5CAA>

Automotive Association

5GAA Technical Report

Technical Report (replace P-190085)

5G Automotive Association;
Working Group Evaluation, test beds and pilots;
C-V2X Interoperability Test Plan for Mode 4 PC5



Version:

Date of publication: 2019-10-28
Document type: Technical Report
External publication: Yes

Date of approval by 5GAA Board: | 2019-10-25

5GAA

Postal address

5GAA address
5GAA c/o MCI Munich
Neumarkter Str. 21
81673 Munchen — Germany

Internet
http://www.5gaa.org

Copyright Notification

No part may be reproduced except as authorized by written permission. The copyright and the foregoing restriction
extend to reproduction in all media.



3 5GAA P-190085

Contents

0] 1220 o TSRS 5
I a1 T (¥ Tox (o] PR RO SR PRR PP 6
LLL PUIPOSE ..ttt h b bRt b s s bR R R R bR R Rt R et n e r e r e ere s 6
1.2 CONVENTIONS ...ttt R e b e R Rt R R e bt e Rt r et nen et nr s 6
P s B O L PRSP PP PP 7
2.1 Test Case 1:: 1 SPS flow 100 MS PEIIOGICITY ....ecveieiiiriesiiieceeieeiesieste s e sttt st e e e ntesresreens 7
D 0 T o (o {3 To SR 7
2.1.2 ASSUMPLIONS ...tttk bbbk kbR bR bbbt bbbt b bbbt b bt nb 7
213 Setup 7

P = ol U1 o OSSP 8
2.1.5 Required dOCUMENTALION ........cvitiiiieiiit etttk bbbt bbb enns 9
2.2 Test Case 2 :: 2 SPS flows 100 mMS PeriodiCity BACN ........cooeiiiiiiieee e 9
B = - Tod (o ] £ 111 o TR 9
A N1 1] 01T PR 9
2.2.3Setup 9

2.2, 4 EXECULION ...ttt ettt e b e e e bR R bRt R et R et 10
2.2.5 Required dOCUMENTALION ..........ccieiieie ettt et e e st esre e ste e teenseeneesneesneesreenteeseenneens 11
2.3 Test Case 3 :: 2 SPS flows + multiple event-driven fIOWS..........c.ccoveviiiiic e 11
2.3. 1 BACKGIOUNG......cvieieittieit bbbttt bbbt bbb bbb bbb et 11
2.3.2 ASSUMPLIONS ...ttt ettt ettt bbb bt bbb bbb bR b £ bbbt e bbbt e bbbt bbbt bt b 11
2.3.3Setup 12

B B (- ol U1 o] PSSRSO 13
2.3.5 ReqUired dOCUMENTALION ........cvitiieiiitiiteiiet etttk et bbbttt 13
2.4 Test Case 4 :: 2 SPS flows (IP data) + multiple event-driven flows (non-1P data)..........ccccccveriirenicnnnenn 14
B I = - Tod (o (11T SRS 14
B NS 1] 0T SRS 14
243 Setup 14

2.4, 4 EXECULION ...ttt ettt e b e b8 e R R R R bRt R et R et 15
2.4.5 Required dOCUMENTALION .......c..ciieiicie ettt et e st e s te e steesteenbeensesnsesneesraeteeseenneens 16
2.5 Test Case 5 :: 2 SPS flows with 20 ms and 50 MS PEriOdiCItY .........ccoviririiriiiee e 16
2.5. 1 BACKGIOUNG......cviiiiiitiieiet ettt bbb bbbt b bbbt b bbb et e 16
2.5.2 ASSUMPLIONS ...ttt et b et bbb bbb b b s bbb e bbbt b e bbbt bt b bt 16
253 Setup 16

BT (- o] U1 o] PSSP 17
2.5.5 ReqUIred dOCUMENTALION ........c.iitiieiitiieeie ittt bbb bbb bbbt b e nbe s 18
2.6 Test Case 6 :: 2 SPS flows + multiple (varying payloads) event-driven flOWS............ccccccviieiienicieeieenens 18
B0 I = - Tod (o | (11T o OSSR 18
B A NS 1] 01 (] SRS 18
2.6.3 Setup 18

2.8.4 EXECULION ...ttt ettt e e e b e b Rkt E bRt R bRt 20
2.6.5 Required dOCUMENTALION ..........ciiiiiicie et et e st e st e sbe e teenbeensesnsesteesraeteeseenneens 20
2.7 Test Case 7 :: 2 SPS flows + multiple event-driven flows (QPSK, 16-QAM) ......ccccoviririininiinineniens 21
2.7. 1 BACKGIOUNG......civiiiiiitteeiet ettt bbbt bbb bt bbbt b bbbt b et 21
2.7.2 ASSUMPLIONS ...ttt ettt ettt bbb bt bbbt b et s b€ e bR bt e b e e e bt e b e e st e b et bt e bt e b et ene e s 21
2.7.3Setup 21

B (- o] U 1 o] PSSP 22
2.7.5 ReqUIred dOCUMENTALION ........eiitiieiiitiiteeet ettt ettt ettt b et e e e nes 23
2.8 TESE CASE 8 12 4 RX POOIS ...ttt bttt b e bbbt bt s e e et sbeeb e s bt bt e Rt et et sbenbenreeneas 24
2.8.1 BACKGIOUNG. ...ttt sttt b bbbt et et e b e b e s bt e b £ e s e et e b e eb e eb e e bt eb e e bt e neebesbesbesreaneas 24
2.8.2 ASSUIMPLIONS ..ttt sttt sttt h et et ettt b bt b e b e e e et e eb e e b e s b e e bt 2R e e e e beebeeb e e beeheeme e e et sbeebeaneaneas 24

2.8.3Setup 24
R R o CCTo U (o] o TR 25



4 5GAA P-190085

2.8.5 ReQUITEd AOCUMENTALION ......vitiiiieiiie ettt et bbb e bt e e et e b sbesbesbeebeese et e besbesbesbeaneas 25
2.9 TeSE CaSE 9 11 2 RXPOOIS ...ttt bbbt b bbbt 26
BN TN T o (o (Vo SRS 26
2.9.2 ASSUMPLIONS ©..vevietveeeie i ste e steetee st et estestesteeseeseeeestesaesbesteeseeseessesteseesbesbeeReeseeseeseeseeabesteeseeseeneeseesrenrenreaneas 26
2.9.3 Setup 26

2.9.4 EXBCULION ..ttt e et R R Rt R Rt R Rt r e n et 27
2.9.5 ReqUIred dOCUMENTALION .......ueiueeiereiesiesie st e e e et e e se et e e e e s tesbesreeraese e e e aesaestesseeseeneeneeseeseenresrenneas 28
2.10 Test Case 10 :: T5000 timer VAlIAAtION ........ccorveiiieee s 28
2.10.1 BACKGIOUNG. ...ttt ettt bbb bbb bbb bbb bbbt bbbttt b bt 28
2.10.2 ASSUIMPTIONS ...ttt ettt ettt bbb bt bbb bbb bt b £ bt e e bt e bbbt e bbbt e bbb bt b 28
2.10.3 Setup 28

2,004 EXBCULION ...ttt sttt ettt etttk f e e bt e s et e s e sb e e b e s Ee e bt e s e m e e beneeebeebeeneeneeneenbenbenbenreaneas 29
2.10.5 ReqUIred dOCUMENTALION ......c.eiuiiiiitirt ettt ettt ettt 29
2.11 TeSt Case 11 11 2 TX/RX POOIS. .....eveiitiieiietiit ettt bbbttt 30
0 T 2 7 Vo3 | (010 o SRS 30
2.10.2 ASSUMPLIONS ....vievieueiieiesteste st eee st estesteste s e eseeseeseesaeseestesaeaseeseeseesbeseesbesbeeseaseenseseeseeaeesseeneeneenseseeseenrenreaneas 30
2.11.3 Setup 30

