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1 References

The following referenced documents are not esdentitie use of the present document but they tabsiuser with
regard to a particular subject aréar non-specific references, the latest versiothefreferenced document (including
any amendments) applies.

[ED 136] EUROCAE ED-136: “Operational and Technical Requiremerfeghruary 2009

[ED 137A-1] EUROCAE ED-137A “Interoperability Standards for VolP ATMmponents, Part 1: Radio”,
September 2010

[ED 137A-2] EUROCAE ED-137A “Interoperability Standards for VolP ATMmponents, Part 2:
Telephone”, September 2010

[ED 137A-3] EUROCAE ED-137A “Interoperability Standards for VolP ATMmmponents, Part 3: Recorder”,
February 2009

[TEL-TEST] “Telephone Test Case Specification fariéé over IP in ATM” —Eurocontrol — Edition 1.0 —
28 February 2011

[RAD-TEST] “Radio Test Case Specification for Voioeer IP in ATM” —Eurocontrol — Edition 1.0 —
28 February 2011

[REC-TEST] FAA “VolP-IE-Recorder Test Specification” — Draft V1210 April 2011
[REC-GUIDE] FAA “VolP-IE Guidelines for Recorder tests” — Draft 31 14 April 2011

[Plugtest?] ETSI “2" EUROCAE Plugtests Interoperability Event on Vot ATM — Report” — V 1.0.0 —
April 2009

2 Abbreviations

For the purposes of the present document, thewwitpabbreviations apply:

ANSP Air Navigation Service Provider
ATM Air Traffic Management

ATS Air Traffic Services

CFE Conference Focus Entity

CwP Controller Working Position

ED EUROCAE Document

ETSI European Telecommunications Standards Institut
ENAC Ecole Nationale de I'Aviation Civile
GRS Ground Radio Station

HE Header Extension

IP Internet Protocol

NA Not Applicable

NO Not OK

OK OK

oT Out-of-Time

PCM Pulse Code Modulation

PT Payload Type

PTT Push-To-Talk

PTT-id Payload Type- Identification
REC Recorder system

Rx Receive

RfC Request For Comments

RTP Real Time Protocol

RTSP Real Time Streaming Protocol
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SDP Session Description Protocol
SES Single European Sky

SIP Session Initiation Protocol
SQL Squelch

TX Transmit

UA User Agent

URI Uniform Resource Indicator
VCS Voice Communication System
WG67 Working Group 67

3 Fourth EUROCAE Plugtests™ Interoperability Event on
VolP for ATM

The fourth EUROCAE Plugtests™ Interoperability Even VolP for ATM (Air Traffic Management) held at
the Sophia Country Club betweerf2lune and 24June 2011 had the following scopes:

4 perform interoperability tests with the new versafrihe EUROCAE Standard
O perform interoperability tests between VCS, GRS Redorders.

The fourth Plugtests™ event also had the scopeafiging feedback to issues regarding signallingtgeol
definition, parameter configuration and Air Traffi@rvice feature functionality defined within EDI@ghone,
Radio and Recorder documents that appear to refuutteer clarification in order to make the intemkimg
between systems more robust.

The results of the multiple interoperability tesesarios achieved by the suppliers have demondteatggh
rate of success:

O Interoperability VCS-VCS : 100 % (300 tests ruriihsessions)

4 Interoperability VCS-GRS : 99,6% (509 tests ru@nsessions, 2 tests failed in two separatedmsessi
U Interoperability VCS-REC : 100 % (48 tests run ise&sions)

U Interoperability GRS-REC : 100 % (20 tests run@nsgéssions)

These results show that the VolP call types andvitie range of ATS (Air Traffic Services) featurgsecified
by the ED 137 interoperability documents, suppgrtime Operational and Technical Requirements define

the [ED 136] have now been developed and implenddoyehe main European VCS and Radio Suppliers with

a high level of interoperability achieved. This Wéad to ATM VolIP VCS and GRS deployment by ANSPs
(Air Navigation Service Providers) in the very néature for operational use in the framework of Biegle
European Sky (SES).

A list of recommendations to be considered foreheancement of [ED137A-1], [ED137A-2] and [ED137A-
3] has also been produced. These recommendatidifsevaxamined by the EUROCAE WG67 review team
with the scope of enhancing future editions ofdheument.

3.1 Participants

12 companies contributed to the test results wMCS, 5 GRS and 5 REC, as listed in the table below

Company Name Type of system
ATIS REC
Frequentis VCS

REC
JOTRON GRS
Nice REC
Park Air System GRS

ETSI CTI Plugtests
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Company Name Type of system
Rhode & Schwarz GRS
Schmid Telecom VCS
SELEX GRS
SITTI VCS
Telerad GRS
TOPEX VCS
REC
Ultra Electronic REC

3.2 Acknowledments

This is to acknowledge the effort of

Table 1: participantslist

» Andrew Lake, Software Consultant, Park Air Systeiis for the provision of Wireshark ED137 RTP dissec

» Christophe Guerber, Voice and Data AeronauticalMdets team, Ecole Nationale de I'Aviation Civileadfce,
for the provision of Wireshark ED 137 RSTP and RMer TCP dissectors

4 Test overview

4.1 Test Plan

4.1.1 VCS-GRS test plan

During the regular conference call, the participaagreed on a selection of 25 mandatory tests apdi@al tests
extracted from [RAD-TEST]. The following table shethe summary of the test objectives, grouped bgifip

features.
Group Test case referenc| Status | Summary
Radio SIP Normal SIP Radio session establishment/clearing from VCS to
session LAN-RAD-R1 MAN GRS for Radio Access key configured in Traffic mode
establishment
Normal SIP Radio session establishment/clearing from VCS to
LAN-RAD-R2 OPT GRS for Radio Access key configured in Rx-only mode
Normal SIP Radio session establishment/clearing from VCS to
LAN-RAD-R3 MAN | GRS for Radio Access key configured in Coupling mode
i i Emergency SIP Radio session establishment/clearing from VCS to
LAN-RAD-R6 MAN GRS for Radio Access key configured in Coupling mode
LAN-RAD-R7 MAN SIP Radio session request with SIP “From” header address

