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GL's ATM Test Solutions Overview

« ED-137 Emulators

> MAPS™ ED-137 Radio Controller Working
Position (CWP)

» MAPS™ ED-137 Telephone

Ground Radio Station
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> MAPS™ ED-137 Recorder

« ED-138 Monitoring Solutions ) ves
> PacketScan™ =
-
> NetSurveyorWeb™ Recorder

PacketScan™

« Critical Delay and Voice Quality
Measurements

» Traffic Generation
(Background, Test, Stress)

NetSurveyorWeb™

> Audio Analyzer

> Packet Analyzer NetSurveyorWeb™ Rack System

> Discrete Signal Logger, Packetizer (Centralized DataESse SRS ST Y Browser based Access
>

IP WAN Simulation
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MAPS™ ED-137 Radio, Telephone, and Recorder

;7 Remote Cell Sites

TDM / Analog
Radio Station
1

Fm——_————

- Ground Radio

Station

/

Radio Media
Gateway (RMG)

cwp

WAN Access

VolP Recorder g7l CLsMAPS™ ED137
Radio/Telephone/Recorder Emulator
« ED-137 Radio, Telephone, Recorder are based on MAPS™ et MAPS™ ED137 Radio
(Message Automation and Protocol Simulation) architecture — MAPS™ ED137 Telephone

MAPS™ ED137 Recorder
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 Emulates Air-to-Ground
Calls as per EUROCAE ED-
137 Volume 1 Radio
Interface

* Flexible Architecture for
custom testing scenarios

 Software based solution

« Easy-to-Use Graphical User
Interface

« Scripting and Automation
capability for regression
testing. Support for Python
APls
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Communications

MAPS™ ED-137 Radio Emulator

’?‘b Configurations Emulator Reports Editor Debug Tools Windows Help

=181 x|

O 2| , B 3 ‘BIE
QE LS| RBE% ¢ N -
~HR|. iy
SrNo Script Name Profile Call Info Script Execution Status I Events Events Profile Result Total lterations
SipCallControl gls CwP0001 0001@192.168.12.212, PTT-D = 2 Stop. [SOUELCHETNTT _ unkey PTT (D T e
« | ol
]
| Add | Deletel Insert | Refreshl Start | Start Alll Stop ‘Vl Stop All 'Vl Abort |AbortAIIl Send RMM | Apply CLD | Relnvite Receive | prre oy Apply RRC|  Impair Speaker Stop
Traffic ON RTPJR2S
Save | ColmnWidth —|———— T ShowLatest
Find
MAPS DuT nd |
INVITE sip:0001@192.168.12.212 SIP/2.0 A
‘ L Via: SIP/2.0/UDP 192.168.12.119:5060;branch=z5hG4bK-4-1118866627-2174-5124
J& " ||IMax-Forwards: 70
CallType : Radio-TxRx , Priority : normal 10:21:30.195000 Allow: INVITE,BYE,CANCEL,ACK,INFO,0PTIONS,SUBSCRIBE, NOTIFY,REFER, REGISTER
e From: 0001l <sip:0001@LS2.168.12.119>;tag=FrouTag-1-1118866627-2171-5124
100 Trying To: 0001 <sip:0001@L92.168.12. 212>
4 10:21:30.225000 Contact: 0001 <sip:000l@l92.168.12.119>
200 0K Call-ID: GL-MAPS-3-1118866627-2173-5124@192.168.12.113
] 10:21:30.332000 CSeq: 1 INVITE
ACK Pxi?ribyz nofmal
P 10:21:30.343000 subject: radio
e WGE7-Version: radio.0Z
s Pt 10:21:30.354000 Eypparcad’ INOEEL
Content-Type: application/sdp
K li . N
‘ eepAlve 10:21:30. 456000 Content-Length: 480
Normal PTT-ON ,PTT-D =2 v=0
P 10:21:32.547000 0=0001 33852938 33852938 IN IP4 192.168.12.119 1=
Nomal PTT-ON , PTT-D = S5EElaball
4 sl EHONG FELD =2 10:21:32.551000 c=IN IP4 132.168.12.113
sal i
‘ 10:21:32.555000 m=audio 2000 RTP/AVP 0 & 18 101 123
SQU-ON a=rtpmap:0 PCMU/8000