N TV (o] o OSSPSR 31
N R R T [T =Yoo (o Yol W[ 1< o LA o o OSSR 32
2.12 TeSt Case 12 12 CONQESLION ...cvveiiretieie et e e e et e sttt et e et e et e e e s seesteesteesbeeteenseansesnsesseesreeteeseenreens 32
2.12.1 BACKGIOUNG. .....viiitiitiieiict ettt bbbttt b bbbt bbbt bbbt b bt 32
2.12.2 ASSUMPLIONS ...ttt ettt ettt b bbb bbb bbb b £ bbbt e bbbt b b b e bbbt b et nb s 32
2.12.3 Setup 32

B T [ SRRSO 34
2.12.5 ReqUIred dOCUMENTALION ......c.eiuiieeiiitiie ettt ettt bbb bbbttt 34
2.13 Test Case 13 :: TIM (Or) eqQUIVAIENT MESSAJE .....eeiveeeeireiieiteesteesee e e rte s e seeseesteesteesesnsesssesaeesreesseeseenneens 35
B0 T T o3 oo Vo OSSR 35
2.13.2 ASSUMPLIONS ...veiie it st sttt ettt e e e e e te e s te et e e st e sae e e ae e beesteeste e s eesseesteesReesbeeneeenseenseansesaeesreeteerenneens 35
2.13.3 Setup 35

2,134 EXECULION ....eiteeeiete ettt h e e e et R bRt n et R et 36
R R T U T <o e (oo N[ 1< o LA o o SRS 36
2.14 Test Case 14 :: SPAT message (0r) equivalent MESSAGE ........covviririiiriiiiirieeeese et 37
2.14. 1 BACKGIOUNG. ...ttt ettt bbb bbb bbbt bbb bbb bbb bbbt b s 37
2.14.2 ASSUMPLIONS ...ttt ettt b ettt bbb bbb bbb b e b b e bt e bbbt e bbbt e bbb n b 37
2.14.3 Setup 37

A T [ USSR 38
2.14.5 ReqUIred dOCUMENTALION ......c.eiiiieiiitiite ettt ettt b bbbt b e nb s 38
2.15 Test Case 15 :: MAP message (0r) eqUIVAIENT MESSAQJE .....ccveivrerieeieeiesreseeseesteese e evesrsesreesreesreeseeeneas 39
2.15. 1 BACKOIOUNG.....c.iiiieiiecee ettt ettt te et et e e st e e ae e be et e e st e e s e e s ssesbeesbeesbeenteenseensesnsesteesteenteetenseens 39
2.15.2 ASSUMPLIONS ©.eiveeieiie sttt ettt e e e e s e e s te e e e eaeeeaeeete e be e beasbe e s sesseesteesaeeabeenteenseanseansesneesteenteeteaneeas 39
2.15.3 Setup 39

2.15.4 EXBCULION ...ttt bbb e b e bR bR e bt et R bRt n s 40
2.15.5 ReqUIred dOCUMENTALION ......c.eiuiieiiitiieei ettt bbbt bbbttt 40
S DEVICE SELLINGS ...veuverveiesiesieieeiesie st sttt sttt ettt e e et e st e seeseabe st e ebesse e e s e seeseaneebesneateneeaeneeneas 42
3.1 Pre-configuration SELHNGS 1 .....cooiiiiiiiiiiieeet ettt b et b ettt 42
3.2 Pre-Configuration SELHNGS 2 .....c.eiiiiiiiiieeiet ettt bbbt b et b bbb et 47
3.3 Pre-configuration SEHINGS 3 ......vciieieiie ettt e st e st e st e e ae et et enatenre e raeteerenrae s 53
3.4 Pre-Configuration SELLINGS 4 ......c.ooiiiie ettt bbbttt et e b bt eb e bt ebeebe et e sbesbesbesreaneas 58
4 ACTONYMS ANG TEIMNS ...ttt sttt bbbt b bt bbbttt e e s e bbbttt b e 65

ANNEX A CRANGE HISTOIY ...ttt bbbttt bbb 66



5 5GAA P-190085

Foreword
This Technical Report has been produced by 5GAA.

The contents of the present document are subject to continuing work within the Working Groups (WG) and may
change following formal WG approval. Should the WG modify the contents of the present document, it will be re-
released by the WG with an identifying change of the consistent numbering that all WG meeting documents and

files should follow (according to 5GAA Rules of Procedure):
X-nnzzzz
(1) This numbering system has six logical elements:

@ x a single letter corresponding to the working group:
where X =
T (Use cases and Technical Requirements)
B (Business Models and Go-To-Market Strategies)
A (System Architecture and Solution Development)
S (Standards and Spectrum)
P (Evaluation, Testbed and Pilots)

(b) nn: two digits to indicate the year. i.e. 16,17,18, etc

(c) zzzz: unique number of the document

(2) No provision is made for the use of revision numbers. Documents which are a revision of a previous
version should indicate the document number of that previous version

(3) The file name of documents shall be the document number. For example, document S-160357 will be
contained in file S-160357.doc
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1 Introduction

1.1 Purpose

This document describes the 5GAA cellular vehicle-to-everything (C-V2X) loT test plan for
mode 4 operation on a PC5 link. These tests can be done between any two devices which support
mode 4 PC5 link. Sample pre-configuration settings for the tests are provided in Chapter 3. For
testing purposes, the pre-configuration settings can be modified as per regional requirements.

1.2 Conventions

Function declarations, function names, type declarations, attributes, and code samples appear in a
different font, for example, #include.

Code variables appear in angle brackets, for example, <number>.
Commands to be entered appear in a different font, for example, copy a:*.* b:.

Button and key names appear in bold font, for example, click Save or press Enter.



2 Test Cases

2.1 Test Case 1: 1 SPS flow 100 ms periodicity

2.1.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (one
semi-persistent scheduling (SPS) flow with 100 ms periodicity) over PC5 interface.

2.1.2 Assumptions

The operating system time of the transmitter and receiver devices is synchronized to the common
clock (e.g., GPS) with an error of ho more than 1 ms.

2.1.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

C-V2X on-board equipment (OBE) shall be placed in a RF shielding box to account for possible
RF leakage.

- Attenuator
Device 1 Device 2 (DUT)
Transmitter Receiver
(Transmit configured (Receive the data
data stream) stream, collect stats)

»~ -~

GPS simulator
or GPS antenna

Figure 2-1 Test case setup (for Tests 1-11 and Tests 13-15)
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Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate one SPS flow messages and deliver to the
lower layers with 100 ms periodicity.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAM/any other periodic message).
o Transmit on ITS band with bandwidth of 10 MHz.

Settings on the C-V2X Device 2 [Receive Radio]:

o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.

o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that Device 2 receives transmission from Device 1
at -50 dBm receive signal strength indicator (RSSI).

Data collection at Tx:

o OS timestamp for each transmitted packet
o Sequence number of the transmitted packet
Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

Number of Samples SPS Flow 1: 1000

Packet Size SPS Flow 1: 283 bytes

Periodicity SPS Flow 1: 100 ms
SPS Flow 1: 2

PPPP PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP

2.1.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes (BSM/CAM/any
other periodic message) using SPS flow at 100 ms periodicity.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).
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5. Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet
noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6. Run the above scenario for five iterations.

2.1.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

No. of Transmitted pkts/s No. of Received pkts/s Calculated at Receiver

Iteration Number C-V2X Transmit Device C-V2X Receive Device PER %

1000

1000

1000

1000

Q| W|IN|F

1000

2.2 Test Case 2: 2 SPS flows 100 ms periodicity each

2.2.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS
flows each with 100 ms periodicity) over PC5 interface.

2.2.2 Assumptions

The operating system time of the transmitter and receiver devices is synchronized to the common
clock (e.g., GPS) with an error of no more than 1 ms.

2.2.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
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Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate two SPS flow messages and deliver to the
lower layers with 100 ms periodicity.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAMY/any other periodic message)
and SPS Flow 2 is configured to transmit another 283 bytes (BSM/CAM/any other
periodic message).

o Transmit on ITS band with bandwidth of 10 MHz.