unrecognised by GRS

ETSI CTI Plugtests
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Group Test case referenc| Status | Summary
LAN-RAD-RS MAN SIP Rad|(_) session request with SIP “To” header address
unrecognised by GRS
Two consecutive SIP Radio session establishment requests from 2
LAN-RAD-R10 MAN | User Agents at the same VCS for session establishment to same
GRS. Multiple streams from same VCS permitted by GRS
LAN-RAD-R2S3 MAN SIP session clearlng_from GRS endpoint when R2S-KeepAlive
. packets are not received
Real Time
Session SIP Radio session cleared by GRS when placed in Maintenance
Supervision LAN-RAD-R2S4 | MAN | e
LAN-RAD-R2S5 MAN | SIP Radio session cleared by GRS when its frequency changed
LAN-RAD-PTT2 MAN Prlorlt_y P_TT activation, Voice transmission, Priority PTT
deactivation
Incoming aircraft call on cross-coupled group frequency f1
LAN-RAD-PTT4 MAN | triggering Coupling PTT activation on cross-coupled group
frequency 2
LAN-RAD-PTT5 MAN Multlple_ S_IP Radio session establishment and simultaneous
transmission
LAN-RAD-PTT6 OPT | Normal v Priority PTT activation test on given frequency
LAN-RAD-PTT8 MAN | Priority v Emergency PTT activation test on given frequency
Push to Talk — -
LAN-RAD-PTT10 | MAN Normal \ Normql PTT activation test on given frequency (PTT
summation configured at GRS)
i i Coupling v Normal/Priority/Emergency PTT activation test on given
LAN-RAD-PTT12 | MAN frequency (Coupling PTT interruption configured at GRS)
i i Coupling v Normal/Priority/Emergency PTT activation test on given
LAN-RAD-PTT13 | MAN frequency (Coupling PTT summation configured at GRS)
LAN-RAD-PTT14 | MAN Pre_—emptmg of established qumal S!P Radio session without PTT
active by Emergency SIP Radio session
LAN-RAD-PTT17 | MAN P'_I'T-ON arbitration between transmitters using same frequency
without offset
Squelch o . . —
activation LAN-RAD-SQ1 MAN | Squelch activation, Voice transmission and Squelch deactivation
SDP Best Signal Selection attribute negotiation for SIP Radio
LAN-RAD-SDP7 MAN | session establishment request from VCS to GRS (RSSI method
) default)
Session
Description Incorrect SDP frequency identity attribute for SIP Radio session
Protocol LAN-RAD-SDP9 | MAN | g iablishment request from VCS to GRS
LAN-RAD-SDP10 | MAN To verify that a GRS can only be configured as part of one cross-
coupled group.
BSS LAN-RAD-BSS2 MAN | BSS test on multiple receiver frequencies
Simultaneous
transmission | LAN-RAD-SCT1 MAN | Detection of Simultaneous transmissions

detection

ETSI CTI Plugtests
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Group Test case referenc| Status | Summary
P.TT I(.j LAN-RAD-PTTid MAN | PTT identity notification
notification

Table2: VCS-GRStest plan

4.1.2 VCS-VCS test plan

During the regular conference call, the participagreed on a selection of 25 mandatory testsatettdrom [TEL-
TEST]. The following table shows the summary of tingt objectives, grouped by specific features.

Group Test case reference Summary
LAN-BC-R2 Routine Direct Access call from Al to B1 and B1 clears call
LAN-BC-R3 Routine Direct Access call from Al to B1. Call cleared before being
answered
Routine direct LAN-BC-R4 R(;)(;Jtlne Direct Access call from Al to B with non-valid called party
access call address
LAN-BC-R5 Routine Direct Access call from A to B1 with non-valid calling party
address
LAN-BC-R6 Iéfonsecunve Routine Direct Access calls from Al, A2 and A3 to
Priority Direct LAN-BC-PC1 Priority Direct Access call from Al to B1 and Al clears call
Access call y
Instantaneous Access call from Al to B1, B1 responds, Al
LAN-BC-IA2 deactivates and then re-activates IA key, B1 deactivates IA key, A1
deactivates IA key (check that call is cleared)
LAN-BC-IA3 2 consecutive Instantaneous Access calls from Al and A2 to B1
Instantaneous with monitoring enabled at B1
Access call 2 consecutive Instantaneous Access calls from Al and A2 to B1
LAN-BC-IA4 . o .
with monitoring disabled at B1
Instantaneous Access call from Al to B1 with Al physically
LAN-BC-IA5 disconnected from network. Verify after timer IA timer TO expiry (2
seconds) that “IA call failure” is indicated to Al.
Direct Access call from Al to B1 with media description defined as
SDP/Direct LAN-SDP-DAZ | 3udio, RTPIAVP 8 (PCM A-law)
Access - — — -
LAN-SDP-DAG SDP Media description codec negotiation for Direct Access call
from Al to B1
SDP/instantaneou LAN-SDP-IA5 Instantaneous Access call from Al to B1 with non-valid media
Access description included in the SDP Message Body
SIP call LAN-MIX-R2 Routine Direct Access call from Al to B1. Instantaneous Access

combination test

call from A2 to B1. Priority Call from A3 to B1.

SIP
supplementary
service

LAN-SS-POSMON1

Position monitoring by A2 of all transmitted and received audio for
G/G and A/G communications in progress at B1

LAN-SS-POSMON2

Position monitoring by A2 of all transmitted and received audio for
G/G communications only in progress at B1

ETSI CTI Plugtests
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Group Test case reference Summary
LAN-SS-POSMONS3 Position monitoring by A2 _of all transmitted and received audio for
A/G communications only in progress at B1
ca. Migration of an established 2 party SIP call to a 3 party conference
Broadcast LAN-SS-CONF1 using “Al” or “Conference Focus Entity” as focus
conference
supplementary Establishment of a 5 party conference using "Al" or “Conference
service LAN-SS-CONF3 Focus Entity” as Focus. Parties either eliminate themselves or are

eliminated from conference one at a time by “Al1” or “CFE".

Priority Call from A2 to Busy user B1 answered automatically after

Call Intrusion

supplementary
service

LAN-SS-CI1 B1 clears its active routine call with A1
Priority Call from A2 to Busy user B1 answered manually by B1
LAN-SS-CI2 P . : .
after clearing its active routine call with A1
LAN-SS-Cl4 Successful Immediate Priority Call intrusion from A2 to Busy
unprotected User B1
Priority Call from A2 to Busy protected User B1 answered manually
LAN-SS-CI5 : . : .
after B1 clears its active routine call with A1
Priority Call from A2 to Busy unprotected User B1 with another
LAN-SS-CI6 Priority call in progress answered manually after B1 clears its first
active Priority call with Al
LAN-SS-CI7 Priority call intrusion effective between Al, B1 and A2. Normal Call

Clearing by A2 (Intruding party)

Table3: VCS-VCStest plan

4.1.3 GRS-REC test plan

During the regular conference call, the participaagreed on a selection of 2 mandatory tests a¢attdiom [REC-
TEST]. To allow the tests to be performed with aené settings, the participants agreed on folloREC-GUIDE].
The following table shows the summary of the tégectives.

