/S Y
Transmissions
on new channel
(user interface) rr f P
I/ Py :

Figure 8: Example of timing for radar testing towards the end of the Channel Availability Check Time
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5.3.8.2.1.2 Radar Detection Threshold (during the Channel Availability Check)

The different steps below define the procedure to verify the Radar Detection Threshold during the Channel Availability
Check Time for channels outside the 5 600 MHz to 5 650 MHz band. Thisisillustrated in figure 9.

a) Thesigna generator and UUT are connected using Set-up A described in clause6:3:8:1:2:10 The power of the
UUT is switched off.

b) TheUUT ispowered on at TO. T1 denotes the instant when the UUT has completed its power-up sequence
(Tpower_up) and is ready to start the radar detection. The Channel Availability Check on Ch, is expected to

commence at instant T1 and is expected to end no sooner than T1 + Ty, kil check UNIESS@radar is detected
sooner.

NOTE1: Additional verification may be needed to define T1 in caseit is not exactly known or indicated by the
UUT.

c) Asingleburst radar test signal is generated on Ch, using any of the radar test signals defined intable D.4 at a

level defined in clause5:3:8:2:0 This single-burst radar test signal may commence at any time within the
applicable Channel Availability Check Time.

NOTE®@? For the purpose of reducing test time, it is recommended that the single-burst radar test signal starts
approximately 10 s after T1.

d) It shal berecorded if the radar test signal was detected.

€) Thestepsc) to d) shall be performed 20 times and each time a@ifferent radar test signal shall be generated
from options provided in table D.4. The radar test signals used shall be recorded in the report. The radar test
signal shall be detected at least 12 times out of the 20 trials in order to comply with the detection probability
specified for this frequency rangein table D.5.

Where the declared channel plan includes channels whose nominal bandwidth falls completely or partly within the
5 600 MHz to 5 650 MHz band, additional testing as described in the steps below shall be performed on a channel
within this band.

f) A single burst radar test signal is generated on Ch, using any of the radar test signals defined in table D.4

(except signals#3 and #4) at alevel of 10 dB above the level defined in clause5:3:8:2:10 This single burst
radar test signal may commence at any time within the applicable Channel Availability Check Time.

NOTE®@? For the purpose of reducing test time, it is recommended that the single burst radar test signal starts
approximately 10 s after T1.

g) Stepf) shall be performed 20 times, each time a different radar test signal shall be generated from options
provided in table D.4 (except signals #3 and #4). The radar test signals used shall be recorded in the report.
The radar test signal shall be detected during each of theserials and this shall be recorded.
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Figure 9: Example of timing for radar testing during the Channel Availability Check

5.3.8.2.1.3 Off-Channel CAC

The channel, on which the Off-Channel CAC test will be performed, shall be selected in accordance with clause 5.1.3.
This channel is designated as Ch,.

For the purpose of the test, the UUT shall be configured to select the Operating Channel(s) different from Ch,. There
shall be no transmissions by the UUT on Ch, during the Off-Channel CAC Time.

5.3.8.2.1.3.1 Radar Detection Threshold (during Off-Channel CAC)

The different steps below define the procedure to verify the Radar Detection Threshold during the Off-Channel CAC.

Where the declared channel plan includes channels whose nominal bandwidth falls completely or partly within the
5600 MHz to 5 650 MHz band, the test shall be performed on one of these channels in addition to a channel outside
this band. See clause 5.1.3.

a)

b)

©)

d)

The signal generator, the UUT (master device) and a slave device associated with the UUT, are connected
using Set-up A described in clause 61318110210

The UUT shall transmit atest transmission sequence in accordance with clause 5.1.2.2 on (all) the Operating
Channel(s).

A multi burst radar test signal is generated on Ch, using any of the radar test signals defined intable D.4 at a
level defined in clause5:3:8:2:110 The radar test signal used shall be recorded in the report. This multi burst
radar test signal shall commence at T3 and shall continue for the total duration of the Off-Channel CAC Time
(Toft-channe_cac) as declared by the manufacturer in accordance with table D.1. For channels within the
5600 MHz to 5 650 MHz band test signals #3 and #4 shall not be used and the Burst Interval Time (BIT)
during the test shall be varied between 8 minutes and 10 minutes. For channels outside this band, the Burst
Interval Time (BIT) during the test shall be varied between 45 sand 60 s.

The UUT shall detect the radar test signal before the end of the Off-Channel CAC Time and this shall be
recorded.

NOTE: For the purpose of reducing test time, the test may be terminated immediately once the UUT has reported

detection of the radar test signal.
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5.3.8.2.1.3.2 Detection Probability (Py)

This test may be facilitated by disabling the Channel Shutdown feature for the duration of the test.

For channels outside the 5 600 MHz to 5 650 MHz band, the test in clause5:3:8:2:1:311 i s sufficient to demonstrate that
the UUT meets the Detection Probability (Py) defined in table D.5.

Where the declared channel plan includes channels whose nominal bandwidth falls completely or partly within the
5600 MHz to 5 650 MHz band, the procedure in the steps bel ow has to be performed on one of these channels. See
clause 5.1.3.

a A multi burst radar test signal is generated on Ch, using any of the radar test signals defined in table D.4
(except signals#3 and #4) at alevel of 10 dB above the level defined in clause5:3:8:2:0 The radar test signal
used shall be recorded in the report. This multi burst radar test signal shall commence at T3 and shall continue
for the total duration of the Off-Channel CAC Time (T ot.channe_cac) @s declared by the manufacturer in

accordance with table D12 The Burst Interval Time (BIT) during the test shall be varied between 8 minutes and
10 minutes.

b) It shal be recorded how many bursts have been detected by the UUT at the end of the Off-Channel CAC Time.
The minimum number of bursts that the UUT shall detect in order to comply with the detection probability
defined for this frequency range in table D.5 is given by table 8.

Table 8: Minimum number of burst detections for channels
within the 5 600 MHz to 5 650 MHz band

Number of Bursts

Off-Channel CAC
Time (Minutes)

generated assuming
a BIT of 10 minutes

Minimum Number of
burst detections

60 6 5
90 9 6
160 16 7
320 32 8
1440 144 9

NOTE? | For the purpose of reducing test time, the test may be terminated immediately the UUT has reported the
minimum number of burst detections required.

ETSI



Compare: Delete�

text

"57 ETSI EN 301 893 V1.7.1 (2012-06) 5.3.8.2.1.3.2"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 5.3.8.2.1.3.1"

[New text]: " 5.3.8.2.1.4.2"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 5.3.8.2.1."

[New text]: " 5.3.8.2.1.1."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "D1."

[New text]: "D.1."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "NOTE:"

[New text]: "ETSI"
The following text attributes were changed: 
   font, fill color, size



Compare: Insert�

text

"59 ETSI EN 301 893 V1.8.1 (2015-03)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "ETSI"

[New text]: "Figure 10 provides an example of the timing of a UUT when radar signals are detected during the Off-Channel CAC testing."
The following text attributes were changed: 
   font, fill color, size





58 ETSHEN 301 893 V1.7.1 (2012-06)

Ty T] Tz T.: T4
?/"'TPO\\CF_IIP i é‘ ST III[JIt-Lh;nuLI CAC T 'b‘:
Power-Up | ’r —_
T : iy :
Channel i ch_avail_check! ;
Availability = il
Check on :
Operating : t
Channel 7 : —>
y :
In-Service : jfl/ O
Monitoring i
on Operating : i : t
Channel : —
Test , i
Iransmissions e — /S"‘ TR
on Operating i : :
Channel . i ; t
(user interface) H : —»
: O PSSy — >
Off~Channel /F
CAC Test i / |
on Ch, ; [
(user interface) j
Injected - ; : i
Multi-burst
Radar Signal t
on Ch, /4 —
o /A
Radar | pennnnnnannas boe- ,-‘::- ------- dnmemnnnnannnnd '
Detection P
on Ch, i i i H] t
(user interfuce) s L LI : ’

Figure 10: Example of timing for radar testing during the Off-Channel CAC

5.3.8.2.14 In-Service Monitoring

The steps below define the procedure to verify the In-Service Monitoring and the Radar Detection Threshold during the
In-Service Monitoring.

The channel, on which the In-Service Monitoring test will be performed, shall be selected in accordance with
clause 5.1.3. This channel, designated as Ch,, is an Operating Channel.

a)

b)

©)

d)

€)

f)

When the UUT is a master device, a lave device will be used that associates with the UUT. The signal
generator and the UUT are connected using Set-up A described in clause 5:3:8: 1211

When the UUT is adave device with a Radar Interference Detection function, the UUT shall associate with a
master device. The signal generator and the UUT are connected using Set-up C described in clause5:3:811:2:3:

The UUT shall transmit atest transmission sequence in accordance with clause 5.1.2.2 on the selected channel
Ch,. While the testing is performed on Chy,, the equipment is allowed to have simultaneous transmissions on

other adjacent or non-adjacent operating channels.

At acertaintime TO, asingle burst radar test signal is generated on Ch, using radar test signal #1 defined in
table D.4 and at alevel defined in clause5:3:8:22:110 T1 denotes the end of the radar burst.

It shall be recorded if the radar test signal was detected.

The'steps b) to d) shall be performed 20 times) The radar test signal shall be detected at least 12 times out of
the 20 trialsin order to comply with the detection probability specified in table D.5.