Settings on the C-V2X Device 2 [Receive Radio]:

o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

Data collection at Tx:

o OS timestamp for each transmitted packet
o Sequence number of the transmitted packet
Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

SPS Flow 1: 1000

Number of Samples SPS Flow 2: 1000

SPS Flow 1: 283 bytes

Packet Si
acket size SPS Flow 2: 283 bytes
Periodicit SPS Flow 1: 100 ms
y SPS Flow 2: 100 ms

SPS Flow 1: 2

PPPP SPS Flow 2: 5
PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.
SPS Flow 1: Non-IP

IP Type ow on

SPS Flow 2: Non-IP

2.2.4 Execution

1. Set the value of the attenuator such that the Rx device receives transmissions from the Tx

device at -50 dBm power.

2. Txdevice (Device 1) and Rx device (Device 2) are configured with the values in Pre-

configuration Settings 1.
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3. Txdevice (Device 1) is configured to transmit a payload of size 283 bytes for SPS Flow 1
with PPPP=2 and 283 bytes for SPS Flow 2 with PPPP=5, at 100 ms periodicity each.

PPPP can be changed based on the priority that is supported in the region where the test is
being conducted.

4. Rxdevice (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

5. Record the following statistics on the C-VV2X devices in the log file:
a. OS timestamp for each Tx/Rx packet
b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6. Run the above scenario for five iterations.

2.2.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of No. of No. of No. of
Transmitted Transmitted Received Received
Iteration pkts/s for pkts/s for pkts/s for pkts/s for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000

2.3 Test Case 3: 2 SPS flows + multiple event-driven flows

2.3.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS

flows each with 100 ms periodicity and multiple event-driven flows) over PC5 interface.

2.3.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.
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2.3.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:
o The application layer is configured to:

e Generate two SPS flow messages and deliver to the lower layers with 100 ms
periodicity.

o Generate multiple event-driven flows every 2 s and deliver to the lower layers.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAMY/any other periodic message)
and SPS Flow 2 is configured to transmit another 283 bytes (BSM/CAM/any other
periodic message).

o Event-driven flow is configured to transmit 283 bytes (TIM/IVI any other event message)
every 2 s.

o Transmit on ITS band with bandwidth of 10 MHz.

m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

» Data collection at Tx:
o OS timestamp for each transmitted packet
o Sequence number of the transmitted packet
m Data collection at Rx:
o OS timestamp for each received packet
o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

SPS Flow 1: 1000

Number of Samples SPS Flow 2: 1000

SPS Flow 1: 283 bytes
Packet Size SPS Flow 2: 283 bytes
Event-driven: 283 bytes

SPS Flow 1: 100 ms
Periodicity SPS Flow 2: 100 ms
Event-driven: 2 s
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Parameter

Value

PPPP

SPS Flow 1: 2
SPS Flow 2: 5
Event-driven: 2

where the test is being conducted.

PPPP can be changed based on the priority that is supported in the region

IP Type

SPS Flow 1: Non-IP
SPS Flow 2: Non-IP
Event-driven: Non-IP

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in the Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes for SPS Flow 1
and SPS Flow 2 at 100 ms periodicity each and multiple event-driven flows with message
size 283 bytes every 2 s.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to

I’s).

Record the following statistics on the C-V2X devices in the log file:

a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6. Run the above scenario for five iterations.

2.3.5 Required documentation

Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of No. of No. of No. of No. of No. of
Transmitted Transmitted Transmitted Received Received Received

Iteration pkts/s for pkts/s for pkts/s for pkts/s for pkts/s for pkts/s for PER % for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 Event Flow SPS Flow 1 SPS Flow 2 Event Flow SPS Flow 1 SPS Flow 2 Event Flow

1 1000 1000 50

2 1000 1000 50

3 1000 1000 50

4 1000 1000 50

5 1000 1000 50
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2.4 Test Case 4: 2 SPS flows (IP data) + multiple event-driven
flows (non-IP data)

2.4.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS
flows each with 100 ms periodicity, IP-based and multiple event-driven flows non-1P) over PC5
interface.

2.4.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.4.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:
o The application layer is configured to:

e Generate two SPS flow messages and deliver to the lower layers with 100 ms
periodicity.

o Generate multiple event-driven flows every 2 s and deliver to the lower layers.

o SPS Flow 1 and SPS Flow 2 are configured to transmit 283 bytes (BSM/CAM/any other
periodic message).

o Event-driven flow is configured to transmit 283 bytes (TIM/IVI any other event message)
every 2 s.

o Transmit on ITS band with bandwidth of 10 MHz.

m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

m Data collection at Tx:
o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet



15 5GAA P-190085

Data collection at Rx:
o OS timestamp for each received packet
o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

SPS Flow 1: 1000

Number of Samples SPS Flow 2: 1000

SPS Flow 1: 283 bytes
Packet Size SPS Flow 2: 283 bytes
Event-driven: 283 bytes

SPS Flow 1: 100 ms

Periodicity SPS Flow 2: 100 ms
Event-driven: 2 s
SPS Flow 1: 2
SPS Flow 2: 5
PPPP Event-driven: 2

PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

SPS Flow 1: IP
IP Type SPS Flow 2: IP
Event-driven: Non-IP

2.4.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes with PPPP=2 for
SPS Flow 1 and 283 bytes with PPPP=5 for SPS Flow 2 at 100 ms periodicity and multiple
event-driven flows with message size 283 bytes with PPPP=2 every 2 s.

PPPP can be changed based on the priority that is supported in the region where the test is
being conducted.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet
b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6.

Run the above scenario for five iterations.
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The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device

C-V2X Receive Device

Calculated at Receiver

No. of No. of No. of
Transmitted Transmitted Transmitted

Iteration pkts/s for pkts/s for pkts/s for PER % for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 Event Flow SPS Flow 1 SPS Flow 2 Event Flow

1 1000 1000 50

2 1000 1000 50

3 1000 1000 50

4 1000 1000 50

5 1000 1000 50

2.5 Test Case 5: 2 SPS flows with 20 ms and 50 ms periodicity

2.5.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS
flows with 20 ms and 50 ms periodicity) over PC5 interface.

2.5.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.5.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:
o The application layer is configured to generate two SPS flow messages and deliver to the

lower layers with 20 ms and 50 ms periodicity for SPS Flow 1 and SPS Flow 2
respectively.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAM)/any other periodic message)
with PPPP=2 and SPS Flow 2 is configured to transmit 283 bytes (BSM/CAM/any other
periodic message) with PPPP=5.

o PPPP can be changed based on the priority that is supported in the region where the test
is being conducted.

o Transmit on ITS band with bandwidth of 10 MHz.
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= Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

Data collection at Tx:

o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet

Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value
Bandwidth 10 MHz
Number of Samples 1000
. SPS Flow 1: 283 bytes

Packet Size SPS Flow 2: 283 bzttes

Periodicity SPS Flow 1: 20 ms
SPS Flow 2: 50 ms
SPS Flow 1: 2

PPPP SPS Flow 2: 5
PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP
SPS Flow 2: Non-IP

2.5.4 Execution

1. Set the value of the attenuator such that the Rx device receives transmissions from the Tx

2.

3.

device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes with PPPP=2 at

20 ms periodicity for SPS Flow 1 and 283 bytes with PPPP=5 at 50 ms periodicity for SPS

Flow 2.

PPPP can be changed based on the priority that is supported in the region where the test is

being conducted.

I’s).

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
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5. Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet
b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).
6. Run the above scenario for five iterations.

2.5.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of No. of No. of No. of
Transmitted Transmitted Received Received
Iteration pkts/s for pkts/s for pkts/s for pkts/s for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000

2.6 Test Case 6: 2 SPS flows + multiple (varying payloads) event-
driven flows

2.6.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS
flows with 20 ms and 50 ms periodicity and multiple event-driven flow with varying payloads)
over PC5 interface.