Test case reference

Summary

LAN-REC5 Outgoing Radio Call Voice media and Call Record Data recording test

LAN-REC6 Incoming Radio Call Voice media and Call Record Data recording test
Table 4: GRS-REC test plan

4.1.4 VCS-REC test plan

During the regular conference call, the participaagreed on a selection of 6 mandatory tests a¢attdiom [REC-
TEST]. To allow the tests to be performed with gen¢ settings, the participants agreed on folloWREC-GUIDE].
The following table shows the summary of the tdégectives.

Test case reference

Summary

LAN-REC1 Direct Access Routine Call Voice media and Call Record Data recording test
LAN-REC2 Direct Access Priority Call Voice media and Call Record Data recording test
LAN-REC3 Instantaneous Access Call Voice media and Call Record Data recording test
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LAN-REC4 Override Call Voice media and Call Record Data recording test
LAN-REC7 DA, IA or Radio Call Voice media replay at Replay client (optional)
LAN-REC10 Direct Access Priority Call Intrusion Voice media and Call Record Data recording test

Table5: GRS-REC test plan
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Mo 0700 - 1000

Mo 1000 - 1300

Welcome session / Set-up of equipment

VCS - GRS VCS-GRS
Mo 1400 - 1600 VCS - VCS Frequentis - JOTRON Topex - Park
Mo 1600 - 1800 GRS - REC GRS - REC SITT! - Schmid VCS - GRS VCS-GRS Frequentis/Topex
JOTRON — ATIS Park — Ultra Frequentis — R&S Topex - SELEX support for GRS - REC
Tu 0900 - 1100 VCS - GRS VCS - GRS VCS-GRS VCS - GRS
SITTI - TELERAD Frequentis - Park Topex - JOTRON Schmid — R&S
Tu 1100 - 1300 GRS - REC GRS - REC SITTI support for VCS - GRS VCS - GRS VCS - GRS
JOTRON - Ultra Park - Nice GRS - REC Frequentis — TELERAD Topex — R&S Schmid - SELEX
Tu 1400 - 1600 VCS - REC VCS- REC VCS - GRS VCS - GRS
Topex - Frequentis | Frequentis - Topex SITTI - Park VCS — VCS Schmid - JOTRON
Tu 1600 - 1800 GRS - REC GRS - REC VCS - GRS AR e Schmid support for
JOTRON - Nice Park - ATIS SITTI — R&S GRS - REC
VCS - REC VCS- REC VCS - GRS VCS - GRS
We 0830 - 1030 Topex - Nice Frequentis - ATIS SITTI - JOTRON Schmid - Park
VCS - REC VCS- REC VCS - GRS VCS - GRS
We 1030 - 1230 Topex - Ultra Frequentis - Nice SITTI - SELEX Schmid - TELERAD
VCS- REC VCS- REC
We 1330 - 1530 Topex - ATIS Frequentis - Ultra VCS - GRS ad-hoc
Schmid/SITTI —
VCS - GRS VCS - GRS any GRS

We 1530 - 1730

Frequentis — SELEX

Topex —-TELERAD
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Th 0900 - 1100 GRS - REC GRS - REC
Park - Topex JOTRON - Frequentis VCS — VCS VCS — VCS
Th 1100 - 1300 GRS — REC GRS - REC Topex - Schmid Frequentis — SITTI

JOTRON - Topex Park — Frequentis

Th 1400 - 1600
GRS - REC ad-hoc

VCS - VCS VCS - VCS
Th 1600 - 1800 Parlgr\:yol'_\r’ggN B Topex - SITTI Frequentis — Schmid
Fr 0900 - 1100

Reserved for Re-Testing (To be scheduled during the week)
Fr 1100 - 1300
Fr 1400 - 1600 Final wrap-up session / Dismantling of equipment
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The test infrastructure was based on separateqahystworks, build on switches. All the physicatworks were

interconnected through a switch router.

On each physical network, a logical network wasndef, based on a subnet of the private IP addrestesrk

10.0.0.0/8.

Each company had then a dedicated physical anddogetwork, with a prefix of 10.200.X.0/24, whetallows the
identification of the company. The first one hurdlt® addresses were reserved for DHCP allocati@tda the
connection of specific machines used by the compahg rest of the subnetwork addresses was resé@véged

attribution for systems under test.

The test infrastructure is depicted in the follogvBthema.

ATM-VolP 2011

Topology MAP V1

DHCP

Far each subnet the following range of IPv4
address is distributed:

10.200.x.1 to 10.200.x.100

DNS
Domaine plugtests net

FIXED
Far each subnet the following range is available:
10.200.x.101 < FIXED < 10.200.x.253

Default Gateway
Far each subnet the following address is used:
10.200.x.254

NAT
From 10.200.x.x networks to internet: TBD
No NAT between 10.200.x.x networks.

192.168.171.x

Company 2
HUB
10100

@1 02002 x /24

Figure 1. test infrastructure

4
DNS (plugtests.net) NAT VPN Access router
g DHCP 0 J + NTP server

WikilTSR
212.234.160.7

() Access Paint
i 802.1b &g
SSID: PLUGTESTS

5 Result summary

5.1 VCS-GRS

5.1.1 Overall results

Interoperability

OK NO

507 (99.6%) | 2 (0.4%)

Not executed

NA oT

31(5.7%) | 0 (0.0%)

ETSI CTI Plugtests

Totals

Run Results

509 (94.3% 540




14

17 ETSI CTlI Plugtests Report <1.0.0> (2011 -06)
5.1.2 Results per group
Interoperability Not Executed Totals
Group OK NO NA oT Run Result
Radio SIP Session o o o
establishment 138 (100.0%) | 0(0.0%) 2 (1.4%) 0 (0.0%) 138 (98.6% 140
Real Time Session | ¢, 16000) | 0(0.0%) 0 (0.0%) 0 (0.0%) 60 (100.0%) 60
Supervision (R2S) ' ' ' ’ '
Push to Talk (PTT) | 186(99.5%) | 1(0.5%) 13 (6.5%) 0 (0.0%) 187 (93.7% 200
Squelch 0 0 o o o
activation/deactivatior 20 (100.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 20 (100.0% 20
Session Description 0 0 o o o
Protocol (SDP) 57 (100.0%) | 0(0.0%) 3 (5.0%) 0 (0.0%) 57 (95.0% 60
Best S'?;g's)se'ec“on 16 (100.0%) | 0(0.0%) 4(20.0%) | 0(0.0%) 16 (80.0%)| 20
Simultaneous
Transmissions 16 (100.0%) 0(0.0%) 4 (20.0%) 0 (0.0%) 16 (80.0%) 20
Detection
PTT identity 0 0 0 o o
notification 14 (93.3%) | 1(6.7%) 5 (25.0%) 0 (0.0%) 15 (75.0%) 20

5.1.3 Comments on results

Interoperability defaults were found on tests:

- LAN-RAD-PTT17: PTT-ON arbitration between transrait using same frequency without offset : PTT

Lockout Problem is underlined

- LAN-RAD-PTTId: PTT identity notification: VCS is &b to SUBSCRIBE, but radio sends every new

NOTIFY with different from tag - VCS declines it.