Thesteps b) to €) shall be repeated for each of the radar test signals defined in table D.4 and as described in
clause5:3:8:1ML
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Figure 11: Example of timing for radar testing during In-Service Monitoring

5.3.8.2.15 Channel Shutdown and Non-Occupancy period

The steps bel ow define the procedure to verify the Channel Shutdown process and to determine the Channel Closing
Transmission Time, the Channel Move Time and the Non-Occupancy Period. Thisisillustrated in figure 12.

The channel, on which these tests will be performed, shall be selected in accordance with clause 5.1.3. This channel,
designated as Chy, is an Operating Channel.

a  Whenthe UUT isamaster device, aslave device will be used that associates with the UUT. The signa
generator and the UUT shall be connected using Set-up A described in clause 6:3:81152:10

When the UUT isadave device (with or without a Radar Interference Detection function), the UUT shall
associate with a master device. The signal generator and the UUT shall be connected using Set-up B described
in clause 5:3:811:2:2:

In both cases, it is assumed that the channel selection mechanism for the Uniform Spreading requirement is
disabled in the master.

b) TheUUT shall transmit atest transmission sequence in accordance with clause 5.1.2.2 on the selected channel
Ch,. While the testing is performed on Ch,, the equipment is allowed to have simultaneous transmissions on

other adjacent or non-adjacent operating channels.

c) AtacertaintimeTO, asingle burst test signal is generated on Ch, using the reference DFS test signal defined

intable D.3 and at alevel of up to 10 dB above the level defined in clause5:3:8:211 on the selected channel.
T1 denotes the end of the radar burst.

d) Thetransmissions of the UUT following instant T1 on the selected channel Ch, shall be observed for a period

greater than or equal to the Channel Move Time defined in table D.1. The aggregate duration (Channel Closing
Transmission Time) of all transmissions from the UUT on Ch, during the Channel Move Time shall be

compared to the limit defined in table D.1. For equipment capable of having simultaneous transmissions on
multiple (adjacent or non-adjacent) operating channels, the equipment is allowed to continue transmissions on
other Operating Channels (different from Ch,).

NOTE: The aggregate duration of all transmissions of the UUT does not include quiet periods in between
transmissions of the UUT.

€) T2 denotesthe instant when the UUT has ceased all transmissions on the channel (€hg The time difference
between T1 and T2 shall be measured. This value (Channel Move Time) shall be noted and compared with the
limit defined in table D.1.

f)  Following instant T2, the selected channel (€hp shall be observed for a period equal to the Non-Occupancy
Period (T3-T2) to verify that the UUT does not resume any transmissions on this channel.

0) Whenthe UUT isasdave device with a Radar Interference Detection functionthesteps b) to f) shall be
repeated with the generator connected to the UUT using Set-up C as described in clause 5:31811:2:3) See also
note 2 intable D.2.
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Figure 12: Channel Closing Transmission Time, Channel Move Time and Non-Occupancy Period

5.3.8.2.2 Radiated measurement
For a UUT with integral antenna(s) and without temporary antenna connector(s), radiated measurements shall be used.

If the UUT has a Radar Interference Detection function, the output power of the signal generator shall (unless otherwise
specified) provide asignal power at the antenna of the UUT with alevel equal to Radar Detection Threshold level
defined intable D.2.

When performing radiated DFS testing on a UUT with a directional antenna (including smart antenna systems and
systems capable of beamforming), the wanted communications link (between the UUT and the associated device) and
the DFS radar test signals shall be aligned to the direction corresponding to the UUT's maximum antenna gain.

The test set up as described in annex B and applicable measurement procedures as described in annex C shall be used to
test the different DFS features of the UUT. The test procedure is further as described under clause 5.3.8.2.1.

5.3.9  Adaptivity (channel access mechanism)

5.3.9.1 Test conditions
See clause 5.1 for the test conditions. These measurements shall only be performed at normal test conditions.

The channels and the channel bandwidths to be used for testing are defined in clause 5.1.3. The device shall be
configured to operate at its maximum output power level.

Thistestmay-be facilitated-by-disabling-certain-operationalfeatures-of the UUT for-the duration-of the test:
5.3.9.2 Test method

5.3.9.21 Conducted measurements

Figure 13 shows an example of the test set-up.

Spectrum
) Analyser
UUT w| Splitter/ Companion
| Combiner Direct. Coupler = Device
- » .

A

Signal
Generator
(Interferer)

Figure 13: Example Test Set-up for verifying the adaptivity of an equipment
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The different steps below define the procedure to verify the efficiency of the adaptivity mechanism of the equipment.

Step 1:

Step 2:

The UUT may, connect to a companion device during the test. The signal generator, spectrum analyser, UUT
and the companion device are connected using a Set-up equivalent to the example given by figure 13 although
the signal generator does not generate any signals at this point in time. The spectrum analyser is used to
monitor the transmissions of the UUT in response to the interference signal.

The received signal level (wanted signal from the companion device) at the UUT shall be sufficient to
maintain areliable link for the duration of the test.

The analyser shall be set as follows:

- RBW: > Occupied Channel Bandwidth (if the analyser does not support this setting, the
highest available setting shall be used)

- VBW: 3 x RBW (if the analyser does not support this setting, the highest available setting
shall be used)

- Detector Mode: RMS

- Centre Frequency: Equal to the centre frequency of the operating channel

- Span: OHz
- Sweep time: > Channel Occupancy Time
- Trace Mode: Clear/Write

- Trigger Mode: Video or External

Configure the UUT for normal transmissions with a sufficiently-high payl oad (transmitten activity
ratio > 30%) to allow-demonstration-of-compliance of theadaptive mechanism on the channel being tested.

For Frame Based Equipment; using the procedure defined in clause 5.3.9.2.2, it shall be verified that the UUT
complies with the maximum Channel Occupancy Time and the minimum | dle Period defined in clause @:9:2:11:

For Load Based equipment, using the procedure defined in clause 5.3.9.2.2, it shall be verified that the UUT
complies with the maximum Channel Occupancy Time defined in clause 4.9.2.2. It shall also be verified (if
necessary by repeating the test) that the measured Idle Period varies between CCA and g % CCA as defined in
clause@:9:2:2:

NOTE 1: For |EEE 802111 [9] equipment (see first paragraph of clause@:9:2:2) the |dle Period and the maximum

Step 3:

Step 4:

Channel Occupancy Time are as defined for other types of Load Based Equipment (see clause4:9:2:2
points2 and 3). The CCA-observationtimeis-declared by the-manufacturer(see-clause 5:3:1.9))-

Adding theinterference signal.

A'100% duty'cycle interference signal isinjected on the current operating channel of the UUT. his
interference signal shall be a band limited noise signal which has aflat power density (maximum ripple
+1,5dB); and shallrhave abandwidth) of @tleast 10MHz: The total power level of this interference signal shall
be equal to the(power density value defined in clause@:9:2:1point'S or clause@:9:2:2 point'S; multiplied by the
Occupied Channel Bandwidth of the UUT.

Verification of reaction to the interference signal.

The spectrum analyser shall be used to monitor the transmissions of the UUT on the selected operating
channel after the interference signal was injected. This may require the spectrum analyser sweep to be
triggered by the start of the interfering signal.

ETSI



Compare: Delete�

text

"61 ETSI EN 301 893 V1.7.1 (2012-06)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " may"

[New text]: " shall"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"A typical value for the received signal level which can be used in most cases is -50 dBm/MHz."



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"sufficiently high"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " (transmitter"

[New text]: " resulting in a minimum transmitter"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " >"

[New text]: " of"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " %)"

[New text]: "%. Where this is not possible, the UUT shall be configured"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

" allow demonstration of compliance of"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "adaptive mechanism on the channel being tested."

[New text]: "maximum payload possible."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "For Frame Based Equipment, using"

[New text]: "Using"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "minimum"

[New text]: "(minimum)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 4.9.2.1. • For Load"

[New text]: " 4.8.3.1 for Frame"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "equipment, using the procedure defined in clause 5.3.9.2.2, it shall be verified that the UUT complies with the maximum Channel Occupancy Time defined in clause 4.9.2.2. It shall also be verified (if necessary by repeating the test) that the measured Idle Period varies between CCA"

[New text]: "Equipment"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"q × CCA as"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 4.9.2.2."

[New text]: " 4.8.3.2 for Load Based Equipment."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"IEEE 802.11™ [8] and"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "802.11"

[New text]: "802.11ac™"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 4.9.2.2)"

[New text]: " 4.8.3.2), the limits to be applied for"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"(minimum)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " 4.9.2.2 points 2"

[New text]: "4.8.3.2, Option A point 2) and point 3) or Option B point 2)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"point"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"The CCA observation time is declared by the manufacturer (see clause 5.3.1.q))."



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "A 100 % duty cycle"

[New text]: "An"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"as defined in clause B.7"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "This interference signal shall be a band limited noise signal which has a flat"

[New text]: "The"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" spectral"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " (maximum ripple ±1,5 dB), and shall have a bandwidth"

[New text]: " level (at the input"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " at least 10 MHz. The total power level"

[New text]: " the UUT)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "power density value"

[New text]: "applicable CCA threshold level (TL)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "4.9.2.1 point 5"

[New text]: " 4.8.3.1"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "4.9.2.2 point 5, multiplied by the Occupied Channel Bandwidth of the UUT."