2.6.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.6.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
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m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate two SPS flow messages and deliver to the
lower layers with 20 ms and 50 ms periodicity for SPS Flow 1 and SPS Flow 2

respectively.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAM/any other periodic message)
with PPPP=2 and SPS Flow 2 is configured to transmit 283 bytes (BSM/CAM/any other
periodic message) with PPPP=5.

o Event-driven flow is configured to transmit 60 bytes with PPPP =2, 90 bytes with
PPPP=5, 100 bytes with PPPP=2, every 2 s.

o Transmit on ITS band with bandwidth of 10 MHz.
m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.

o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

m Data collection at Tx:

o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet

s Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter

Value

Bandwidth

10 MHz

Number of Samples

1000

Packet Size

SPS Flow 1: 283 bytes
SPS Flow 2: 283 bytes
Event-driven: 60 bytes, 90 bytes, 100 bytes

Periodicity

SPS Flow 1: 20 ms
SPS Flow 2: 50 ms
Event-driven: Every 2 s

PPPP

SPS Flow 1: 2

SPS Flow 2: 5

Event-driven: 2, 5, 2

PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type

SPS Flow 1: Non-IP
SPS Flow 2: Non-IP
Event-driven: Non-IP
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2.6.4 Execution

1. Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

2. Txdevice (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

3. Txdevice (Device 1) is configured to transmit SPS Flow 1 at 20 ms periodicity with
283 bytes payload and SPS Flow 2 at 50 ms periodicity with 283 bytes payload.

4. Tx device (Device 1) is also configured to transmit a payload of size 60 bytes, 90 bytes and
100 bytes using event-driven flows whose priority is 2, 5, and 2 respectively once every 2 s.

5. Rxdevice (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

6. Record the following statistics on the C-VV2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet
noTe: Tests should be conducted at room temperature (21°C +/- 5°).

7. Run the above scenario for five iterations.

2.6.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of
No. of No. of No. of X
. . . No. of Event- . Received No. of Event- PER % PER %
Iteration | Transmitted | Transmitted Driven messages Received pkts/s Driven messages for SPS for SPS PER % for Event-
Number | pkts/s for pkts/s for Transmitted pkts/s for for SPS received Flow 1 Flow 2 Driven flow
SPS Flow 1 SPS Flow 2 SPS Flow 1
Flow 2
60B | 90B | 100B 60B | 90B | 100B 60B 90B | 100B
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000
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2.7 Test Case 7: 2 SPS flows + multiple event-driven flows
(QPSK, 16-QAM)

2.7.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS
flows with 20 ms and 50 ms periodicity and multiple event-driven flows with varying payloads)
with QPSK, 16-QAM modulation scheme over PC5 interface.

2.7.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.7.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate two SPS flow messages and deliver to the
lower layers with 20 ms and 50 ms periodicity for SPS Flow 1 and SPS Flow 2
respectively.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAMY/any other periodic message)
with PPPP=2 and SPS Flow 2 is configured to transmit 283 bytes (BSM/CAM/any other
periodic message) with PPPP=5.

o Event-driven flow is configured to transmit Payload 1 with PPPP =2, Payload 2 with
PPPP=5, Payload 3 with PPPP=2, every 2 s.

o PPPP can be changed based on the priority that is supported in the region where the test
is being conducted.

o Transmit on ITS band with bandwidth of 10 MHz.

m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

» Data collection at Tx:
o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet
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Data collection at Rx:
o OS timestamp for each received packet
o Sequence number of the received packet

Parameter Value
Bandwidth 10 MHz
Number of Samples 1000
SPS Flow 1: 283 bytes
Packet Size SPS Flow 2: 283 bytes

Event-driven: Payload 1, Payload 2, Payload 3

SPS Flow 1: 20 ms

Periodicity SPS Flow 2: 50 ms
Event-driven: Every 2 s
SPS Flow 1: 2
SPS Flow 2: 5

PPPP Event-driven: 2, 5, 2

PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

SPS Flow 1: Non-IP
IP Type SPS Flow 2: Non-IP
Event-driven: Non-IP

2.7.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in the
reconfiguration File 1.

Tx device (Device 1) is configured to transmit SPS Flow 1 at 20 ms periodicity with
283 bytes payload and SPS Flow 2 at 50 ms periodicity with 283 bytes payload.

Tx device (Device 1) is also configured to transmit a Payload 1, Payload 2 and Payload 3
using event-driven flows whose priority is 2, 5, and 2 respectively once every 2 s. Such that
Payload 1 and Payload 2 will use QPSK modulation, and Payload 3 will use 16-QAM
modulation scheme.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

7.

Run the above scenario for five iterations.



2.7.5 Required documentation
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Using the data collected from the log files, fill in the following table.

5GAA P-190085

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of missing (not received) packets divided by the
total number of transmitted packets.

C-V2X Transmit Device

C-V2X Receive Device

Calculated at Receiver

No. of No. of No. of No. of
Iteration Trans:mitte Tran§mitte No. of Transmitted pkts/s Receive Receive No. of Received pkts/s PER % PER %
. ] d pkts/s d pkts/s ; ) for SPS for SPS PER % for Event Flow
Number d pkts/s for d pkts/s for for Event-Driven Flow for Event-Driven Flow
for SPS for SPS Flow 1 Flow 2
SPS Flow 1 SPS Flow 2
Flow 1 Flow 2
Payload 1 Payload 2 Payload 3 Payload 1 Payload 2 Payload 3 Payload 1 Payload 2 Payload 3
QPSK QPSK 16-QAM QPSK QPSK 16-QAM QPSK QPSK 16-QAM
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000
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2.8 Test Case 8: 4 Rx pools

2.8.1 Background

This test verifies that the devices under test, the transmitter can transmit using one Tx pool (two
SPS flows each with 100 ms periodicity) and the receiver can receive C-V2X messages on the
corresponding Rx pool over PC5 interface when the receiver is configured with four Rx pools
that overlap in SF bitmap, non-overlapping RBs.

2.8.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.8.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 20 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:

O

O

The Transmit and Receive devices are configured with one Tx pool and four Rx pools,
where the Tx pool matches with one Rx pool.

The Rx pools have overlapping SF bitmap. However, there are no overlapping RBs
between the Rx pools.

The application layer is configured to generate two SPS flow messages and deliver to the
lower layers with 100 ms periodicity for SPS Flow 1 and SPS Flow 2 respectively.

SPS Flow 1 is configured to transmit 283 bytes (BSM/CAMY/any other periodic message)
with PPPP=2 and SPS Flow 2 is configured to transmit 283 bytes (BSM/CAM/any other
periodic message) with PPPP=5.

PPPP can be changed based on the priority that is supported in the region where the test
is being conducted)

Transmit on ITS band with bandwidth of 20 MHz.

m Settings on the C-V2X Device 2 [Receive Radio]:

O

O

O

Configured to receive on ITS band (Channel 172) and bandwidth of 20 MHz.
Receive Radio in C-V2X listens on all occasions.

Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

s Data collection at Tx:

O

O

OS timestamp for each transmitted packet

Sequence number of the transmitted packet
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m Data collection at Rx:
o OS timestamp for each received packet
o Sequence number of the received packet

Parameter Value
Bandwidth 20 MHz
Number of Samples 1000
. SPS Flow 1: 283 bytes

Packet Size SPS Flow 2: 283 bﬁes

Periodicity SPS Flow 1: 100 ms
SPS Flow 2: 100 ms
SPS Flow 1: 2

PPPP SPS Flow 2: 5
PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP
SPS Flow 2: Non-IP

2.8.4 Execution

1. Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

2. Txdevice (Device 1) and Rx device (Device 2) are configured to have one Tx pool and four
Rx pools, where the Tx pool matches with one Rx pool as mentioned in Pre-configuration
Settings 2.

3. Txdevice (Device 1) is configured to transmit a payload of size 283 bytes with 100 ms
periodicity for each SPS flows. SPS Flow 1 transmits with PPPP=2 and SPS Flow 2 transmits
packets with PPPP=5,

PPPP can be changed based on the priority that is supported in the region where the test is
being conducted.

4. Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet
noTe: Tests should be conducted at room temperature (21°C +/- 5°).

5. Run the above scenario for five iterations.

2.8.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.



26

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of No. of No. of No. of
Transmitted Transmitted Received Received
Iteration pkts/s for pkts/s for pkts/s for pkts/s for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000

2.9 Test Case 9: 2 Rx pools

2.9.1 Background

This test verifies that the devices under test, the transmitter can transmit using one Tx pool (two
SPS flows each with 100 ms periodicity) and the receiver can receive C-V2X messages on the
corresponding Rx pool over PC5 interface when the receiver is configured with two Rx pools that

are non-overlapping in SF bitmap, but overlapping in RBs.