For the ‘not applicable’ marks, they are locatedem tests:

- PTT group

0 LAN-RAD-PTT12 “Coupling v Normal/Priority/Emergency PTT activatiast on given frequency
(Coupling PTT interruption configured at GRS} times. The current version of GRS does not
support this functionality.

0 LAN-RAD-PTT13 “Coupling v Normal/Priority/Emergency PTT activatitast on given frequency
(Coupling PTT summation configured at GR8)times. The current version of GRS does not
support this functionality.

0 LAN-RAD-PTTL17 “PTT-ON arbitration between transmitters using sdraquency without offset
5 times. The current version on VCS does not suppiw functionality.

- Other group: functionality is not implemented ie tturrent version of the VCS
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5.2 VCS-VCS

5.2.1 Overall results

Interoperability Not executed Totals
OK NO NA oT Run Results
258
(100.0%) 0 (0.0%) 42 (14.0%) 0 (0.0%) 258 (86.0% 300

5.2.2 Results per group

Interoperability Not Executed Totals
Group OK NO NA oT Run Result
Routine Direct Acces$ 0 0 o o o
call tests 60 (100.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 60 (100.0%)) 60
Priority Direct Access 0 0 o o o
Lol tosts 12 (100.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 12 (100.0%) 12
'”Sta”ézﬂetggtss ACCeSE 45 (100.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 48(100.0% 48
Session Description
Protocol/Direct 24 (100.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 24 (100.0%) 24
Access
SDP/ ';;‘(féi’;tsa”eous 12 (100.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 12 (100.0%) 12
SIP Ca"tg;’t';‘b'”at"’” 12 (100.0%) | 0(0.0%) 0(0.0%) | 0(0.0%) 12 (100.0%) 12
SIP Supplementary 0 0 0 0 (0.0° 9 (25.09 36
Service Tests 9(100.0%) | 0(0.0%) 27 (75.0%) (0.0%) (25.0%)
Broadcast Conference 0 0 o o o
supplementary service 12 (100.0%) | 0 (0.0%) 12 (50.0%) 0 (0.0%) 12 (50.0%) 24
Sup;gg]'e”rﬁ;;ffsnewica 69 (100.0%) | 0(0.0%) 3 (4.2%) 0 (0.0%) 69 (95.8%) 72

5.2.3 Comments on results
No interoperability default was found.
For the ‘not applicable’ marks, they are locatedem tests:

- SIP Supplementary Service Tests
0 LAN-SS-POSMONL1 Position monitoring by A2 of all transmitted andeéed audio for G/G and
A/G communications in progress at"BQ times. The current version of VCS does notmarpthis
functionality.

ETSI CTI Plugtests

14




19 ETSI CTI Plugtests Report <1.0.0> (2011 -06)

0 LAN-SS-POSMONZ2 Position monitoring by A2 of all transmitted andeéved audio for G/G
communications only in progress at"B& times. The current version of GRS does nopsupthis
functionality.

0 LAN-SS-POSMONS3 Position monitoring by A2 of all transmitted anaeéved audio for A/G
communications only in progress at"B10 times. The current version on VCS does nppsut this
functionality.

- Broadcast Conference supplementary service

0 LAN-SS-CONF1 Migration of an established 2 party SIP call to @&ty conference
using “Al” or “Conference Focus Entity” as foclst times.The current version on VCS does
not support this functionality.

0 LAN-SS-CONF3 Establishment of a 5 party conference using "Al"Qonference Focus Entity”
as Focus. Parties either eliminate themselves ereiminated from conference one at a time by
“Al” or “CFE”". " 6 times The current version on VCS does not support thistianality.

- Call Intrusion supplementary service

0 LAN-SS-CI1 “Priority Call from A2 to Busy user B1 answered amé#ically after B1 clears its

active routine call with At 3 times. The current version on VCS does nopsupthis functionality.

5.3 VCS-REC

5.3.1 Overall results

Interoperability Not executed Totals
OK NO NA oT Run Results
35 (100.0%) 0 (0.0%) 13 (27.1%) 0 (0.0%) 35 (72.9%) 48

5.3.2 Comments on results
No interoperability default was found.
For the ‘not applicable’ marks, they are located®dasts:
- LAN-REC4: Override call not in Europe
- LAN-RECTY: RTSP Playback not implemented (optioeat)

5.4 GRS-REC
5.4.1 Overall results
Interoperability Not executed Totals
OK NO NA oT Run Results
20 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 20 (100.0% 20

5.4.2 Comments on results

No interoperability default was found.
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6 Post meeting traces analysis

During the plugtest event, 389 wireshark tracesfivere uploaded distributed as follows:
- 218 traces for VCS-GRS tests
- 142 traces for VCS-VCS tests

18 traces for REC-VCS tests

- 11 traces for REC-GRS tests

As it was impossible to analyse this amount ofdsaguring the meeting, a post meeting trace arsafygs been
performed. Only comments related to general behasiwill be provided.

6.1 VCS-GRS traces analysis results

The VCS-GRS tests traces were analysed with thpedfgdortable Wireshark 1.4.7 and the plugins ptediby Park
Air System.

In this part, the termcbupled sessions entity (CSE)” defines the couple (SIP Tx session) and (SIP éssi®n) used to
handle the transmitted and receiving communicatimte/een a single VCS and a single GRS, with ségéiex and
Rx. In the following picture, thecbupled sessions entity” is the couple SIP session 1 and SIP session 2.

GRS 1

» . /@/
VCS @\ ~ o

Controler A

Figure 2: coupled sessions entity

A “coupled sessions entity” will be said as established when both SIP sessiwa established.