[New text]: " 4.8.3.2. ETSI"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"63 ETSI EN 301 893 V1.8.1 (2015-03)"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"ETSI"





62 ETSHEN-301-893-V1.7-1(2012-06)

. Using the procedure defined in clause 5.3.9.2.2, it shall be verified that:

i)
NOTE 2:

NOTE 3:

i)

i)
NOTE 4:

NOTE 5:

Step 5:

The UUT stops transmissions on the current operating channel.

The UUT is assumed to stop transmissions within a period equal to themaximum Channel Occupancy
Time defined in clause@:9:2:0 for Frame Based Equipment or clause@:9:2:2 for Load Based Equipment.
The UUT is allowed to have Short Control Signalling Transmissions on the current operatingchannel’(see
ii) and iii).

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating
channels, the equipment is allowed to continue transmissions on other Operating Channels.

Apart from Short Control Signalling Transmissions there shall be no subseguent transmissions while the
interfering signal is present.

The Short Control Signalling Transmissions shall comply with the limits defined in clause 4:9:2:3:

The verification of the Short Control Signalling transmissions may require the analyser settings to be
changed (e.g. sweep time).

Onremovaliof the interference signal the UUT may start transmissions again on this channel however this
is not arequirement and therefore does not require testing.

e (Thesteps 2 to 4 shall be repeated for each of the channelsto be tested.

5.3.9.2.2

Generic test procedure for measuring channel/frequency usage

Thisis ageneric test method to evaluate transmissions on the operating channel being investigated. Thistest is only
performed as part of the procedure described in clause 5.3.9.2.1.

The test procedure shall be as follows:

Step 1:

. The analyser shall be set asfollows:

NOTE:

Centre Frequency: equal to the centre frequency of the channel being investigated

Fregueney Span: OHz

RBW: approx. 50 % of the Occupied Channel Bandwidth (if the analyser does not
support this setting, the highest available setting shall be used)

VBW: 3% RBW (if the analyser does not support this setting, the highest available
setting shall be used)

Detector Mode: RMS

Sweep time: > the Channel Occupancy Time

Number-of sweep(points) see note

The time resolution-has to-be sufficient to-meet- the-maximum-measurement-uncertainty-for-the period-to
be measured-n-most-cases; the tdle Period-isthe shortest-period-to-be- measured-and-thereby-defining the
timeresolution:

EXAMPLE: For-a-Channel-Occupaney-TFime-of 2-ms; the-minimum-tdie-Period-is-100 sy hencethe minimum

time resolution should be < 10 ps.
Trace mode: Clear/Write

Trigger: Video or Externa
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Step 2:

e  Savethetrace datato afile for further analysis by a computing device using an appropriate software
application or program.

Step 3:
. Indentify the data points related to the channel being investigated by applying a threshold.

. Count the number of consecutive data points identified as resulting from a single transmission on the channel
being investigated and multiply this number by the time difference between two consecutive data points.

. Repeat thisfor al the transmissions within the measurement window.

. For measuring idle or silent periods, count the number of consecutive data points identified as resulting from a
single transmitter off period on the channel being investigated and multiply this number by the time difference
between two consecutive data points.

. Repeat this for all the transmitter off periods within the measurement window.

5.3.9.2.3 Radiated measurements
For a UUT with integral antenna(s) and without temporary antenna connector(s), radiated measurements shall be used.

The output power of the signal generator simulating the interference signal shall provide a signal power at the antenna
of the UUT with alevel equal tolevel defined in clause@:9:2:point’d or clause@:9:2:2'point'5):

When performing radiated testing on aUUT with adirectional antenna (including smart antenna systems and systems
capable of beamforming), the wanted communications link (between the UUT and the companion device) and the
interference test signals shall be aligned to the direction corresponding to the UUT's maximum antenna gain.

The test set up as described in annex B and applicable measurement procedures as described in annex C shall be used to
test the adaptivity of the UUT. Thetest procedure is further as described under clause 5.3.9.2.1.
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Annex A (normative):
HS Requirements and conformance Test specifications
Table (HS-RTT)

The HS Requirements and conformance Test specifications Table (HS-RTT) in table A.1 serves a number of purposes,
asfollows:

it provides a statement of all the requirementsin words and by cross reference to (a) specific clause(s) in the
present document or to (a) specific clause(s) in (a) specific referenced document(s);

it provides a statement of all the test procedures corresponding to those essential requirements by cross
reference to (@) specific clause(s) in the present document or to (a) specific clause(s) in (a) specific referenced
document(s);

it qualifies each requirement to be either:
- Unconditional: meaning that the requirement appliesin all circumstances; or

- Conditional: meaning that the requirement is dependent on the manufacturer having chosen to support
optional functionality defined within the schedule.

in the case of Conditional requirements, it associates the requirement with the particular optional service or
functionality;

it qualifies each test procedure to be either:

- Essential: meaning that it isincluded with the Essential Radio Test Suite and therefore the requirement
shall be demonstrated to be met in accordance with the referenced procedures,

- Other: meaning that the test procedure isillustrative but other means of demonstrating compliance with
the requirement are permitted.

Table A.1: HS Requirements and conformance Test specifications Table (HS-RTT)

Harmonized Standard EN 301 893
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the R&TTE Directive [1]

Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference:
Clause No Clause No
1 Carrier frequencies 4.2 U E 5.3.2
2 Nominal, and occupied, channel 4.3 U] E 5.3.3
bandwidth
3 RF output power 4.4 U E 5.34
Transmit Power Control (TPC) 4.4 C Note 1 E 5.34
Power Density 4.4 U E 5.34
4 Transmitter unwanted emissions 45.1 U E 5.35
outside the 5 GHz RLAN bands
5 Transmitter unwanted emissions within 45.2 U E 5.3.6
the 5 GHz RLAN bands
6 Receiver spurious emissions 4.6 U E 5.3.7
7 DFS: Channel Availability Check 4.7.2.1 C Notes 2 and 3 E 5:3:8:12:10 and
5.3.8.2.1.2
8 DFS: Off-Channel CAC - Radar 4.7.2.2 C Notes 2, 3 and 4 E 5.3.8.213.1
Detection Threshold
9 DFS: Off-Channel CAC - Detection 4.7.2.2 C Notes 2, 3 and 4 @) 5.3.8.2.1.3.2
Probability
10 |DFS: In service Monitoring 4.7.2.3 C Notes 2 and 3 E 5.3.8.2.1.4
11 |DFS: Channel shutdown 47.24 C Note 2 E 5.3.8.2.1.5
12 |DFS: Non-occupancy period 4.7.2.5 C Notes 2 and 3 E 5.3.8.2.1.5
13 |DFS: Uniform spreading 4.7.2.6 C Notes 2 and 5 X
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Harmonized Standard EN 301 893
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the R&TTE Directive [1]

Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference:
Clause No Clause No
14  |Adaptivity 4.9 U E 5.3.9
15 |User Access Restrictions 4.10 S X
NOTE 1: Transmit Power Control (TPC) is not required for channels whose nominal bandwidth falls completely within the
band 5 150 MHz to 5 250 MHz. TPC is also not required for devices that operate at a maximum mean e.i.r.p. of
3 dB below the limits defined in table 1.
NOTE 2: DFS is not required for channels whose nominal bandwidth falls completely within the band 5 150 MHz to
5 250 MHz.
NOTE 3: Slave devices with a maximum transmit power of less than 200 mW e.i.r.p. do not have to implement the
Channel Availability Check, the Off-Channel CAC, the In-service Monitoring and the Non-Occupancy Period.
Slave devices with a maximum transmit power of 200 mW e.i.r.p. or more do not have to perform Channel
Availability Check or Off-Channel CAC at initial use of a channel.
NOTE 4: Where implemented by the manufacturer.
NOTE 5: Uniform Spreading is not required for Slave devices.

Key to columns:

Requirement:

No A unique identifier for one row of the table which may be used to identify a requirement or
its test specification.

Description A textual reference to the requirement.

Clause Number Identification of clause(s) defining the requirement in the present document unless another

document is referenced explicitly.

Requirement Conditionality:

u/C Indicates whether the requirement is to be unconditionally applicable (U) or is conditional
upon the manufacturers claimed functionality of the equipment (C).
Condition Explains the conditions when the requirement shall or shall not be applicable for atechnical

requirement which is classified " conditional ™.

Test Specification:

E/O

Indicates whether the test specification forms part of the Essential Radio Test Suite (E) or
whether it is one of the Other Test Suite (O).

NOTE: All tests whether "E" or "O" are relevant to the requirements. Rows designated "E" collectively make up

the Essential Radio Test Suite; those designated "O" make up the Other Test Suite; for those designated
"X" there is no test specified corresponding to the requirement. The completion of al tests classified "E"
as specified with satisfactory outcomes is a necessary condition for a presumption of conformity.
Compliance with requirements associated with tests classified "O" or " X" is a necessary condition for
presumption of conformity, although conformance with the requirement may be claimed by an equivalent
test or by manufacturer's assertion supported by appropriate entriesin the technical construction file.