2.9.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.9.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.
A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1

[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 20 MHz.
Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.

m Settings on the C-V2X Device 1 [Transmit Radio]:
o The Transmit and Receive devices are configured with one Tx pool and two Rx pools,

where the Tx pool matches with one Rx pool.

Two Rx pools have non-overlapping SF bitmap but overlapping in RBs.

The application layer is configured to generate two SPS flow messages and deliver to the

lower layers with 100 ms periodicity for SPS Flow 1 and SPS Flow 2 respectively.

SPS Flow 1 is configured to transmit 283 bytes (BSM/CAM/any other periodic message)
with PPPP=2 and SPS Flow 2 is configured to transmit 283 bytes (BSM/CAM/any other

periodic message) with PPPP=5.

PPPP can be changed based on the priority that is supported in the region where the test
is being conducted.
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o Transmit on ITS band with bandwidth of 20 MHz.

m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 20 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

s Data collection at Tx:

o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet

s Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value
Bandwidth 20 MHz
Number of Samples 1000
. SPS Flow 1: 283 bytes

Packet Size SPS Flow 2: 283 bﬁes

Periodicity SPS Flow 1: 100 ms
SPS Flow 2: 100 ms
SPS Flow 1: 2

PPPP SPS Flow 2: 5
PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP
SPS Flow 2: Non-IP

2.9.4 Execution

1. Set the value of the attenuator such that the Rx device receives transmissions from the Tx

device at -50 dBm power.

2. Txdevice (Device 1) and Rx device (Device 2) are configured to have one Tx pool and
two Rx pools, where the Tx pool matches with one Rx pool as mentioned in Pre-

configuration Settings 3.

3. Txdevice (Device 1) is configured to transmit a payload of size 283 bytes for both the SPS
flows. SPS Flow 1 and SPS Flow 2 transmit packets at 100 ms periodicity.

4. Record the following statistics on the C-V2X devices in the log file:

a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

5. Run the above scenario for five iterations.




2.9.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of

28

missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of No. of No. of No. of
Transmitted Transmitted Received Received
Iteration pkts/s for pkts/s for pkts/s for pkts/s for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000

2.10 Test Case 10: T5000 timer validation

2.10.1 Background

This test verifies that the transmit device changes its source address after T5000 timer expiry, the
receiver should be able to receive all the transmissions from the transmitter and pass it to the
higher layers.

2.10.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.10.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate one SPS flow and deliver to the lower
layers with 100 ms periodicity.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAM/any other periodic message).
o Transmit on ITS band with bandwidth of 10 MHz.
o T5000 timer is set to 300 s.
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= Settings on the C-V2X Device 2 [Receive Radio]:

o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that Device 2 receives transmission from Device 1
at -50 dBm RSSI.

Data collection at Tx:

o OS timestamp for each transmitted packet
o Sequence number of the transmitted packet
Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

Number of Samples 6000

Packet Size SPS Flow 1: 283 bytes

Periodicity SPS Flow 1: 100 ms
SPS Flow 1: 2

PPPP PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP

2.10.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes using SPS flow at
100 ms periodicity.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6.

Run the above scenario for five iterations.

2.10.5 Required documentation
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Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

Tx Device source

No. of Transmitted No. of Received Calculated at ID changed after
pkts/s pkts/s Receiver T5000 timer expiry

(Yes/No)

Iteration C-V2X Transmit C-V2X Receive PER %
Number Device Device

6000
6000
6000
6000
6000

A|lbh{w|N|F

2.11 Test Case 11: 2 Tx/Rx pools

2.11.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (two SPS
flows each with 100 ms periodicity, each SPS flow corresponding to a Tx pool) over PC5
interface. The transmit and receive devices are configured with two Tx pools and two Rx pools
with Pre-configuration Settings 4..

2.11.2 Assumptions

The operating system time of both the transmitter and receiver boxes is synchronized to the
common clock (e.g., GPS) with an error of no more than 1 ms.

2.11.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 20 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:
o Device is configured with two Tx pools and two Rx pools.

o The application layer is configured to generate one SPS flow per Tx pool and deliver to
the lower layers with 100 ms periodicity.

o SPS Flow 1 and SPS Flow 2 are configured to transmit 283 bytes (BSM/CAM/any other
periodic message).

o Transmit on ITS band with bandwidth of 20 MHz.
m Settings on the C-V2X Device 2 [Receive Radio]:
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o Device is configured with two Tx pools and two Rx Pools.
o Configured to receive on ITS band (Channel 172) and bandwidth of 20 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

Data collection at Tx:

o OS timestamp for each transmitted packet
o Sequence number of the transmitted packet
Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value
Bandwidth 20 MHz
Number of Samples 1000
. SPS Flow 1: 283 bytes

Packet Size SPS Flow 2: 283 bzttes

Periodicity SPS Flow 1: 100 ms
SPS Flow 2: 100 ms
SPS Flow 1: 2

PPPP SPS Flow 2: 2
PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP
SPS Flow 2: Non-IP

2.11.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 4.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes using SPS flow at
100 ms periodicity where each SPS flow corresponding to a Tx pool.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
1’s) on both the Rx pools.

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6.

Run the above scenario for five iterations.



2.11.5 Required documentation

Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
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missing (not received) packets divided by the total number of transmitted packets.

C-V2X Transmit Device C-V2X Receive Device Calculated at Receiver
No. of No. of No. of No. of
Transmitted Transmitted Received Received
Iteration pkts/s for pkts/s for pkts/s for pkts/s for PER % for PER % for
Number SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2 SPS Flow 1 SPS Flow 2
1 1000 1000
2 1000 1000
3 1000 1000
4 1000 1000
5 1000 1000

2.12 Test Case 12: Congestion

2.12.1 Background

This test verifies that the devices under test can transmit and receive C-V2X messages (SPS flow
with 100 ms periodicity) over PC5 interface in presence of congestion.

2.12.2 Assumptions

Operating system time of both the transmitter, receiver and congesting device is synchronized to
the common clock (e.g., GPS) with an error of no more than 1 ms.

2.12.3 Setup

This test uses a lab cabled setup as shown in Figure 2-2.

A C-V2X congesting device/source is configured to create ~ 60% CBR on the system, C-V2X
Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1 [Transmit Radio]
on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
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Congesting
Device / Source

Attenuator 2

Attenuator 1

Device 1 Device 2

Transmitter (Tx) Receiver (Rx)
F 3

GPS Simulator /
GPS antenna

Figure 2-2 Test case setup for Test 12

m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate one SPS flow and deliver to the lower
layers with 100 ms periodicity.

o SPS Flow 1 is configured to transmit 283 bytes (BSM/CAM/any other periodic message).
o Transmit on ITS band with bandwidth of 10 MHz.
m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

m Settings on the C-V2X Device 3 [Congesting Radio]:
o Configured to create CBR of ~ 60% on the system.
o Configured bandwidth is 10 MHz.

m Data collection at Tx:
o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet
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Data collection at Rx:
o OS timestamp for each received packet
o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

Number of Samples 1000

Packet Size SPS Flow 1: 283 bytes

Periodicity SPS Flow 1: 100 ms
SPS Flow 1: 2

PPPP PPPP can be changed based on the priority that is supported in the region
where the test is being conducted)

IP Type SPS Flow 1: Non-IP

2.12.4 Execution

1.

Set the value of the Attenuator 1 such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

After setting the Attenuator 1, now set the value of Attenuator 2 such that the Tx and Rx
devices receive transmissions from the congestion device at -70 dBm power.

Tx device (Device 1), Rx device (Device 2) and Congesting Device (Device 3) are configured
with the values in Pre-configuration Settings 1.

Congesting device (Device 3) is configured to create congestion such that both the Tx device
(Device 1) and Rx device (Device) have ~ 60% CBR.

Tx device (Device 1) is configured to transmit a payload of size 283 bytes using SPS flow at
100 ms periodicity.