6.1.1 SIP sessions with separate Tx-Rx

The case is the following one:
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GRS 1

Tx

Rx

To establish both sessions, the following methad&etbeen found in the traces:

- try to establish Rx session first. As long as Rssgm was not established, no try to establisiTshsession is
performed.

- try to establish Rx session first. Whatever theiltds, try to establish the Tx session.
- try to establish Tx session first. Whatever thailtas, try to establish the Rx session.
When the sessions are closed, no relationshippsbdetween both sessions.

On an operational point of view, in this case,¢benmunication can be considered as operationalibhiyth SIP
sessions are established, in other words, doagled sessions entity” is established. As no link is defined between the
Tx and the Rx sessions in the EUROCAE Standaradse side effects may occur in case of lack of resmife.g. with
pre-emption case).

As requirement is not set on eotipled sessions entity” but on a single SIP session establishment, theeyder the
establishment of both sessions belonging to aesifoglipled sessions entity” may be rather long (average value
around 2.5 seconds). In fact, each SIP sessiohlisstaent are really compliant with the establishidelay expressed
inside [ED 136], but the delay between the firsisgen establishment and the request of the seammtbéies around
2.3 seconds as an average value.

6.1.2 Pre-emption case

The initial status is described in the followindgisma.

)@? » GRS 1

a N

Controler A

Figure 3: initial state before pre-emption
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A first “coupled sessions entity” is established between controller A and the GRi8) SIP session 1 for Rx and SIP
session 2 for Tx. A seconddupled sessions entity” is established between controller B and the GRig SIP session
3 for Rx and SIP session 4 for Tx. Both relatiopshare established with a normal SIP priority.

If a third controller C wants to establish a redaghip with the GRS and if the GRS does not allowadditional
session, pre-emption will occur following [ED137A83.8.1.3 provided controller C request an emerge3iP session
establishment (Test case: LAN-RAD-PTT14).

By looking at the traces, pre emption really ocedron both Tx and Rx sides. As no real rule isréefiinside the
EUROCAE standard to select the way pre emptiortdvédg done, the following occurred (half of thectg):

- disconnection of SIP Tx session of omeupled sessions entity”
- disconnection of SIP Rx session of the otlemupled sessions entity”

The result of this behaviour is that b@BE for controller A and for controller B are no mastablished. Only
controller C has an establishembtipled sessions entity”.

Figure 4: pre-emption result

6.1.3 RTPTx HE

PTT Id is not always set inside RTPTx HE (Keepativessages).

6.1.4 RTPRx HE with audio transmission

The behaviour of the systems differs provided tfstesn is a combined GRS or a GRS with separaten@x. To
explain it, we will just take a simple case, withearelationship between a VCS and a GRS.

When voice is applied at the VCS:
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- In case of combined GRS, GRS receives it, acknaydsdhe first PTT-ON message immediately. Then GRS
sends back an RTP message with:
o SQUON
o PTT type set
o PTT Id set
o No audio voice
0 On a keepalive timer basis

- In case of separated Tx — Rx GRS, Tx and mostefithe Rx systems immediately acknowledge the first
PTT-ON message. Then

0 RxsendstoVCS

* SQUON

= PTT type: quite never set

= PTT Id: quite never set

= On avoice packet time basis
0 TxsendstoVCS

=  PTT type

= PTTId

= On a keepalive timer basis

This point was already discussed inside [Plugte&2]16.20.

6.1.5 Coupling cases

During tests using cross coupled frequencies, doops were detected inside the traces with seghifatdRx. This
loop was not detected during the test, due to e the test was performed.

GRS 1

Terminator

Mobile transmitter

GRS 2

Attenuator

Figure5: test coupling infrastructure
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Voice is applied through a mobile transmitter. Teeeiver of GRS 1 sends the received audio streahetVCS. Due
to the coupling setting, this audio stream is fodea to GRS2 transmitter. Then receiver of GRS2lsé back to the
VCS. If VCS forwards this audio stream back totlamsmitter of GRS, this transmission will not beetected, as
the transmitter is connected to a terminator.

This event does not occur during all the transmiggbut only at the end of it. When VCS receiveslghuelch OFF
from Rx system of GRS1, it sends to Rx GRS2 a Kaepmessage, with PTT OFF. If the forwarding of #udio
messages was not complete at this time, Rx of GRI52end back to VCS the remaining audio messagken these
audio messages are forwarded back to GRS1.

Only few voice packets are impacted (around 3 paekets), for a duration of about 100 ms. This biehea should
have been avoided by the implementation of the X@2r, as defined in [ED136] §2.1 and Figure 7.

This case underlines also another problem, iniogiship with the network latency on edtipled sessions entity” that
is not described inside the standards. Let's takechise where the latency on the VCS->Tx pathoisral 80 ms and
the latency on the VCS->Rx path is around 10 mss Gése is illustrated in the following schema.

Rx VCS Tx

tO
t;+20 ms

t;+40 ms

LL

LL

@)

I_

I_

al

I — — ——
=z
y O

)

g — > Audio packet sent from VCS to Tx: latency 80 ms
<« ——— TxRxtransmission: latency ~0
D EELLEEEELELED Keepalive with PTT OFF to Rx: latency 10 ms

Figure 6: latency effect on separated GRS

The VCS sends its transmission to the transmitkemwhich forwards it (1). The signal is receivedthg Rx system
(2). At the end of the transmission, the VCS sehd$PTT OFF value. This piece of information (bilash line) is
received by the Rx system whilst 4 RTP packets {dube figures of the example) were not sent. Ttherlast 4 RTP
packets will be sent back to the VCS with a PTTwvaffue. This may happen as soon as the latendyeoRx path will
be smaller than the latency on the Tx path.

6.1.6 SIP CANCEL

The CANCEL request is not always handled as definside RfC 3261. The RfC 3261 clearly expressatdh
CANCEL request shall be discarded by the serveffilial response has already been sent. If thér@sponse is a
rejection of the session establishment throughrar enessage, transaction is considered as cltfseg.ositive final
response (200 OK) has already been sent, the folipdiagrams shall apply:
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CANCEL shall

be dropped ACK shall

be sent

Then BYE shall be sent
to clear the session

Figure 7. CANCEL request reception after final responseto INVITE

6.1.7 LAN-RAD-PTT6

The purpose of this test is to check what may hapyg®en a transmission is activated with a PTT sgteto priority
(UA2 transmitting) while another transmission watmormal PTT type is on going (UA1 transmitting).

For this test, pre-emption of UA2 transmission alsves always done. The difference between the impteations
occurred when UA2 stops its transmission. Some W@ not allow UA1 to transmit again when UA2 traission is
finished unless UA1 releases its PTT key and pscissmgain.