<

10:21:32.556000

2|

a=rtpmap:8 PCMA/8000

a=rtpmap: 18 G729/8000

a=futp:18 ammexb=no

a=rtpmap: 10l telephone-event /8000

a=futn-101 N-15 :I

( Scripts ) Message Sequence /< Event Config >\ Script Flow /

@ [Initialisation Errors

| @ Error Events | @ cCaptured Errors | @ Link Status Up=0 Down=0




MAPS™ ED-137 Radio Emulator Highlights

D
Radio Call

\S
PTT ON > GRS
SQUELCH ON =

Ground Radio Station

N

SITE1
MAPS™ ED-137 Radio MAPS™ ED-137 Radio

Emulates CWP or GRS as per ED-137/1B and ED- Supports all Radio Call Types, PTT Types, SIP Headers and
137/1C Radio interface all mandatory/optional SDP attributes

« Simulates multiple CWPs or Radios in single instance Supports Linked Session Management, WG67 Key-In Event,
of MAPS™ using unique IP addresses Multicast Routing and SELCAL tone

» Portable, easy to configure and use during the field Supports both IPv4 and IPv6. Validated against VOTER
installation, testing and commissioning versions 4.1.33.1 and 4.1.33.2
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MAPS™ ED-137 Radio Emulator — Profiles

MAPS CWP (SIP ED-137C Yolume 1 Radio Radio) - [Profile Editor -ED137_Radio_CWP_Profiles] - O X

[T Configurations  Ernulator  Reports  Editor  Debug Tools  Miindows Help - 8 %
3 ?1‘ i l A LY LY (% o

QEE» 3 sE N ¢ o e le 9 o

» Each profile represents a CWP/ Radio with HEl. 9|

customizable parameters such as Radio type W Confi Veloe .
. . =] CWPOOO1 RadioCalType
(Tx, Rx and TxRx), PTT type, Priority, p— - P AddressTpe Put Bolct gt
H=l Apply DiffServ Code Point
Frequency-Id etc. 2 cwroons t""n”scpfmggnamng are R T -l
4 CWPOOO0< DSCP for Voice EF
. . 5 CWPOODS H=| Call Parameters
* Simulates feature specific RTP header - cmonne [T Y e
extensions - Climax Time Delay, S|gna| 7 CwPoDD7 L Address Of Record CWP01@192.168.12.208
. . & CweOnoa - To Address GRS1@192.168.12.218
Quality Index, Radio Remote Control and o cupoons = Outbound Proxyor Registar Address
. . ~  Subnet Mask 255.255.255.0
Dynamic Delay Compensation 10 Cweooio [ SOP Parameters
— FETPIP Address 192.168.12.208
— FEIP Port 6000
* Traffic actions — send and record to file, send T 2
and detect digits/tones, Talk using microphone [ omal PTT
and play to Speaker - —Slp T‘.:s:r\:ersion radio.02
I Priority normal
 Impairments (Packet Loss, Duplicate, Out of [ e :
sequence and Latency) can be applied to RTP L e o e Peng i e 0
traffic : Ei-Kr:::AllveMultlpller ‘IR[:diD_TxRx
H#l Optional SDP attributes
H+] RTP Header Extension Types
e Codecs-G711A, G711U and G729 (9 s uterticton Pt .
- Subslcribe:rExpir_\,rinsec 3600
H+l SELCAL Feature
— Reestablish Call Dizable
-~ Separated GRS Disable
L Combined GRS Disable
Hxl Codec Optiofﬂsand.Traf'ﬁc Configuration |
U4l Custom Profile Settings _ roperts

¢ O 3 G l Insert Delete Clear

@ Initialisation Errors @ Error Bvents @ Captured Errors @ Link Status Up=0 Dower
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MAPS™ ED-137 Radio Emulator — Call Reception

« Supports Call pre-emption,
PTT priority handling,
permitted users list

* Supports
simulation of Combined and
Separated Radios

« Displays Call graph and
message decodes for each
call

* Load generation or
background traffic generation
can be done using Bulk Call
generation feature