Tx device should apply the appropriate CBR — CRIimit values based on the PPPP (in this
case PPPP=2) of the transmitted packet.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

9.

Run the above scenario for five iterations.

2.12.5 Required documentation

Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.
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No. of Transmitted pkts/s

No. of Received pkts/s

Calculated at Receiver

Iteration Number

C-V2X Transmit Device

C-V2X Receive Device

PER %

1000

1000

1000

1000

Q| wW|IN|[F

1000

2.13 Test Case 13: TIM (or) equivalent message

2.13.1 Background

This test verifies that the devices under test can transmit and receive C-V2X traffic information
message (TIM) (or) equivalent message, depending on the region that is being tested (event-
driven flows with 1000 ms periodicity) over PC5 interface.

2.13.2 Assumptions

The operating system time of the transmitter and receiver devices is synchronized to the common
clock (e.g., GPS) with an error of ho more than 1 ms.

2.13.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate one event-driven flow (TIM or equivalent

message) and deliver to the lower layers with 1000 ms periodicity.

o Event-driven flow is configured to transmit 576 bytes (TIM or equivalent message).
o Transmit on ITS band with bandwidth of 10 MHz.

o Appropriate transmit power and fixed attenuation added to ensure DUT input of

-50 dBm.

m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

m Data collection at Tx:

o OS timestamp for each transmitted packet
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o Sequence number of the transmitted packet
Data collection at Rx:

o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value
Bandwidth 10 MHz
Number of Samples Event flow: 100
Packet Size Event flow: 576 bytes
Periodicity Event flow: 1000 ms

Event flow: 2
PPPP PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type Event flow: Non-IP

2.13.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 576 bytes using event-driven
flow at 1000 ms periodicity.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6.

Run the above scenario for five iterations.

2.13.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.
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No. of Transmitted pkts/s No. of Received pkts/s Calculated at Receiver

Iteration Number C-V2X Transmit Device C-V2X Receive Device PER %

100

100

100

100

Q| wW|IN|[F

100

2.14 Test Case 14: SPAT message (or) equivalent message

2.14.1 Background

This test verifies that the devices under test can transmit and receive C-V2X SPAT (or)
equivalent message, depending on the region that is being tested (one SPS flow each with 100 ms
periodicity) over PC5 interface.

2.14.2 Assumptions

The operating system time of the transmitter and receiver devices is synchronized to the common
clock (e.g., GPS) with an error of ho more than 1 ms.

2.14.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate one SPS flow and deliver to the lower
layers with 100 ms periodicity.

o SPS Flow 1 is configured to transmit 479 bytes (SPAT or equivalent message).
o Transmit on ITS band with bandwidth of 10 MHz.

m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X monitors for data packets on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

» Data collection at Tx:
o OS timestamp for each transmitted packet
o Sequence number of the transmitted packet
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Data collection at Rx:
o OS timestamp for each received packet

o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

Number of Samples SPS Flow 1: 1000

Packet Size SPS Flow 1: 479 bytes

Periodicity SPS Flow 1: 100 ms
SPS Flow 1: 2

PPPP PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type SPS Flow 1: Non-IP

2.14.4 Execution

1.

Set the value of the attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

Tx device (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

Tx device (Device 1) is configured to transmit a payload of size 479 bytes using SPS flow at
100 ms periodicity.

Rx device (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet
b. Sequence number of the Tx/Rx packet

noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6.

Run the above scenario for five iterations.

2.14.5 Required documentation

Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.
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No. of Transmitted pkts/s No. of Received pkts/s Calculated at Receiver

Iteration Number C-V2X Transmit Device C-V2X Receive Device PER %

1000

1000

1000

1000

Q| wW|IN|[F

1000

2.15 Test Case 15: MAP message (or) equivalent message

2.15.1 Background

This test verifies that the devices under test can transmit and receive C-V2X MAP (or) equivalent
messages depending on the region that is being tested (event-driven flows with 1000 ms
periodicity) over PC5 interface.

2.15.2 Assumptions

The operating system time of the transmitter and receiver devices is synchronized to the common
clock (e.g., GPS) with an error of ho more than 1 ms.

2.15.3 Setup

This test uses a lab cabled setup as shown in Figure 2-1.

A C-V2X Device 2 [Receive Radio] is configured to receive data from C-V2X Device 1
[Transmit Radio] on the ITS band (Channel 172) with a bandwidth of 10 MHz.

Each C-V2X OBE shall be placed in a RF shielding box to account for possible RF leakage.
m Settings on the C-V2X Device 1 [Transmit Radio]:

o The application layer is configured to generate one event-driven flow and deliver to the
lower layers with 1000 ms periodicity.

o Event-driven flow is configured to transmit 6594 bytes (MAP or equivalent message).
o Transmit on ITS band with bandwidth of 10 MHz.
m Settings on the C-V2X Device 2 [Receive Radio]:
o Configured to receive on ITS band (Channel 172) and bandwidth of 10 MHz.
o Receive Radio in C-V2X listens on all occasions.

o Appropriate attenuation is added such that the Device 2 receives transmission from
Device 1 at -50 dBm RSSI.

m Data collection at Tx:
o OS timestamp for each transmitted packet

o Sequence number of the transmitted packet
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m Data collection at Rx:
o OS timestamp for each received packet
o Sequence number of the received packet

Parameter Value

Bandwidth 10 MHz

Number of Samples Event flow: 100

Packet Size Event flow: 6594 bytes

Periodicity Event flow: 1000 ms
Event flow: 2

PPPP PPPP can be changed based on the priority that is supported in the region
where the test is being conducted.

IP Type Event flow: Non-IP

2.15.4 Execution

1. Set the value of VA attenuator such that the Rx device receives transmissions from the Tx
device at -50 dBm power.

2. Txdevice (Device 1) and Rx device (Device 2) are configured with the values in Pre-
configuration Settings 1.

3. Txdevice (Device 1) is configured to transmit a payload of size 6594 bytes using event-
driven flow at 1000 ms periodicity.

4. Rxdevice (Device 2) is configured to receive packets on every subframe (SF bitmap set to
I’s).

5. Record the following statistics on the C-V2X devices in the log file:
a. OS timestamp for each Tx/Rx packet

b. Sequence number of the Tx/Rx packet
noTe: Tests should be conducted at room temperature (21°C +/- 5°).

6. Run the above scenario for five iterations.

2.15.5 Required documentation
Using the data collected from the log files, fill in the following table.

The packet error rate (PER) is computed from both the Tx and Rx logs. It is the number of
missing (not received) packets divided by the total number of transmitted packets.

No. of Transmitted pkts/s No. of Received pkts/s Calculated at Receiver

Iteration Number C-V2X Transmit Device C-V2X Receive Device PER %

100

100

100

AW IN|PF

100
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No. of Transmitted pkts/s

No. of Received pkts/s

Calculated at Receiver

100




3 Device Settings

3.1 Pre-configuration Settings 1

v2x-PreconfigFreqlList-rl4d {
{
v2x-CommPreconfigGeneral-rl4 ({
rohc-Profiles-rl12 {
profileOx0001-rl2 FALSE,
profileOx0002-rl2 FALSE,
profile0x0004-rl1l2 FALSE,
profile0x0006-rl1l2 FALSE,
profileOx0101-rl2 FALSE,
profileOx0102-rl2 FALSE,
profile0x0104-rl12 FALSE
by
carrierFreg-rl2 55190,
maxTxPower-rl2 23,
additionalSpectrumEmission-rl2 32,
sl-bandwidth-r12 n50,
tdd-ConfigSL-rl2 {
subframeAssignmentSL-rl2 none
by
reserved-rl2 '0000000000000000000'B
by
v2x-CommRxPoolList-rl14 {
{
sl-Subframe-rl4 bs20-rl1l4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-r14 nlo0,
numSubchannel-r14 nb5,
startRB-Subchannel-r14 O,
dataTxParameters-rl4 23,
syncAllowed-rl4d {
gnss—-Sync-rl4 true

b
v2x-CommTxPoolList-rl14 {

{

- DRAFT -

For internal 5GAA use only
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sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl14 nlo0,
numSubchannel-r14 nb5,
startRB-Subchannel-rl4 O,
dataTxParameters-rl4d 23,
threshS-RSSI-CBR-r14 10,
cbr-pssch-TxConfigList-rl4 {
{

priorityThreshold-rl4 2,

defaultTxConfigIndex-rl4 1,

cbr-ConfigIndex-rl4 0,

tx-ConfigIndexList-rl4 {

priorityThreshold-rl4 5,
defaultTxConfigIndex-rl4 3,
cbr-ConfigIndex-rl4 1,
tx-ConfigIndexList-rl4 {