[ED137A — 1] 85.5.6 (Multiple RTP audio stream mgament at GRS transceiver/transmitter) defines whall be
done when the second audio stream is receive@ @RS side. But no clear definition is done on vt be done
neither at the VCS side nor when this second asttg@m stops. The use of the verb "interrupt” is tAse may lead to
different understandings.

6.1.8 Detected non compliance/bad settings with no impact

6.1.8.1 URI

When sending the SIP ACK message, the requestdJ®imetimes in lower cases (e.g.: tx instead offTike other
messages). RfC 3261, §19.1.4 clearly expressdachéhat the user part of an URI is case sens{pege 154,
example :

S| P: ALI CE@At LanTa. CoM Tr anspor t =udp (different usernanes)
si p: ali ce@\t LanTa. CoM Tr ansport =UDP

Then, even if no interoperability issue was fourithuhis, it seems better to correct this poinb&compliant with
RfC3261.

6.1.8.2 Separate Rx Tx devices — SDP attributes txrxmode

Sometimes the SDP attribute txrxmode is set imgroper way (TxRx instead of Rx only) in the SIPVINIE request.
In these cases GRS always follow the standardsigwering with a proper txrxmode set to Rx.

6.1.8.3 SDP bss attribute

BSS attribute is set in INVITE sent to Transmitbety. Even if this may not lead to interoperabilggues, this
attribute has no link with the transmitter and dtiaot be set.
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6.1.8.4 SDP ptime attribute

The SDP ptime attribute is used sometimes. Thiarpater is ignored, due to [ED137A-1] §3.6:

“The SDP types and parameters indicated in Table 7 SHALL be supported; those received SDP types
and parameters not included in Table 7 SHALL be ignored.”

6.2 VCS-VCS traces analysis results
The VCS-VCS tests traces were analysed with the ¢felVireshark 1.6.0 and the integrated plugindepleony
plugins).

6.2.1 Call Intrusion

The following behaviour was often found:
- intrusion occurred, the intrusive call receive#rst temporary response Ringing

- before sending the reINVITE to the already conrgetid, a temporary response “intrusion in progréss”
sent to the new comer

- then reINVITE is performed.

This behaviour is not compliant with [ED137A-2]gtire 20. The new comer shall receive first a tetaiyot 82
Queued response, which was never found in thesrdden conference is built with a reINVITE senthe already
established session. Once this exchange is ackdgede a final response is sent to the new comer.

6.2.2 Monitoring

During IA call, when monitoring is enabled, echaigible especially once the called party presseldikey. This
may due to both RTP channel sending back the ws@s. This side effect is consistent with [ED13Z]A84.3.3:

“In this case, since two sessions (A -> B & B -> A) coexist for a single 1A call, VCS systems SHOULD
remove the calling party’s voice and the called party’s voice from respective monitoring channels to
avoid possible problems derived from the same audio coming to a party’s terminal through two different
RTP paths.”

6.2.3 Performances

The RTP Wireshark plugins computes the followingamgtter values:
- atthe sending side, the mean jitter value istle@s 0.5 ms
- atthe receiving side, the mean jitter value isiatb3 to 5 ms.

As the network is rather small and the load ishe#vy, it is impossible to draw conclusion.

6.2.4 Voice quality with conference/monitoring

Conference and monitoring often lead to a degradatf the voice quality, especially with the emercge of echo
effects.

6.3 REC traces analysis results

The captured files were analysed using a modifié$tark, version 1.4.7, implementing ED137 speitiéis
concerning RTSP and RTP, in particular Call Redoath dissection and RTP over independent TCP frauitiNAC
implementation). Some of the RTP streams couldxtraeted and replayed.

Some comments are common to all the tests. Someneats are linked only with the VCS-REC tests, sothers
only with GRS-REC tests.
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6.3.1 Common comments

6.3.1.1 SDP messages in the ANNOUNCE

They should contain the Audio Media Codec desaiptiefined as “m=audio 5004 RTP/AMRCP 8”. TCP is often
forgotten.

This is to be compliant with RfC 3551/2327 whictdarines that without transport field, it is assuntieat UDP is
implicit when RTP/AVP is used.

Nevertheless, this will not lead to interoperabiisue, as the SETUP message will provide thespran information.

6.3.1.2 SETUP and CRD

CRD are often sent inside the SETUP message. hbidd be avoided. The SETUP message, as definefir2326,
is reserved for transport settings only, so aswe firewalls and other intermediate network systahe information
needed to perform their work properly.

This is also reminded in [ED137A-3] §2.6.4: SET_FPMRETER
“This message SHALL be used to set the value of a parameter (call record data) for a presentation or
stream specified by the URI (request and response)”

6.3.1.3 Voice quality

The quality of the voice is sometime rather badsHas no link with the recorder by itself (diristening to RTP
stream).

6.3.2 REC-GRS tests analysis

The test traces show a procedural compliance adyhEems except on the common remarks.

6.3.2.1 PTT and SQU operation

The value for squ/ptt off properties is generalty compliant with [ED137A-3] Table4: a value offtransmitted
whereas the ED document defines a value of 2 fésaut off.

6.3.2.2 Performance issue

The signalling and the data uses separate TCP ctiimm& Some desynchronisations have been fouttekitraces.
Let’s illustrate this comment with an example frone trace.

For the signalling channel:
- att=0, a PAUSE message is sent to the recordi@.seconds after, a RECORD message is sent.

- With the timestamp inside the RTSP messages, tlag etween both event is 3 seconds, but the tamgst
was not precise enough (range of 1 second).

For the RTP channel:

- att=-105 ms, a TCP message is sent, which cahéekast part of an RTP packet, with an RTP tianegt
value of 62400.

- Att=95 ms, TCP, the recorder acknowledges the $&fment carrying the previous RTP packet

At t= 298ms, the last RTP packet is sent inside€® Tessage carrying 5 RTP packets. The last RTkepac
timestamp value is 63200.

- Att=3.888 sec, the first RTP packet is sent, wiffirst RTP timestamp value of 63840.
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In this example, the halt in the recording has mation of 3.6 seconds, while the RTP stream is dialyed during 640
ticks (80 ms, as one tick is added by sampling time

No further investigation was possible to find whtre origin of the problem was.

6.3.3 REC-VCS tests analysis

6.3.3.1 CallingNr and CalledNr

The CallingNr and CalledNr are not always codedhaiproper format (URI).