Clause Number Identification of clause(s) defining the test specification in the present document unless

another document is referenced explicitly. Where no test is specified (that is, where the
previousfield is"X") thisfield remains blank.
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Annex B (normative):
Test sites and arrangements for radiated measurements

B.1 Testsites
Bl (Openair test sites

_Of view. Such a test siteimay bereally in open
ansparent to the radiowavesat the frequenciesconsidered:

AAn open air test site may be used to perform the measurements using the radiated measurement methods described in
(clause'5:Absoluteror rel ative measurementsmay; be performed on gransmitters oron receivers; absolute measurements

_theteﬂ_meawrementsshouidheﬁoﬂemanechorc
cflections are avoided:

opriate to thefrequeney-shall beuisediFon
frequencies above 1 GHz, any suitable measuring distance may be used. The equipment size (excluding the antenna)
'shall belessthan 20 % of the measuring distance. The height of theequipment or of the substitution antenna shall be

1,5 m; the height of the test antenna (transmit or receive) shall vary between 1 mand 4 m.

*  Noextraneous conducting objects having any dimension in excess of a quarter wavelength of the highest
frequency tested shall be in the immediate vicinity of the site according to CISPR 16-1-1 [4].

*  All cables shall be as short as possible; as much of the cables as possible shall be on the ground plane or
Ppreferably below; and the low impedance cables shall be screened.

{Theigeneralmeasurementiarrangement is shown in figure B.1.

2—.
_'F'I
height-range
1 Tto4m
L5m ground
| |
4 3
2: Testantenna:
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An anechoic chamber is a well shielded chamber covered inside with radio frequency absorbing material and simulating
afree space environment. It is an alternative site on which to perform the measurements using the radiated measurement
‘methods described in clause 5.3. Absolute or relative measurements may be performed on transmitters or on receivers.
‘Absolute measurements of field strength require a calibration of the anechoic chamber. The test antenna, equipment
(under test and substitution'antennaare used in-away-similar to that'at the open-air test Site; but are all located at the
sameffixed height above the floor

/An anechoic chamber should meet the requirements for shielding loss and wall return loss as shown in figure B.2.
[Figure B.3 shows an example of the construction of an anechoic chamber having a base areaof 5mby 10 mand a
height-of-5-m:—TFhe ceiling and walls are€oated with [pyramidically formedabsorbers approximately: 1imrhighy The base
is covered with special absorbers which form the floor. Theavailable internal dimensions of the chamber are
3mx8mx3m, sothat amaximum measuring distance of 5 min the middle axis of this chamber is available. The
floor absorbers reject floor reflections sq that the antenna height needs not be changed. Anechoic chambers of other
dimensions may be used.

Bi2:3 (Influence of parasitic reflections

For free-space propagation in the far field, the relationship of the field strength E and the distance R is given by
E = B X (Ry/R), Where Eyis the eference field strength and R, is the reference distance. This relationship allows
relative measurements to be made as all constants are eliminated within the ratio and neither cable attenuation nor
antenna mismatch or antenna dimensions are of importance.

If the logarithm of the foregoing equation is used, the deviation from the ideal curve may be easily seen becauise the
ideal correlation of field strength and di stance appears as a straight line, The deviations occurring in practice are then
clearly visible. Thisindirect method shows quickly and easily any disturbances dueto reflections and is far lessdifficult
‘than the direct measurement of reflection attenuation.

With an anechoic chamber of the dimensions given above at low frequencies below 100 MHz there are no far field
conditions, but the wall reflections are stronger, so that careful calibration is necessary. In the medium frequency range
from200'MHz to 1/GHz thedependence of the field strength to the distance meets theexpectations very well. Above
1 GHz, because more reflections will occur, the dependence of the field strength to the distance will not correlate so
closely.

Bi1214 (Calibration and mode of use

The calibration and mode of use is the same as for an open air test site, the only difference being that the test antenna
does not need to be raised and lowered whilst searching for a maximum, which simplifies the method of measurement.

ETSI



Compare: Replace�

text

[Old text]: "67"

[New text]: "68"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "V1.7.1 (2012-06) B.1.2 Anechoic chamber B.1.2.1 General An anechoic chamber"

[New text]: "V1.8.1 (2015-03) Figure B.1: A typical Open Area Test Site The ground plane creates a wanted reflection path, such that the signal received by the receiving antenna"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" the sum of the signals received from the direct and reflected transmission paths. The phasing of these two signals creates"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "well shielded chamber covered inside with radio frequency absorbing material"

[New text]: "unique received level for each height of the transmitting antenna (or UUT)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "simulating"

[New text]: " the receiving antenna above the ground plane. The antenna mast provides"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "free space environment. It is an alternative site onwhich"

[New text]: "variable height facility (from 1 m"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " perform"

[New text]: " 4 m) so that"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "measurements using"

[New text]: "position of"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"radiated"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "methods described in clause 5.3. Absolute or relative measurements may"

[New text]: "antenna can"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " performed on transmitters"

[New text]: "optimized for maximum coupled signal between antennas"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " on receivers. Absolute measurements of field strength require"

[New text]: "between"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "calibration"

[New text]: "UUT and the measurement antenna. A turntable is capable"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" rotation through 360° in"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "anechoic chamber. The test antenna, equipment under test"

[New text]: " horizontal plane"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " substitution antenna are"

[New text]: "it is"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

" in a way similar"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " that at"

[New text]: " support"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"open air"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "site, but are all located"

[New text]: " sample (UUT)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "the same fixed"

[New text]: " a"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" of usually 1,5 m"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "floor. B.1.2.2 Description An anechoic"

[New text]: " ground plane. The measurement distance and minimum"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " should meet"

[New text]: "dimensions can be found in clause B.2.4. The distance used inactual measurements shall be recorded with"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "requirements for shielding loss and wall return loss as shown"

[New text]: "test results. Further information on Open Area Test Sites can be found"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " figure B.2. Figure B.3 shows an example of the construction of an"

[New text]: " ETSI TR 102 273-4 [12]. B.2.2 Semi Anechoic Room A Semi Anechoic Room is - or"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "having"

[New text]: "with"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "base area of 5 m by 10 m"

[New text]: "conductive ground plane - is an enclosure, usually shielded, whose internal walls"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"a height of 5 m. The"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

" and walls"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "coated"

[New text]: "covered"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " pyramidically formed absorbers approximately 1 m high."

[New text]: " radio absorbing material."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "base"

[New text]: "floor, which is metallic,"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" not"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "with special absorbers which form"

[New text]: "by absorbing material and forms"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "floor."

[New text]: "ground plane."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "available internal dimensions of"

[New text]: "chamber usually contains an antenna mast at one end and a turntable at"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"other end. A typical anechoic"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "are 3 m × 8 m × 3 m, so that"

[New text]: "with"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "maximum measuring distance of5 m"

[New text]: "conductive ground plane is shown"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " the middle axis"

[New text]: "figure B.2. This type"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " this"

[New text]: " test"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" attempts to simulate an ideal Open Area Test Site, whose primary characteristic"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " available. The floor absorbers reject floor reflections so"

[New text]: " a perfectly conducting ground plane of infinite extent. ETSI"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"69 ETSI EN 301 893 V1.8.1 (2015-03) Figure B.2: A typical Semi Anechoic Room In this facility the ground plane creates a wanted reflection path, such"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"the signal received by"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"receiving"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "height needs not be changed. Anechoic chambers of other dimensions may be used. B.1.2.3 Influence"

[New text]: "is the sum"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Delete�

text

" parasitic reflections For free-space propagation in"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "far field,"

[New text]: "signals received from"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "relationship"

[New text]: "direct and reflected transmission paths. The phasing of these two signals creates a unique received level for each height"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "field strength E"

[New text]: "transmitting antenna (or UUT)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "distance R is given by E = E × (R/R), where E is"

[New text]: "receiving antenna above"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "reference field strength and R is"

[New text]: "ground plane. The antenna mast provides a variable height facility (from 1 m to 4 m) so that"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "reference distance. This relationship allows oooorelative measurements to be made as all constants are eliminated within"

[New text]: "position of"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "ratio and neither cable attenuation nor"

[New text]: "measurement"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "mismatch"

[New text]: "can be optimized for maximum coupled signal between antennas"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "antenna dimensions are of importance. If"

[New text]: "between a UUT and"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "logarithm"

[New text]: "measurement antenna. A turntable is capable"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" rotation through 360° in"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "foregoing equation"

[New text]: " horizontal plane and it"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " used,"

[New text]: " used to support"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "deviation from"

[New text]: " test sample (UUT) at a height of usually 1,5 m above"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "ideal curve may"

[New text]: " ground plane. The measurement distance and minimum chamber dimensions can be found in clause B.2.4. The distance used inactual measurements shall"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "easily seen because"

[New text]: "recorded with"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "ideal correlation of field strength"

[New text]: "test results. Further information on Semi Anechoic Rooms can be found in ETSI TR 102 273-3 [11]. B.2.3 Fully Anechoic Room (FAR) A Fully Anechoic Room is an enclosure, usually shielded, whose internal walls, floor and ceiling are covered with radio absorbing material. The chamber usually contains an antenna support at one end"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

"distance appears as"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "straight line."

[New text]: "turntable at the other end. Atypical Fully Anechoic Room is shown in figure B.3. ETSI"
The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"70 ETSI EN 301 893 V1.8.1 (2015-03) Figure B.3: A typical Fully Anechoic Room"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "deviations occurring in practice are then clearly visible."