0,

4

2
3,
4

by
syncAllowed-rl4d {
gnss—-Sync-rl4 true

by
p2x-CommTxPoolList-rl4d {
{

sl-Subframe-rl14 bsl1l0-rl1l4 : '0000000000'RB,
adjacencyPSCCH-PSSCH-r14 FALSE,
sizeSubchannel-rl14 n4,
numSubchannel-rl4 nl,
startRB-Subchannel-rl14 0,
dataTxParameters-rl4d -126

b
v2x-ResourceSelectionConfig-rl4d {
pssch-TxConfigList-rl4d {
{
thresUE-Speed-rl14 kmphl20,
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parametersAboveThres-rl4d {
minMCS-PSSCH-r14 O,
maxMCS-PSSCH-r14 7,
minSubChannel -NumberPSSCH-r14
maxSubchannel -NumberPSSCH-r14
allowedRetxNumberPSSCH-r14 nl

by

parametersBelowThres-rl4d {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14
maxSubchannel -NumberPSSCH-r14
allowedRetxNumberPSSCH-r1l4 nl

bo
thresPSSCH-RSRP-List-rl4 {
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
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11,
11,
11,
11,
11,
11
by
restrictResourceReservationPeriod-rl4d {
vl
by
probResourceKeep-rl4d v0dot8§,
sl-ReselectAfter-rl4 nb
by

syncPriority-rl4 gnss

b
cbr-PreconfigList-rl4 {
cbr-RangeCommonConfigList-rl4 {
{
65,
100
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30,
65,
80,
100

by
s1-CBR-PSSCH-TxConfigList-rl4 {
{
cr-Limit-rl14 10000,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4d txPower-rl4d : 23

br
{
cr-Limit-r14 200,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4d txPower-rl4d : 23

by
{
cr-Limit-rl14 300,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rl4d : 23

b
{
cr-Limit-r14 60,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
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maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rl4d : 23
}
by
{
cr-Limit-r14 30,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rl4d : 23

3.2 Pre-configuration Settings 2

v2x-PreconfigFreqlList-rl4 {
{
v2x-CommPreconfigGeneral-rl4 ({
rohc-Profiles-rl1l2 {
profile0x0001-rl1l2 FALSE,
profile0x0002-rl1l2 FALSE,
profileO0x0004-r12 FALSE,
profileOx0006-rl2 FALSE,
profile0x0101-rl1l2 FALSE,
profile0x0102-rl1l2 FALSE,
profileO0x0104-r12 FALSE
by
carrierFreg-rl2 55190,
maxTxPower-rl2 23,
additionalSpectrumEmission-rl2 32,
sl-bandwidth-rl12 n100,
tdd-ConfigSL-r1l2 {
subframeAssignmentSL-r12 none
by
reserved-rl2 '0000000000000000000'B
s
v2x—-CommRxPoolList-rl14 {
{



by
{

by
{

by
{

by

V2X—

{
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sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl14 nlo0,
numSubchannel-r1l4 n2,
startRB-Subchannel-rl4 O,
dataTxParameters-rl4d 23,

sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl4 nlo0,
numSubchannel-r14 n2,
startRB-Subchannel-rl14 20,
dataTxParameters-rl4d 23,

sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl14 nlo0,
numSubchannel-rl4 n2,
startRB-Subchannel-rl14 40,
dataTxParameters-rl4d 23,

sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-r14 nlo0,
numSubchannel-rl4 n2,
startRB-Subchannel-rl14 60,
dataTxParameters-rl1l4 23,

CommTxPoolList-rl4d {

sl-Subframe-rl14 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-r14 nlo0,
numSubchannel-rl4 n2,
startRB-Subchannel-r14 O,
dataTxParameters-rl4 23,
threshS-RSSI-CBR-rl14 10,
cbr-pssch-TxConfigList-rl4d {
{

priorityThreshold-rl4 2,

defaultTxConfigIndex-rl4 1,

cbr-ConfigIndex-rl4 O,

tx-ConfigIndexList-rl4 ({

0,



49

priorityThreshold-rl4 5,
defaultTxConfigIndex-rl4 3,
cbr-ConfigIndex-rl4 1,
tx-ConfigIndexList-rl4 {

0,

4

2
3,
4

by
syncAllowed-rl4d {
gnss-Sync-rl4 true

br
p2x-CommTxPoolList-rl4d {
{

sl-Subframe-rl14 bsl10-rl14 : '0000000000'B,
adjacencyPSCCH-PSSCH-r14 FALSE,
sizeSubchannel-rl14 n4,
numSubchannel-rl14 nl,
startRB-Subchannel-r14 O,
dataTxParameters-rl4d -126

bo
v2x-ResourceSelectionConfig-rl4 {
pssch-TxConfigList-rl4 {
{
thresUE-Speed-rl4 kmphl20,
parametersAboveThres-rl4d {
minMCS-PSSCH-r14 O,
maxMCS-PSSCH-r14 7,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl
by
parametersBelowThres-rl4d {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl



bo
thresPSSCH-RSRP-List-rl4 {
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,

50
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11,

11,

11,

2,

2,

11,

11,

11,

11,

11,

11,

2,

2,

11,

11,

11,

11,

11,

11
by
restrictResourceReservationPeriod-rl4d {

vl
by
probResourceKeep-rl4 v0dot8,
sl-ReselectAfter-rl4 n5

by

syncPriority-rl4 gnss

by
cbr-PreconfiglList-rl4 {
cbr-RangeCommonConfigList-rl4 {
{
65,
100
bo
{
30,
65,
80,
100

bo
s1-CBR-PSSCH-TxConfigList-rl4 {
{
cr-Limit-r14 10000,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
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minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4 txPower-rl4d : 23

b
{
cr-Limit-r14 200,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4d txPower-rld : 23

br
{
cr-Limit-r14 300,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4d txPower-rld : 23

b
{
cr-Limit-r14 60,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rl4d : 23

by
{
cr-Limit-rl14 30,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4 txPower-rld : 23
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3.3 Pre-configuration Settings 3

v2x-PreconfigFreqlList-rl4d {
{
v2x-CommPreconfigGeneral-rl4 ({
rohc-Profiles-rl12 {
profileOx0001-rl2 FALSE,
profileOx0002-rl2 FALSE,
profile0x0004-rl12 FALSE,
profile0x0006-rl1l2 FALSE,
profileOx0101-rl2 FALSE,
profileOx0102-rl2 FALSE,
profile0x0104-rl12 FALSE
by
carrierFreg-rl2 55190,
maxTxPower-rl2 23,
additionalSpectrumEmission-rl2 32,
sl-bandwidth-r12 nl1000,
tdd-ConfigSL-rl2 {
subframeAssignmentSL-rl2 none
by
reserved-rl2 '0000000000000000000'B
by
v2x-CommRxPoolList-rl14 {
{
sl-Subframe-rl14 bs20-rl4 : 'FFCOO0'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-r14 nlo0,
numSubchannel-rl14 nlo0,
startRB-Subchannel-r14 O,
dataTxParameters-rl4 23,
by
{
sl-Subframe-rl4 bs20-rl4 : 'OO3FF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl4 nloO,
numSubchannel-r14 nlo0,
startRB-Subchannel-rl14 0,

dataTxParameters-rl4d 23,
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by
v2x-CommTxPoolList-rl14 {
{
sl-Subframe-rl4 bs20-rl4 : 'FFCOO'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl4 nlo0,
numSubchannel-r14 nlo0,
startRB-Subchannel-rl4 O,
dataTxParameters-rl4d 23,
threshS-RSSI-CBR-r14 10,
cbr-pssch-TxConfigList-rl4 {
{
priorityThreshold-rl4d 2,
defaultTxConfigIndex-rl4 1,
cbr-ConfigIndex-rl4 0,
tx-ConfigIndexList-rl4 {

priorityThreshold-rl4 5,
defaultTxConfigIndex-rl4 3,
cbr-ConfigIndex-rl4 1,
tx-ConfigIndexList-rl4 {