* Supports automation of Call
and Traffic generation (auto
PTT/SQU)

oGL
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MAAPS GRE (SIP ED-137C Valure 1 Radio Radio) - [Call Reception] — O >
4 Configurations  Emulator Beports  Editor  Debug Tools  Windows Help - & x
[ u ?H» 7 i @ LY LY (Y 4
25 5% s BN o e o 9
Srio | Scripk Mame | Prafile | Call Info | Script Execution Status | Events Events Profile | Results
1 SipCallControl gls GRS000 Cw/PO3E152.168.12.208 Stop Sending A2S keepdlive MHone Pass
2 SipCallContral.gls GRS0001 Cw/PO4192 16812208, PTT-D =8 Stop Sending F2S Keepdlive Start Squelch Pass
SipCalCortralgls GR50001 T 8 FTT4D =3 Stop Sending R25 Keepdiive Start Squeich | I
4 SipCalContral gl GRSO00Z CwPOBE192168.12.208, PTTID =5 Stop Sending R25 Keepdlive Start Squelch Pazz
5 SipCallControl gls GRS0002 Cw/PO7E152.168.12.208 Stop Sending A25 Keepdlive Mone Paszz
Stop Start Squelch
Stop Start Squelch
£ >
i} a
Stop Stap Al abork | Abort &l | W Show Records [ Seleck Active Call [ Auto Trash Trash ApplytAM | Recsive ; Speaker Stop
| I | | | I Values Traffic Apply SQI | SCT ON PTTS OM Impair an RTRR2S

Save | Column \width  —— ——— T~ Show Latest

ouT MAPS

Find |

TITE
P

10:50:22.318000
CalType : Radio-T=Rx . Priorty : nomal

10:50:22.313000

100 Toyi
o LA 10:50:22 320000

o 200 Bk 10:50:22 428000

ACK P 10:50:22 443000
‘ Keeplive

10:50:22.444000
Keepdlive

10:50:22. 464000

b 4

Emergency PTT-OM ,PTT-ID =3

h

10:50:36.107000
‘ Ermergency PTT-OW . PTT-ID =9

10:50:36.102000
PTT-OFF . PTTAD =3 ’

10:50:38.918000
PTT-OFF, PTTID =9

10:50:38.915000

F %

o FTT-OFF FTTID =3 10:50:39.115000

<

INVITE =ip:GRELELSZ. 168 12.E18 2IDFZ.0

Wia: SIPFEZ.0/UDD 19Z2 168 12 E08:E060;branch=z%hC4bK-43-E732E48]1-9636-2520
Max-Forwards: 70

Lllow: INVITE,BYE,CANCEL ACE,INFO,O0PTIONS, SUBSCRIEBE NOTIFY, REFER, RECGISTER
From: CWPOEZ <sip:CWPOE@LISEZ._168. 12 208> ;tag=FromTag-46-27326481-26932-3520

To: GREl <=sip:GRELE19Z. 168 1Z_ 218

Contact: CWPOZ <sip:CWPOZRLSEZ.165.1Z. 208>

Call-IDl: GL-MAPS-45-Z73Z6481l-9625-3E5Z0R159Z.168.12.208

CZeq: 1 INVITE

Recv-Info:

WGE7-Version: radio. 02

Priority: normal

Subject: radio

Supported: l00rel

Content-Type: application/sdp

Content-Length: 411

w=0

o=CWPOEZ 33852538 338E2538 IN IP4 13Z.168.1Z. 208
s=3IF Call

c=IN IP4 1l2Z.1c5.12.20%

=0 0

m=audio Z%z0z RTP/AWP & 101 123
asrtpmap:§ PCHMASS000

asrtpmap: 101 telephone-ewvent /3000
a=fmtp: 101 0-15

asrtpmap: 123 RZ3/2000

a=rtphe:l

asptime:Z0

a=Do8 Tacmilirralarind- 700

; Scriptz 3 Message Sequence/( Ewent Config >\ Script Flaw

@ Initialisation Errars @ Error Bvents @ Captured Errors

@ Link Status Up=0Down=0




Multiple Controller and Radio Simulation

MAPS™ ED137 MAPS™ ED137
Radio (CWP) Radio (GRS)