6.3.3.2 Beginning of recording session

The recording session is not always started (ANN@ENnessage) as soon as the phone call is initiStade traces
show an ANNOUNCE message sent after the SIP sesstablishment (SIP ACK receipt/sent).

6.3.3.3 Timestamp

The timestamp does not always have a resolutiomdownilliseconds.

7 Recommendations to WG 67

As no trouble was detected during the event, theviing proposals have been done after the meeling. WEB
conferences were held after the meeting to fiodramon agreement on these proposals. Neverthéhegsmay not
reflect the wanted of all the participants. Ithen up to the EUROCAE WG 67 to deal with these psajs.

7.1 Recommendations for ED 137A partl — Radio

7.1.1 Definition of a coupled sessions entity for separated GRS

The “coupled sessions entity” is defined in §6.1t has been underlined that the lack of this dedin inside the
EUROCAE Standards avoids the clear definition otghall be done in several cases. Then some gHippears (e.g.
when session pre emption occurs). It is then pregds add the following definition in [ED137A-1]&1 Definitions

CSE: Coupled Sessions Entity: when a VCS usesaaateff5RS to both send and receive audio messtmges,
two separated SIP sessions established betweeraW€CEx one side and VCS and Rx on the other sile ar
grouped together in a logical entity called “Cougl&ession Entity”. This entity is defined to edseway the
standard is written. It does not imply the impletagion of any specific structure inside any compuanthe way
the behaviour is implemented when CSE concepeis issmplementation specific.

During SIP session pre-emption tests, it happehnattivo already established CSE was affected isdinge time (one
CSE loose the Tx session while the other one ldos&x session). It is then recommended to invakig a solution
is available to avoid this.

7.1.2 Definition of the Rx behaviour

When a VCS sends a message to a GRS, the onlywlere a definition exists of what shall be donfisd in
[ED137A-1] Figure 15. By looking at this figure,seems that the receiver sends back to the VCftleéved message.
But no explicit requirement is defined. Furthermae the figure is inside a note, it looks likdarification only.

To explain the proposition, it seems importantriovile some illustration. Inside the following figas, the GRS can be
a combined or a separated one.

Case 1: 2 controllers using a single frequencyaieraft transmission occurs.
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Controller A\

Controller B

Figure 8: 2 controllersusing a single frequency - example 1

This is a trivial case. Rx receives a transmissiod forwards it to both controllers without anyniielse to do.

Case 2: 2 controllers using the same frequencytrGiter A speaks.

Plane 1

Controller B

Figure9: 2 controllersusing a single frequency - example 2

Controller A applies its speech (1); Tx sends ith® plane (2). At an operational level, it is idiffit to understand this
case if both controllers are not responsible o&eeijit sectors. Then, it seems to be an operatieea that controller B
receives also this message.

This case is taken into account in [ED137A-1] §85.5.

“When a GRS Transceiver/Receiver endpoint detects an incoming RF signal at the antenna it
activates the SQUELCH signal and SHALL send an RTP audio packet with RTP Header Extension
set to SQL ON and PT=Codec Number type (i.e. PT=8 for G.711 codec) towards the VCS endpoint
every RTP audio packet period (i.e. default value 20ms).”

As no distinction is made on the incoming RF sigtias requirement applies to controller A transits. Then RTP
packets shall be sent to both Controller A androdier B with audio samples. This implies 3 andhd&kample 2.

Furthermore, with [ED136] 40[REQ RADIO FUNCTIONALgpntroller B shall know who is speaking. This
requirement is covered in [ED137A-1] § 3.6.1.128p2

“Likewise a User Agent at a VCS endpoint with a SIP session established with the GRS
Transceiver/Transmitter endpoint SHALL also be notified of the ptt-id of the User Agent currently
transmitting at the GRS Transceiver/Transmitter through information sent by the GRS endpoint in the
ptt-id field of the Receive Path RTP Header Extension (see 5.5.4 RTP Header extension).”
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In this requirement, it may be understanden thit BT PRx sent back from Tx in case of separated GIR#l send
this piece of information back to the VCS. This egknalso applies to [ED137A-1]85.5.5 and 85.5.7A® type and
PTT-Id. Further more [ED137A-1]85.5.7 - PTT tymss:

“In case of an Aircraft Call (A/C call) reception, the ptt-type value sent in the RTPRx HE SHALL be
setto PTT OFF. If this field is not used, it SHALL be setto 0. “

Taking into account that A/C call is defined in [EBYA-1] as “a transmission being received”, it implthat RTPRx
Information field from the transceiver/receiver poaht shall always have a PTT Id of 0.

This is not consistent with [ED137A-1] figure 1%his non consistency relies on the use of the saarding for two
separated events: real aircraft transmission orsiee squelch activity on the other side. It irtiproposed to have
two separated definitions to avoid this:

Aircraft call: transmission received from an airdta

Squelch activity: transmission received on thelRxay be either an aircraft transmission or theept of a
VCS transmission from the associated Tx.

7.2 Recommendations to ED 137A part2 — Telephone

No real recommendation may be issued from the eesults.

7.3 Recommendations to ED 137A part3 - Recorder

7.3.1 Separate or combined IN/OUT channels

[ED137A-3] 83.1 requires the VCS provides a sumesatiaudio signal (IN and OUT) as a single coded BGkam
that is sent to the Recorder. This requirement doésely on an operational requirement neithéedisn [ED136] nor
in ICAO —Annex 10, Volume I, Chapter 3.5 relatitmgrecording of ATC communications.

The legal recording allows the analyse of what imagypen on a CWP. It is then important to be abkefmarate the
input stream from the output stream. This will hetpossible with a combined analogical audio sigading both

input and output signal at the CWP. It seems theremelevant to have a separate recording, withcbaanel for the
input signal and one channel for the output sigRaither more a separate recording of input angutwthannels seems
more compliant with [ED136] 85.3 REQ 1:

“a true and faithful representation of the audio signals being presented at the points detailed in 4”

Finally, when a controller is transmitting, its sph is sent back by the receiver. Then the sanmalsigll be mixed
with an offset equal to the sum of the latencyhef Tx and Rx path (between 100 to 200 ms). Thikimduce a
degradation of the recorded voice, which is not giéant with [ED136] §5.3 REQ1:

“Audio quality SHALL neither be degraded nor improved”.

It isthen proposed to remove the requirement of a single coded PCM stream, summarizing the IN and OUT
channels. The possihility of configuring the recording of either separated IN/OUT streams or a summarized
IN/OUT streams should be provided.