[New text]: "chamber shielding and radio absorbing material provide a controlled environment for testing purposes."
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "indirect method shows quickly"

[New text]: " type of test chamber attempts to simulate free space conditions. The shielding provides a test space, with reduced levels of interference from ambient signals"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " easily any disturbances due to"

[New text]: "other outside effects, whilst the radio absorbing material minimizes unwanted"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"from the walls"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: " is far less difficult than"

[New text]: "ceiling which can influence"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "direct measurement of reflection attenuation. With an anechoic chamber of"

[New text]: "measurements. The shielding should be sufficient to eliminate interference from"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "dimensions given above at low frequencies below 100 MHz there are no far field conditions, but the wall reflections are stronger, so"

[New text]: "external environment that would mask any signals"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "careful calibration"

[New text]: "have to be measured. A turntable"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "necessary. In"

[New text]: "capable of rotation through 360° in"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "medium frequency range from 100 MHz"

[New text]: " horizontal plane and it is used"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" support the UUT at a height of usually"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "GHz"

[New text]: "m above"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "dependence of"

[New text]: "absorbing material. The measurement distance and minimum chamber dimensions can be found in clause B.2.4. The distance used inactual measurements shall be recorded with"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "field strength"

[New text]: "test results. Further information on Fully Anechoic Rooms can be found in ETSI TR 102 273-2 [10]. B.2.4 Measurement Distance The measurement distance should be chosen in order"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

" measure"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Insert�

text

"UUT at far-field conditions. The minimum D 2 measurement"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "meets"

[New text]: "between"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "expectations very well. Above 1 GHz, because more reflections will occur,"

[New text]: "equipment and"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "dependence of"

[New text]: "measurement antenna should be λ or rm >> , whichever is"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "field strength to the"

[New text]: "λ greater. λ = wavelength in m rm = minimum measurement"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "will not correlate soclosely. B.1.2.4 Calibration"

[New text]: "between UUT"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: " mode"

[New text]: "measurement antenna inm D = largest dimension"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "use The calibration and mode"

[New text]: " physical aperture"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Delete�

text

" use is"



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "same as for an open air test site, the only difference being that the test"

[New text]: "largest"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "does not need to be raised and lowered whilst searching for a maximum, which simplifies"

[New text]: " in"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "method of measurement."

[New text]: "measurement setup, in m"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size





68 ETSI EN 301 893 V1i7:17(2012=06)

A a (dB)

110—

100—

90 |
80
70 —
60 —

Minimum-limit for the sheilding

Limit of the return

50
40—
30—
20 |
10

T 1T T T T T T 1T

0

ALAARRARRARRAARAAALR

Equiprrent I‘-Measurement distance »l Measuring
under test | | Antenna

Non-conductive turntables

"" gs 4!! fis ﬂ ﬂ g AREA AR R i
b

RAARARA

v
coaxial feedthrougtl' Shielded room without

absorbers for the
testinstruments

Figure-B-3:-Anechoic-shielded-chamber-forsimulated-free-space measurements

ETSI



Compare: Replace�

text

[Old text]: "68"

[New text]: "71"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "V1.7.1 (2012-06)"

[New text]: "V1.8.1 (2015-03)"
The following text attributes were changed: 
   fill color, size



Compare: Replace�

text

[Old text]: "a (dB)"

[New text]: "λ D 2 ="
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "0 10 20 30 40 50 60 70 80 90 100 110"

[New text]: "distance between outer boundary of radiated near field (Fresnel region) and inner boundary"
The following text attributes were changed: 
   font, fill color, size



Compare: Delete�

text

"Minimum limit for the sheilding loss"



Compare: Delete�

text

"Limit"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Delete�

text

"returnloss"



Compare: Replace�

text

[Old text]: "10 k"

[New text]: "radiated far-field (Fraunhofer region) in m, also known as Rayleigh distance For those measurements, where these conditions cannot be fulfilled"
The following text attributes were changed: 
   font, fill color, size



Compare: Delete�

text

"100 k"



Compare: Delete�

text

"1 M"



Compare: Delete�

text

"10 M"



Compare: Delete�

text

"30 M 100 M 300 M 1 G"



Compare: Delete�

text

"4 G"



Compare: Delete�

text

"10 G f (Hz)"



Compare: Delete�

text

"Figure B.2: Specification for shielding"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "reflections"

[New text]: "where the measurement"
The following text attributes were changed: 
   font, fill color, size



Compare: Delete�

text

"10 m"



Compare: Delete�

text

"Equipment"



Compare: Delete�

text

"Measurement"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Insert�

text

"would result in measurements in the near field (e.g. while measuring spurious emissions), this should be noted in the"



Compare: Delete�

text

"Measuring"



Compare: Delete�

text

"under"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Insert�

text

"report"



Compare: Delete�

text

"Antenna"



Compare: Delete�

text

"5 m"



Compare: Delete�

text

"Non-conductive turntables"



Compare: Delete�

text

"Non-conductive surface"



Compare: Delete�

text

"1 m"



Compare: Delete�

text

"Ground plan"



Compare: Delete�

text

"Measurement distance"



Compare: Delete�

text

"5 m"



Compare: Delete�

text

"Non-conductive turntables"



Compare: Delete�

text

"Absorbers"



Compare: Delete�

text

"Filter blocks"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Insert�

text

" the additional measurement uncertainty should be incorporated into the results. B.3 Antennas B.3.1 Introduction Antennas are needed"



Compare: Delete�

text

"coaxial feedthrough"



Compare: Delete�

text

"Shielded room without"



Compare: Delete�

text

"absorbers"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Insert�

text

"radiated"



Compare: Delete�

text

"test instruments"



Compare: Delete�

text

"Figure B.3: Anechoic shielded chamber for simulated free space"



Compare: Replace�

text

The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "ETSI"

[New text]: " on"
The following text attributes were changed: 
   font, fill color, size





69 ETSHEN-301-893-V1.7-1(2012-06)

B.2 Testantenna

When the test Sitelisiused forradiation'measurements the test antennashall be used to @etect the field from both the test
sample and the substitution antenna. When the test site is used for the measurement of receiver €haracteristics the
antennashall’be used asa transmitti ng @ntennarThis antennahall be mounted on a support capable of allowing the
antennato be used in either horizontal or vertical (polarization'and for the height of its centre above the ground te be
varied over the specified range. Preferably test antennas with pronounced directivity should be used. The size of the test
antennaiaong the measurement axis shall not exceed 20 % of the measuring distance.

B.3 Substitution antenna

The substitution antenna shall be used to replace the@WUT in substitution measurements. (Formeasurements below
1'GHz'the substitution antenna shall be@halfwavelength'dipole resonant'at the frequency (Under'consideration; ora
shortened dipole, calibrated to the half wavelength dipole. For measurements between 1 GHz and 4 GHz either a half
wavelength dipole or a horn radiator may be used. For measurements above 4 GHz a horn radiator shall be used. The
centre of this antenna shall €oincidewith the reference point of thetest'sampleit hasreplaced: Thisreferencepoint shall
be the volume centre of the@ample when its antenna i simountediinsidethe’cabinet) or the point where an @utside
antenna.is connected to the €abinet:

The distance between the lower extremity of the(dipale and the ground shall be at least 30 cm.

NOTE? | The(@ain of ahorn antenna isgenerally expressed rel ative to an isotropic radiator:
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Annex C (normative):
General description of measurement

This annex gives the general imethodsiof measurements fer-RF-signals using the test sites and arrangements described in
annex B.

C.1 Conducted measurements

Conducted measurements may be applied to equipment provided with an antenna connector(s) e.g. by means of a
spectrum analyser.

C.2 Radiated measurements

Radiated measurements shall be performed with the aid of atest antenna and imeasturementinstrumentsas described in
annex B. The test-antenna-and measurement instrument shall be calibrated according to the procedure defined in this
annex. The(equipment to'be measured and the test antenna shall be oriented to obtain the maximum emitted power
level. This position shall be recorded in the measurement report. (Thefrequency range shall be measured in this position:

Radiated measurements should be performed in an anechoic chamber. For other test sites corrections may be needed
(seelannex'B)» T he following test-procedure-applies:

a) Atestsitewhichfulfilsthe requirements-of-the specified frequencyrange-of-this measurement shall-be used.
Thetest antenna shall be oriented initially for vertical polarization unless otherwise stated and the transmitter
under'test shall be placed on the support in its standard position {(clause-B-1:1) and switched on.

b)  For average power measurements a non-selective voltmeter or wideband spectrum analyser shall be used. For
other measurements a spectrum analyser or selective voltmeter shall be used and tuned to the measurement
frequency-

In-either-case-a)-or-b); the test antennashallberaised or lowered;if necessary; through the Specified height range until
the maximum signal level is detected on the spectrum analyser or selective voltmeter.

The test antenna need not be raised or lowered if the measurement is carried out on atest site according to clause B.1.2.

2 —
specified
height range

1 2todm

15m ground
plane
Il |
3

Equipment under test.
Test antenna.
Spectrum analyser or measuring receiver.

Figure C.1: Measurement arrangement @
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¢  Thetransmitter shall be rotated through 360° @bout averticaliaxis until a higher maximum signal is received.

. Thetest antenna shall be raised or lowered @gain;ifinecessary; through the specified height range until a
maximum is obtained. This level shall be recorded.

NOTE: This maximum may be alower value than the value obtainable at heights outside the specified limits.