0,

4

2
3,
4

by
syncAllowed-rl4d {
gnss—-Sync-rl4 true

by
p2x-CommTxPoolList-rl4d {
{

sl-Subframe-r14 bsl0-rl1l4 : '0000000000'RB,
adjacencyPSCCH-PSSCH-r14 FALSE,
sizeSubchannel-rl14 n4,
numSubchannel-rl4 nl,
startRB-Subchannel-rl14 O,
dataTxParameters-rl4d -126

by
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v2x-ResourceSelectionConfig-rl4 {
pssch-TxConfigList-rl4 {
{

thresUE-Speed-rl4 kmphl20,

parametersAboveThres-rl4d {
minMCS-PSSCH-r14 O,
maxMCS-PSSCH-r14 7,
minSubChannel-NumberPSSCH-r14
maxSubchannel -NumberPSSCH-r14
allowedRetxNumberPSSCH-r14 nl

by

parametersBelowThres-rl4d {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14
maxSubchannel -NumberPSSCH-r14
allowedRetxNumberPSSCH-r1l4 nl

bo
thresPSSCH-RSRP-List-rl4 {
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
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11,
11,
11,
11,
11,
11
by
restrictResourceReservationPeriod-rl4 {
vl
by
probResourceKeep-rl4 v0dot8,
sl-ReselectAfter-rl4 nb
by

syncPriority-rl4 gnss

}o
cbr-PreconfigList-rl4 {
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cbr-RangeCommonConfigList-rl4 {
{
65,
100
by
{
30,
65,
80,
100

by
s1-CBR-PSSCH-TxConfigList-rl4 {
{
cr-Limit-r14 10000,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4d txPower-rl4d : 23

br
{
cr-Limit-r14 200,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4d txPower-rl4d : 23

by
{
cr-Limit-rl14 300,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4 txPower-rld : 23

cr-Limit-r14 60,
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tx-Parameters-rl4 {

}
by
{

minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rl4d : 23

cr-Limit-r14 30,

tx-Parameters-rl4 {

minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4d txPower-rl4d : 23

3.4 Pre-configuration Settings 4

v2x-PreconfigFreqlList-rl4 {

{

V2X—

CommPreconfigGeneral-rl4 ({

rohc-Profiles-rl1l2 {

by

profile0x0001-rl1l2 FALSE,
profile0x0002-rl1l2 FALSE,
profileO0x0004-r12 FALSE,
profileOx0006-rl2 FALSE,
profile0x0101-rl1l2 FALSE,
profile0x0102-rl12 FALSE,
profileO0x0104-r12 FALSE

carrierFreqg-rl2 55140,

maxTxPower-rl2 23,

additionalSpectrumEmission-rl2 32,
sl-bandwidth-r12 nl100,
tdd-ConfigSL-r1l2 {

by

subframeAssignmentSL-r12 none
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reserved-rl2 '0000000000000000000'B
by
v2x-CommRxPoolList-rl14 {
{
sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl4 nlo0,
numSubchannel-r14 nb5,
startRB-Subchannel-rl4 O,
dataTxParameters-rl4d 23
by
{
sl-Subframe-rl4 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl14 nlo0,
numSubchannel-rl4 nb5,
startRB-Subchannel-rl14 50,
dataTxParameters-rl4 31

s
v2x-CommTxPoolList-rl4d ({
{
sl-Subframe-rl14 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl14 nlo0,
numSubchannel-rl4 n5,
startRB-Subchannel-r14 O,
dataTxParameters-rl4 23,
threshS-RSSI-CBR-rl14 10,
cbr-pssch-TxConfigList-rl4d {
{
priorityThreshold-rl4 2,
defaultTxConfigIndex-rl4 1,
cbr-ConfigIndex-rl4 O,
tx-ConfigIndexList-r1l4 {

priorityThreshold-rl4 5,
defaultTxConfigIndex-rl4 2,
cbr-ConfigIndex-rl4 1,
tx-ConfigIndexList-rl4d {

0,

I

2
3,
4
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sl-Subframe-rl14 bs20-rl4 : 'FFFFF'H,
adjacencyPSCCH-PSSCH-r14 TRUE,
sizeSubchannel-rl4 nlo0,
numSubchannel-r14 nb5,
startRB-Subchannel-rl14 50,
dataTxParameters-rl4d 23,
threshS-RSSI-CBR-r14 10,
cbr-pssch-TxConfigList-rl4 {
{

priorityThreshold-rl4d 2,

defaultTxConfigIndex-rl4 1,

cbr-ConfigIndex-rl4 0,

tx-ConfigIndexList-rl4 {

priorityThreshold-rl4 5,
defaultTxConfigIndex-rl4d 2,
cbr-ConfigIndex-rl4 1,
tx-ConfigIndexList-rl4 {

0,

4

2
3,
4

b
p2x-CommTxPoolList-rl4d {
{

sl-Subframe-rl14 bsl1l0-rl14 : '0000000000'B,
adjacencyPSCCH-PSSCH-r14 FALSE,
sizeSubchannel-rl4 n4,
numSubchannel-rl4 nl,
startRB-Subchannel-rl14 0,
dataTxParameters-rl4d -126

}o
v2x-ResourceSelectionConfig-rl4 {
pssch-TxConfigList-rl4 {
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thresUE-Speed-rl4 kmphl20,

parametersAboveThres-rl4d {
minMCS-PSSCH-r14 O,
maxMCS-PSSCH-r14 7,
minSubChannel-NumberPSSCH-r14
maxSubchannel -NumberPSSCH-r14
allowedRetxNumberPSSCH-r1l4 nl

by

parametersBelowThres-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14
maxSubchannel -NumberPSSCH-r14
allowedRetxNumberPSSCH-r14 nl

by
thresPSSCH-RSRP-List-rl4 {

2,

2,

11,
11,
11,
11,
11,
11,
2,

2,

11,
11,
11,
11,
11,
11,
2,

2,

11,
11,
11,
11,
11,
11,
2,

2,

11,
11,
11,
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11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11,
2,
2,
11,
11,
11,
11,
11,
11
by
restrictResourceReservationPeriod-rl4 {
vl
by
probResourceKeep-rl4 v0dot8,
sl-ReselectAfter-rl4 n5
b

syncPriority-rl4 gnss

b
cbr-PreconfiglList-rl4 {
cbr-RangeCommonConfigList-rl4 {

{
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65,
100

30,
65,
80,
100

bo
s1-CBR-PSSCH-TxConfigList-rl4d {
{
cr-Limit-r14 10000,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,

maxTxPower-rl4 txPower-rld : 23

b
{
cr-Limit-rl4 200,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4d txPower-rld : 23

b
{
cr-Limit-r14 300,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rld : 23

by
{
cr-Limit-r14 60,
tx-Parameters-rl4 {
minMCS-PSSCH-r14 5,
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maxMCS-PSSCH-r14 11,
minSubChannel -NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4 txPower-rl4d : 23

b
{
cr-Limit-r14 30,
tx-Parameters-rl4
minMCS-PSSCH-r14 5,
maxMCS-PSSCH-r14 11,
minSubChannel-NumberPSSCH-r14 1,
maxSubchannel -NumberPSSCH-r14 2,
allowedRetxNumberPSSCH-r14 nl,
maxTxPower-rl4d txPower-rl4d : 23
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4 Acronyms and terms

Acronym or term Definition
C-v2X Connected vehicle-to-everything
OBE Onboard equipment
PER Packet error rate
QTI Qualcomm Technologies, Inc.
RSSI Receive signal strength indicator
SPS Semi-persistent scheduling
TIM Traffic information message
UE User equipment
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