7.3.2 true and faithful representation of the audio signals

[ED136] §85.6 REQ1requires a “true and faithful esggmntation of the audio signals”. This requirenigmiot
understanden in the same way by all the particgpant

Some participants interpret this requirement imtef RTP data loss. They reject then the use of @®Bn unreliable
protocol.

Some others interpret this requirement at the asidiaal level. With this interpretation, the lo§some RTP packets is
allowed, provided it does not reach too high allevel are in favour of UDP usage.
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Asno common agreement exists on this point and asit isa key point to go further, no firm technical proposal
will be done on thistopic.

Asakey point, it isthen proposed to EUROCAE WG67 to fix thisissue first before studying any technical
solution.

However, the technical solution used during theney@TSP over TCP and RTP over independent TCRysho
weaknesses. As it was defined, its use in an dpagdtcontext is questionable.

Depending on the decision taken by WG67, ideasgbednsidered could be:
- if any data loss shall be avoided:
o then RTP over UDP is precluded

0 as TCP is not designed to handle real time commatinit, the recording shall not be designed as a
real time recording as expressed in [ED137A-3] &:4User Terminals SHALL use RTSP to enable
controlled, on-demand delivery of real-time datapeudo real time recording design may be
enough).

= E.g.real time memory at the recording points iagidile and sending this file on TCP to the
recorder as soon as the recorded communicatianissiéd or after a certain delay

- If data loss is not precluded
0 Then RTP over UDP can be used
0 The maximum value the data loss rate may reach lshalefined
0

In both cases, tests shall be performed to valittetgproposed solution.

7.3.3 RTSP transport
As RTSP is an acknowledged protocol, it may begdayver either TCP or UDP, without any loss. Asydalv data

are exchanged between the client and the seneetsth of TCP will not show as many default asseswith the RTP
stream.

7.3.4 SIP usage for recording
During the event, SIP was not used for recordingase. This did not lead to any defect.

It is then recommended to remove all the referea&P in [ED137A-3]
7.3.5 Phone call record data

7.3.5.1 The priority property

The priority property is defined inside [ED137A-8]ith an unclear mapping between the given levetstaeir real
meaning. [REC-GUIDE] provided the following mapping

SIP Priority header SET_PARAMETER
setting Priority value
Emergency 1
Urgent 2

ETSI CTI Plugtests



32 ETSI CTI Plugtests Report <1.0.0> (2011 -06)

Normal 3

non-urgent 4

Table 6: mapping between SIP priority header and priority property value

As this proposition is consistent with the actuapiementations, it is proposed to include it in [E37A-3]

7.3.5.2 SetupTime-AlertTime-ConnectTime- DisconnectTime

[ED137A-3] does not provide a clear way of recogdiine status of a specific phone communicationiriduthe tests,
except the mandatory properties, only the optipnaperty “DisconnectTime” has been used. It seatevant to
clearly define the meaning of the following phomegerties:

- SetupTime: propositiorthe time of the initial communication request & tiser (time of the SIP invite
request)

- DisconnectTime: propositiothe time of the SIP BYE request in case of poipbtnt communication — the
last user SIP BYE request in case of conference

It is also proposed to make these properties mangat
For the following properties, agreement was foundhe following definition:
- AlertTime: proposition: the time of the Ringing temporary m@sge (time of the SIP 180 Ringing answer)

- ConnectTimeproposition: the time of the call established staftime of the SIP 200 OK answer)

7.3.6 Radio call record data

7.3.6.1 PTT operation

Given to [ED137A-1] § 5.5.5, 5 levels of PTT haweh defined. Depending on the selected PTT lexadn&oller
speech may be blocked or transmitted. It seemsréiemant to record this level to understand wizgpen to a
controller communication.

It is then proposed to code and record the PTTevalsl it appears inside the RTP Tx Header exteringide the
PTT operation.

PTT operation value Description
0 PTT OFF
1 Normal PTT ON
2 Precluded (see Note)
3 Priority PTT ON
4 Emergency PTT ON

Table 7: PTT operation values

Note: PTT value of 2 codes the COUPLING PTT. Taigescannot be requested by the controller when he
presses its PTT key.

Remark: the way PTT was coded in [ED137A-3] Tabtaggests that this operation is only in link wathaction of
the controller. In fact, at the exit of the VCS (Bhannel), this information is also relevant preddt is associated with
the PTT Id, which is provided to the controlleriéaling [ED136] §2.4 REQ40 RADIO FUNCTIONAL.
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7.3.6.2 SQU operation

According to [ED137A-1] 85.5.7, the squelch indioatis coded on a single bit, with the value 0Sguelch OFF and
the value of 1 for Squelch ON. It seems more ralet@adopt the same coding for the squelch opmratather than
the one proposed in [ED137A-3] table 4.

7.3.6.3 Simultaneous Transmission operation

According to [ED137A-3] Table 4, this operatiorpistional. Most of the time, this piece of infornmatiis not
necessary, as the simultaneous transmissions miagand. But that may not be the case. If the GRSakée to detect
it, it would be a pity not uses it. On the othenthathe meaning of this operation may be reducedganeaning of the
SCT bit of the RTP Rx information field ((ED137A88.5.7).

As for PTT operation, this operation applies tohbbx and Rx recording.

It is then proposed to define the Simultaneoussim@asion operation as mandatory, with only 2 valigentical
to the SCT bit setting and meaning.

8 Conclusion

The fourth EUROCAE Plugtests™ Interoperability Eiven VolP for ATM (Air Traffic Management) has show
real increase of the interoperability between ti@&S\and GRS provided by various suppliers in corsparivith the
previous events. This result should be particulangerlined that the tests used a new updatedoveos$ithe
EURACAE standards and that several newcomers atktits event.

The VCS-VCS interoperability tests and the resgltiaces analysis show a high level of maturitthef EUROCAE
ED137A part 2 document.

The more important improvement of the standardtferradio communication explains a lower matuityel of the
EUROCAE ED137A part 1 document. Nevertheless, thblpms found rely more of a lack of explanatiosidie the
standards and the interoperability is not reallpacted.

Regarding the recorder part of the standardisat@sults are more difficult to analyse. At a fsgiht, they seem rather
good. A deeper analysis based on the tests traggsrparison with the standard raises some condelansy settings
were only based on a mutual agreement not descinis&tk the standards and the technical seleclati@oseems to
have some weaknesses.

Regarding the quality of the improvement of EUROCRE137A part 1 and part 2 after the previous Pletgte/
Interoperability Event on VolIP for ATM and the giyalof the systems that has been manufactured tiviétbe improved
standards, it is foreseen that the EUROCAE ED133 d will follow the same improvement processdaah the
same level of maturity of the first two parts.
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