The test antenna need not be raised or lowered if the measurement iscarried out on atest site according to clauseB.1.2.
This measurement shall be repeated for horizontal polarization. The result of the measurement is the higher power
obtained from the two measurements with the indication of the corresponding polarization.

C.3 Substitution measurement

The actual signal generated by themeasured equipment may be determined by means of a substitution measurement in
which a known signal source replaces the device to be measured, see figure C.2. This method of measurement should be
used i n an-anecheic-chamber.or-other-test-sites-corrections-may-be-needed,-see-annex-B-

2 —
specified
height-range

1 Tto4m

15m ground
plane
l Il Il l
4 3

Substitution-antenna.

Testantenna:
Spectrum-analyser-or-selective-voltmeter.
Signal-generator-

Figure-C.2:--Measurement-arrangement-2

Using-measurement-arrangement-2; figure(Ci2;ithe substitution antenna shal | (replace the transmitter antennalin the'same
position'andiin vertical polarization. (Thefrequency of the signal generator ghall’beadjusted to the measurement
frequency. Thettest antenna shall be(raised orlowered;if necessary; to ensure that the maximum signal is stitl received.
Theinput signal toithe'substitution'antenna'shall’be adjusted intevel until @nequal’oraknownrelated level tothat
detected fromthe transmitter is obtained in the test receiver:

The test-antenna need not be raised-or towered-if the measurement iScarried out on'atest site’according to clause B:1:2.

Theradiated power is equal to the power supplied by the signal generator, increased by, the known'relationshipif
negessary and @ftericarreations due to the@ain of the substitution antenna and the €ablelossbetween the signal
generator and the substitution antennar

Thismeasurement shall'be repeated with horizontal polarization: Theresult of the measurement s thehigher power
obtained from the twommeasurements with theindication of thecorresponding polarization:
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Annex D (normative):
DFS parameters

Table D.1: DFS requirement values

Parameter Value
Channel Availability Check Time 60 s (see note 1)
Minimum Off-Channel CAC Time 6 minutes (see note 2)
Maximum Off-Channel CAC Time 4 hours (see note 2)
Channel Move Time 10s
Channel Closing Transmission Time 1ls
Non-Occupancy Period 30 minutes

NOTE 1: For channels whose nominal bandwidth falls completely or partly within the
band 5 600 MHz to 5 650 MHz, the Channel Availability Check Time shall be
10 minutes.

NOTE 2: For channels whose nominal bandwidth falls completely or partly within the
band 5 600 MHz to 5 650 MHz, the Off-Channel CAC Time shall be within the
range 1 to 24 hours.

Table D.2: Interference threshold values

e.i.r.p. Spectral Density Value
dBm/MHz (see notes 1 and 2)
10 -62 dBm

NOTE 1: This is the level at the input of the receiver of an RLAN device
with a maximum e.i.r.p. density of 10 dBm/MHz and assuming a
0 dBi receive antenna. For devices employing different e.i.r.p.
spectral density and/or a different receive antenna gain G (dBi)
the DFS threshold level at the receiver input follows the following
relationship:
DFS Detection Threshold (dBm) = -62 + 10 - e.i.r.p. Spectral
Density (dBm/MHz) + G (dBi); however the DFS threshold level
shall not be lower than -64 dBm assuming a O dBi receive
antenna gain.

NOTE 2: Slave devices with a maximum e.i.r.p. of less than 23 dBm do not
have to implement radar detection:

Table D.3: Parameters of the reference DFS test signal

Pulse width Pulse repetition Pulses per burst
W [ps] frequency PRF [PPS] [PPB]
1 700 18
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Table D.4: Parameters of radar test signals

Radar test Pulse width Pulse repetition frequency Number of Pulses per
sighal # W [ps] PRF (PPS) - burst for each
different

(see notes 1 ) . PRF (PPB)

Min Max Min Max PRFs

to 3) (see note 5)
10

1 0,5 5 200 1 000 1 (see note 6)
15

2 0,5 15 200 1 600 1 (see note 6)
3 0,5 15 2300 4000 1 25
4 20 30 2 000 4 000 1 20
10

5 0,5 2 300 400 2/3 (see note 6)
6 05 2 400 1200 213 15

(see note 6)

NOTE 1: Radar test signals @to @ are constant PRF based signals. See figure D.1. These radar test signals
are intended to simulate also radars using a packet based Staggered PRF. See figure D.2.

NOTE 2: Radar test signal @ is a modulated radar test signal. The modulation to be used is a chirp
modulation with a +2,5 MHz frequency deviation which is described below.

3 100; 2,5
s 2
2 _—
,:'ET : /
=
-0 / 50,0
1
-2 —
5 Y025 | | | ’
0 20 40 60 80 100
% of time (of width pulse)

NOTE 3: Radar test signals &and ® are single pulse based Staggered PRF radar test signals using 2 or 3
different PRF values. For radar test signal 5) the difference between the PRF values chosen shall
be between 20 PPS and 50 PPS. For radar test signal @) the difference between the PRF values
chosen shall be between 80 PPS and 400 PPS. See figure D.3.

NOTE 4: Apart for the Off-Channel CAC testing, the radar test signals above shall only contain a single
burst of pulses. See ffigures D.1, D.3 and D.4.

For the Off-Channel CAC testing, repetitive bursts shall be used for the total duration of the test.
Seeffigures D.2 and D.5. See also (Clauses 4:7:2:2;5:3:8:2:1:3:1 and 5:3181211:312:

NOTE 5: The total number of pulses in a burst is equal to the number of pulses for a single PRF multiplied
by the number of different PRFs used.

NOTE 6: For the CAC and Off-Channel CAC requirements, the minimum number of pulses (for each PRF)
for any of the radar test signals to be detected in the band 5 600 MHz to 5 650 MHz shall be 18.

Table D.5: Detection probability

Detection Probability (Py)

Channels whose nominal bandwidth falls
partly or completely within the 5 600 MHz
to 5 650 MHz band

99,99 %

Parameter
Other channels

CAC, Off-Channel CAC 60 %

60 % 60 %

In-Service Monitoring
NOTE:

P4 gives the probability of detection per simulated radar burst and represents a minimum
level of detection performance under defined conditions. Therefore P4 does not
represent the overall detection probability for any particular radar under real life conditions.
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Figure D.1: General structure of a single burst/constant PRF based radar test signal

__ OfFChannel CAC Time

i Burst Interval Time (BIT)

Figure D.2: General structure of a multiple burst/constant PRF based radar test signal
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Figure D.3: General structure of a single burst/single pulse based staggered PRF radar test signal
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Figure D.4: General structure of a single burst/packet based staggered PRF radar test signal
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Figure D.5: General structure of a multiple burst/packet based staggered PRF based radar test signal
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Annex E (informative):
Guidance for testing IEEE 802:12In™ Devices

E.1 Introduction

The following guidance may be used by test 1abs and manufacturers when evaluating compliance of
| EEE 802:11n™[10]) radio devices to the present document. The technol ogy-specific information in this annex does not
congtitute additional requirements and does not modify the technical requirements of the present document.

In addition to the mandatory and optional modes defined in the | EEE 802:22n™"[20]) technol ogy standard, Smart
Antenna Systems may utilize additional modes of operation not defined in the | EEE 802:22n™[10]) standard.
Therefore, this annex presents a non-exhaustive list of the most commonly expected modes and operating states for
| EEE 802:11n™=based devices([10]) with the associated references to the appropriate categories for testing in the
present document.

The guidance provided in this informative annex assumes that the product utilizes two or more transmit and receive
chains.

E.2 Possible Modulations

Listed below are the most common modulation types and channel widths used by 5 GHz | EEE 802:12n™[20]) devices:
. |EEE 802.11™ (9] modulations using a single or multiple transmitters with or without transmit CSD.
. HT20: 20 MHz channels with one to four spatial streams (MCS 0 through MCS 76).
. HT40: 40 MHz channels with one to four spatial streams (MCS 0 through MCS 76).

NOTE: A gpatial stream isastream of bits transmitted over a separate spatial dimension. The number of spatial
streams is not necessarily equivalent to the number of transmit chains.

E:222 Guidance for Testing

The objective is to test the equipment in configurations which result in the highest e.i.r.p. and e.i.r.p. density. These
configurations are further referred to as the worst-case.

E2i01 Modulation Used for Conformance Testing

One worst case modulation type for 20 MHz operation (and one worst case modulation type for 40 MHz operation, if
supported) should be identified and used for conformance testing per the present document.

Where the 20 MHz and 40 MHz modes support different numbers of transmit chains and spatial streams, testing may
need to be performed to identify the worst case modes.

Comparison measurements of mean RF output power (or mean e.i.r.p.) and power density (or e.i.r.p. density), across al
modulations can be used to establish the worst case modulation type for 20 MHz operation (and the worse case
modulation type for 40 MHz if supported).

EXAMPLEET? If comparison measurements determine that HT20 MCS 0 (6,5 Mbit/s, one spatia stream) is
worst-case, then this mode should be used for conformance testing (and not 802:22 modul ations
and not HT20MCS 1 through'MCS15): One worst-case modulation for HT40 operation should be
identified and used for the conformance testing.
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EXAMPEE2? However, if the product has transmit power levels different for lEEE802:21™1[9) vs. HT20
operation, then worst-case modul ation type should be identified for both modes and used for
testing the e.i.r.p. and e.i.r.p. density which need to be repeated for both({ EEE802:12™"[9]) and
HT20 operation.

The ei.r.p. and e.i.r.p. density conformance tests should be repeated using the worst-case
|EEE 802.11™ [9] and HT20 modes, respectively. In this case three sets of e.i.r.p. and e.i.r.p.
density) conformancetesting should be performed:

- Worst-case|EEE 802:22™[9)) modulation.
- Weorst=case HT20 modulation.
- \Worst=case HT40 modulation.

NOTE? In some operating modes, the CSD feature may be disabled. Comparison testing between CSD enabled
and CSD disabled will determine the worse-case configuration, and this configuration will then be used
during the conformance testing.

E.3 Possible Operating Modes

Listed below are the most common operating states of multiple transmit/receive chains within Smart Antenna Systems:
. Beamforming feature implemented and enabled or disabled.
e  All available transmit and receive chains enabled.

. A subset of the present transmit/receive chains temporarily disabled during normal operation (i.e. dynamically,
based on link conditions or power requirements). In this case, a vendor may implement higher transmit power
settings (dynamically) for the active transmit chains.

. Although not commonly expected, it is possible that a device may utilize different transmit power settings
between one or more of the present transmit chains.

E312 Guidance for Testing

Thee.i.r.p. and e.i.r.p. density tests should be repeated using the worst-case (Moadulations described above and in the
following operating states when supported by the device:

e  Where one or more of the transmit chainsis manually or automatically disabled during normal operation and
different target RF output power levels are used depending on the number of active transmit chains, then
e.i.r.p. and e.i.r.p. density conformance testing should be performed using each configuration.

EXAMPLE 1: A device with three transmit chains may support an operating mode using three transmit chains at
one power level and another operating mode in which one transmit chain is using a higher power
level while the other transmit chains are disabled. The e.i.r.p. and e.i.r.p. density conformance
testing should be repeated (using the worst-case modul ation types described above) for both of the
above mentioned (three-transmit and single-transmit) operating modes.

EXAMPLE 2: @& device with three transmit chainsWwhich does not change its (per transmit chain) RF output
power based on the number of active ehains,need-not-undergo-repeat-testing-for-all-the transmit
chains.

. Where a beamforming feature isimplemented, conformance testing should be performed as indicated for a
device with a beamforming feature;

- Where the beamforming feature may be disabled manually or automatically, conformance testing does
not need to be repeated if the (per transmit chain) RF output power settings remain unchanged.

- Where the beamforming feature may be disabled manually or automatically, conformance testing needs
to be repeated if different (per transmit chain) RF output power settings will be used.
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Annex F (informative):
Application form for testing

The form contained in this annex may be used by the manufacturer to comply with the requirements contained in
clause 5.3.1 to provide the necessary information about the equipment to the test laboratory prior to the testing. It
contains product information as well as other information which might be required to define which configurationsshall
be tested, which testsshall be performed as well as the test conditions.

If used, this application form should form an integral part of the test report.

FE:X Information as required by EN 301 893 (V1i7:1);
clause 5.3.1

In accordance with EN 301 893, clause 5.3.1, the following information is provided by the manufacturer.

a) TheNominal Channd Bandwidth(s):

Nomina Channdl Bandwidth 1. ... MHz
Nomina Channel Bandwidth2: ... MHz
Nomina Channdl Bandwidth3: ... MHz

The associated centre frequencies:
For Nomina Channel Bandwidth 1:
for the band 5150=5 350 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
fortheband 5470=5725 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
For Nominal Channel Bandwidth 2:
for theband 5150=5350 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
for theband 5470=5725 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
For Nominal Channel Bandwidth 3:
for theband 5150=5350 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
for theband 5470=5725 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
b) For equipment that support simultaneoustransmissionsin one or more channels:
The (maximum) number of channels used for these simultaneous transmissions. ...
These channels are adjacent channels: []Yes 1 No
In case of non-adjacent channels, whether or not these channels are in different sub-bands:
[ ]Yes [ ] No

NOTE1: In case of simultaneous transmissions, further information defining the channels used for these
simultaneous transmissions may be required.
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c¢) Thedifferent transmit operating modes (see clause 5.1.4.2) (tick all that apply):
[ ] Operating mode 1: Single Antenna Equipment
[1 & Equipmentwithonly 1 antenna
] b) Equipment with diversity antennas but only 1 antenna active at any moment in time

[1 c©) Smart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode where
only 1 antenna is used. (e.g- 1 EEE-802.11alegacy-mode in-smart-antenna-systems)

[] Operating mode 2: Smart Antenna Systems - Multiple Antennas without beamforming
[l @& Singlespatial stream/Standard throughput (e-g-HEEE-802.11alegacy mode)
] b) High Throughput (=1 spatial stream) using Nominal Channel Bandwidth 1
[l ¢ High Throughput {32 spatial stream) using Nominal Channel Bandwidth 2
[ ] Operating mode 3: Smart Antenna Systems - Multiple Antennas with beamforming
[l & Singlespatial stream/Standard throughput (e:g-—EEE-802-11alegacy-mode)
[l  b) High Throughput (2 spatial stream) using Nominal Channel Bandwidth 1
[] ¢ High Throughput {32 spatial stream) using Nominal Channel Bandwidth 2
d) Incaseof Smart Antenna Systems or multiple antennagystems
e Thenumber of Receive chains: ......
e Thenumber of Transmit chains: ...
e Equal power distribution among the transmit chains:.  [] Yes [ No
e In case of beamforming, the maximum (additional) beamforming gain:  ...... daB
NOTE2) Beamforming gain does not include the basic gain of a single antenna (assembly).
€) TPC featureavailable:
[l Yes
[] No
f)  For equipment with TPC range:

The lowest and highest power level (or lowest and highest e.i.r.p. level in case of integrated antenna equipment),
intended antenna assemblies and corresponding operating frequency range for the TPC range (or for each of the TPC
ranges if more than one isimplemented).
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TPC range 1. Applicable Frequency Range:

[] 5150 MHzto 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands: [ ] Yes 1 No

[ 1 5470 MHzto 5725 MHz only (Outdoor only)
Applicable power levels (seenote): [ ] Txout[] ei.r.p

NOTE3: Indicate whether the power levels specified are Transmitter Output Power levels or e.i.r.p. levelsin case
of integrated antenna equipment.

If more than@ transmit chain is present (e.g. in the case of smart antenna systems), the power levels below represent the
power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).

Table B2 Power levels for TPC range 1

Sub-band Operating Operating Operating

(MHz) Mode 1 Mode 2 Mode 3

(dBm) (dBm) (dBm)
Lowest setting 5150t05350 | @ e | e e
(Prow) 5470t05725 | ... | a1
Highest Setting 5150to 5350 | @ e | e
(Prigh) 5470t05725 | e |

Beamforming possible: []Yes [ ]No

Intended Antenna Assemblies:

Table Fi22 Intended Antenna Assemblies for TPC range 1

Beam . .
Antenna Antenna Operating Sub-band forming e:ir-p-—for | edr-p-for
Assembly Gain Mode (MHz) gain Prow Phigh
name (dBi) (dB) (dBm) (dBm)

5150t05350 | e | e |

Mode 1
5470t05725 | e | e |
5150t05350 | e | e |

<Antennal> | ... Mode 2
5470t05725 | e | e |
5150t05350 | e | e |

Mode-3
5470t05725 | e | e |
5150t05350 | e | e |

Mode 1
5470t05725 | e | e |
5150t05350 | e | e |

<Antenna2> | ... Mode 2
5470t05725 | e | e |
5150t05350 | e | e | s

Mode 3 05350

5470t05725 | @ e | e |
5150t05350 | e | e |

Mode 1
5470t05725 | e | e | e
5150t05350 | e | e | e

<Antenna 3> | ... Mode 2
5470t05725 | e | |
5150t05350 | e | e | s

Mode 3 05350

5470t05725. | e | |
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DFSThresholdtevel: dBm [] at the antenna connector
] infront of the antenna
TPCrange 2:--Applicable Frequency-Range:

[] 5150 MHzto 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands: [ ] Yes 1 No

[1 5470 MHzto 5 725 MHz only (Outdoor only)
Applicable power levels(seenote): ] Txout[ ] eirp

NOTE4: Indicate whether the power levels specified are Transmitter Output Power levelsor e.i.r.p. levelsin case
of integrated antenna equipment.

If more than@ transmit chain is present (e.g. in the case of smart antenna systems), the power levels below represent the
power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).

Table Ei32 Power levels for TPC range 2

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)
Lowest Se’[ting 5150to 5350 | @ e | e
(Piow) 5470t05725, | .. |
Highest Setting 5150to05350, | @ . | e
(Pnigh) 5470t05725, | ..

Beamforming possible: []Yes [ ]No

Intended Antenna Assemblies:
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Table F.4: Intended Antenna Assemblies for TPC range 2

Antenna Antenna Operatin Sub-band fc?r?nair:: EIRP for EIRP for
Assembly Gain pMode 9 (MHz) ain g Plow Phigh
name (dBi) ?dB) (dBm) (dBm)
5150t05350 | ... | |l
Mode 1
5470to5725 | ... | .|l
5150t05350 | ... | |l
<Antenna 1> | ... Mode 2
5470to 5725 | ... | |
5150t05350 | ... | |
Mode 3 05350
5470to5725 | ... | .|l
5150t05350 | ... | |l
Mode 1
5470to5725 | ... | .|l
5150t05350 | ... | |
<Antenna 2> | ... Mode 2
5470to 5725 | ... | |
5150t05350 | ... | |l
Mode 3
5470to5725 | ... | .|l
5150t05350 | ... | |
Mode 1
5470to5725 | ... | |
5150t05350 | ... | |
<Antenna 3> |  ...... Mode 2
5470to5725 | ... | el
5150t05350 | ... | |l
Mode 3
5470to5725 | ... | |
DFSThreshold level: ... dBm [] at the antenna connector

] in front of the antenna
g) For equipment without a TPC range:
Power Setting 1: Applicable Frequency Range:

[] 5150 MHzto 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands: [ ] Yes 1 No

[] 5470 MHzto 5725 MHz only (Outdoor only)
Applicable power levels (seenote):  [] Tx out [] ei-r.p.

NOTE5: Indicate whether the power levels specified are Transmitter Output Power levelsor e.i.r.p. levelsin case
of integrated antenna equipment.

If more than@ transmit chain is present (e.g. in the case of smart antenna systems), the power levels below represent the
power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).

Table FE5a Maximum Transmitter Output Power for Power Setting 1

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)

5150t05350 | ... | e
5470to5725 | ... | | L

Beamforming possible: [ ]Yes [ 1No

Intended Antenna Assemblies:
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Table F.6: Intended Antenna Assemblies for Power Setting 1

Antenna Antenna Beam
. Operating Sub-band forming e.i.r.p.
Assembly Gain )
name (dBi) Mode (MHz) gain (dBm)
(dB)
5150t05350 | e | e
Mode 1
5470105725 | s -
5150t05350 | e | e
<Antennal> | ... Mode 2
547005725 | w0 | e -
5150t05350 | e | ceee
Mode 3 °
547005725 | w0 | e L
515005350 | e | e
Mode 1
5470105725 | e -
5150t05350 | e | ceee
<Antenna2> | ... Mode 2
547005725 | om0 | ew -
5150t05350 | e | e
Mode-3
547005725 | w0 | e L
5150t05350 | e | ceee
Mode 1
5470t05725 | o -
5150t05350 | e | ceee
<Antenna3> | ... Mode 2
5470t05725 | w0 | e L
5150t05350 | e | e
Mode-3
5470t05725 | s | s
DFSThreshold level: ... dBm [] at the antenna connector

] in front of the antenna
Power Setting 2: Applicable Frequency Range:

[] 5150 MHzto 5350 MHz and 5470 MHz to 5 725 MHz (Indoor)
Simultaneous transmissions in both sub-bands: [ ] Yes 1 No

[1 5470 MHzto 5725 MHz only (Outdoor only)
Applicable power levels (seenote):  [] Txout[] ei.r.p.

NOTE6: Indicate whether the power levels specified are Transmitter Output Power levels or e.i.r.p. levelsin case
of integrated antenna@guipment:

If more than@ transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous
transmissions).

Table F.7: Maximum Transmitter Output Power for Power Setting 2

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)

5150to 5350 | ... | L
5470to5725 | ... | e

Beamforming possible: []Yes [ ]No

Intended Antenna Assemblies:
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Table E8» Intended Antenna Assemblies for Power Setting 2

Antenna Antenna Beam
. Operating Sub-band forming e.i.r.p.
Assembly Gain .
. Mode (MHz) gain (dBm)
name (dBi)
(dB)
5150t0 5350 | ... | ...
Mode 1
5470to5725 | ... | ...
5150t0 5350 | ... | ...
<Antenna 1> | ... Mode 2
5470to5725 | ... | ...
5150t0 5350 | ... | ...
Mode 3 05 350
5470to5725 | ... | ...
5150t0 5350 | ... | ...
Mode 1
5470to5725 | ... | ...
5150t05350 | ... | ..
<Antenna 2> | ... Mode 2
5470to5725 | ... | ...
5150t0 5350 | ... | ...
Mode 3
5470to5725 | ... | ...
5150t05350 | ... | ...
Mode 1
5470to5725 | ... | ...
5150t05350 | ... | ...
<Antenna 3> | ... Mode 2
5470to5725 | ... | ...
5150t0 5350 | ... | ...
Mode 3
5470to5725 | ... | ...
DFSThreshold level: ... dBm [] at the antenna connector

[]in front of the antenna
h) TheDFSrelated operating mode(s) of theequipment
[] Master
[] Slavewith radar detection
[] Slavewithout radar detection
NOTE 7: If the equipment has more than @ operating mode, tick all that apply.
By User accessrestrictions (please check box below to(€onfirm)
[ 1 DFScontrols (hardware or software) related to radar detection are NOT accessible to the user
i) For equipment with Off-Channel CAC functionality
The equipment has an "Off-Channel CAC" function: [ ] Yes [ ] No
If yes, specify the " Off-Channel CAC Time"
e For channelsoutsidethe 5600 MHzto 5650 MHzrangee ... hours
o |f applicable, for channels (partially) within the 5 600 MHz to 5 650 MHz range: ......... hours
k) Theequipment can operatein ad-hocimode
[ 1 no ad-hoc operation
1 ad-hoc operation in the frequency range 5 150 MHz to 5 250 MHz without DFS
] ad-hoc operation with DFS

NOTE 8: If morethan 1 isapplicable, tick all that apply.
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)  Operating Frequency Range(s):
Range1: []5150 MHzto 5350 MHz and 5470 MHz to 5 725 MHz
Range2: []15470 MHzto5 725 MHz
Range 3: []5 150 MHz to 5 250 MHz (ad-hoc without DFS)
Range4: [] other, please specify:  ....cooceveennnne
NOTE9: If the equipment has more than@ Operating Frequency Range, tick all that apply.
m) The extreme operating temperature and supply voltage range that apply to the equipment:
[] -20°Cto+55°C (Outdoor & Indoor usage)
[l 0°Cto+35°C (Indoor usage only)
O 12 = TSSO

The supply voltages of the stand-alone radio equipment or the supply voltages of the combined (host) equipment
or test jig in case of plug-in devices:

Details provided are for the: [] stand-alone equipment

] combined (or host) equipment

[ testjig
Supply Voltage [ ] AC mains State AC voltage:  Minimum: ..., Nominal:—. Maximum:
[ ]DC State DC voltage ~ Minimum: ... Nominal:—~.. Maximum:

In case of DC, indicate the type of power source:

] Internal Power Supply

] External Power Supply or AC/DC adapter

] Battery [ ] Nickel Cadmium
L] Alkaline
] Nickel-Metal Hydride
[] Lithium-lon
[] Lead acid (Vehicle regul ated)

n) Thetest sequence/test software used (see also EN 301 893(V1i7:1)) clause 5:1-2)

0) Type of Equipment
[] Stand-alone

Combined Equipment (Equipment where the radio part is fully integrated within another type of
equipment)

Ll
] Plug-in radio device(Equipment intended for avariety of host systems)
[]

ETSI
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p) Adaptivity (Channel AccessiMiechanism) [ | Yes [1No
[] Frame Based Equipment
[] Load Based Equipment
Specify which protocol has been implemented: | [1802.11  [] Other: ............
gq) Clear Channel-Assessment
The CCA time implemented by the equipment: s
In case of Load Based [Equipment) the value (‘g referred tolin EN 301893 (V1:7:1) clause 4:9:2:2 point 1

F:2  Additional information provided by the manufacturer

F.2.1 Modulation:

Can the transmitter operate un-modulated? [ ] Yes [ ] No

Fi2i2 Duty Cycle

The transmitter isintended for : ] Continuous duty
] Intermittent duty

] Continuous operation possible for testing purposes

Fi2.3 About the UUT

[ ] Theequipment submitted are representative production models.
] If not, the equipment submitted are pre-production models?

] If pre-production equipment are submitted, the final production equipment will be identical in all
respects with the equipment tested.

1 If not, supply full details:

[] | The equipment submitted is CE marked:
[l TheCE marking doesinclude the Class-11 identifier (Alert Sign).

[] The CE marking doesinclude a4 digit number referring to the Notified Body involved.
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List of ancillary and/or support equipment provided by the

manufacturer

Spare batteries (e.g. for portabl eequipment):

Battery charging device

External Power Supply or AC/DC adapter

Test Jig or interface box

RF test fixture (for equipment with integrated antennas)

Host System Manufacturer: ...
Model # = s
Model name: ...

Combined equipment Manufacturer: ...
Model #
Model name: ...

User manual

Technical documentation (Handbook and circuit diagrams)
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Annex G (informative):
Void
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AnnexH (informative):
Bibliography

ITU-R Recommendation M.1652: "Dynamic frequency selection (DFS) in wireless access systems including
radio local area networks for the purpose of protecting the radiodetermination service in the 5 GHz band".

Directive 2004/108/EC of the European Parliament and of the Council of 15 December 2004 on the
approximation of the laws of the Member States relating to electromagnetic compatibility and repealing
Directive 89/336/EEC (EMC Directive).

Directive 2006/95/EC of the European Parliament and of the Council of 12 December 2006 on the

harmonisation of the laws of Member States relating to electrical equipment designed for use within certain
voltage limits (LV Directive).
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