Radio - Idle

Radio — TXRX

Radio — Rx Only

Coupling
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ED-137/1C Features in MAPS™ ED-137 Radio Emulator

« Radio Receiver Multicast Operation

« SELCAL (Selective Calling) Tone Transmission

« Simulation of Non-VolP source PTT keying

« WG67 KEY-IN event package now includes frequency id (fid) of Radio
« Option to retain active sessions at GRS when frequency (fid) changes
* Added Test PTT

« PTT-id 63 is reserved for SELCAL tone transmission and PTT-ids 60, 61 and 62 are reserved for PTT keying from
non-VolP source

« Radio version updated to “radio.02” in WG67-Version SIP header

—
oGL
e
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Emulates Ground-to-
Ground Calls as
per EUROCAE ED-137
Volume 2 Telephone
Interface

* Flexible Architecture for
custom testing scenarios

 Software based solution

» Easy-to-Use Graphical
User Interface

« Scripting and Automation
capability for regression
testing. Support for
Python APIs

oGL
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MAPS™ ED-137 Telephone Emulator

MAPS CWYP (SIP ED-137C Volurme 2 Telephone Telephone) - [Call Generation -CallGenDefault] — O X
|J§, Configurations  Emulator  Reports  Editor  Debug Tools  “Windows Help - &8 X
e s ) j ] LY . . F
R PR ¥ 6 e o Y
HE . BB
| SrNo | Script Mame | Prafile | Call Infa | Script Execution | Status Events | Ewents Profile | Result | Total lberations | [
1 SipCallCantral.gls Cw/PDO0T 000142192.168.12.218 Stap | Send File-Started Infa | ] I

< >
[ ]
&dd Delete | Imsert | Refresh Skart Al Stop Stop Al Abort | Abaort &l . Receive Send ] Speaker
| | | | | |'| "' | | Relnvite Traffic on Hold Traffic Impair o
Save | Columnwidth —— F———— [ Show Latest
Find
000161 92.168.12.208 o011 9216812218
INVITE =ip:0001l@l92_ 168_ 12 218 SIP/Z.0 ~
INVITE b 17061 0867000 Via: SIP/Z.0/UDP 192.168.1Z2_ 208:5060;branch=z5hG4bE-11-1778060975-3875-26072
_ Max-Forwards: 70
phone.02;da/ida call, naormal 170810 877000 Allow: INVITE,EYE,CANCEL,ACK,INFO,0PTIONS,SUBSCEIEE, MOTIFY, REFER, REGISTER,UPDA]
T From: 0001l <sip:0001R15Z.168_12. 208+ ;tag=FromTag-S-1778060975-3872-26072
100 Trving To: 0001 <sip:0001@15%Z_165.12_ 218~
4 17:08:10.833000 Call-ID: GL-MAPE-10-1778060975-3874-26072
180 Ringir Bupported: ld0rel
o ana 17:08:10.911000 C#eq: 1 TNVITE
— Contact: 0001l <sip:0001@19Z_163.12. 208>
—el Bllplivs: Stheas 17:08:10.912000 Content-Type: application/sdp
WE&7-Version: phone_ 0F
200 Ok . .
‘ 17-02:14.518000 Bubject: DASIDA call
Priority: normal
ALK, - WGE7-CallType: phone.0Z;dafida call
’ 17:08:14.823000 Content-Length: EZ1&
=0
0=0001 36770160 1 IN IP4 192.168.1Z.Z08 v
< < >

; Scriptz ), Message Sequence/( Ewent Config >\ Script Flow

@ Initialisation Errors

@ Error Bvents @ Captured Errors

@ Link Status Up=0Down=0
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MAPS™ ED-137 Telephone Emulator Highlights

WAN Access

SITE1
MAPS™ ED137 Telephone

 Emulates CWP endpoints as per ED-137/2B and ED-
137/2C versions

« Simulates multiple CWPs from single instance of
MAPS ™, Each simulated CWP can have unique IP
address

» Supported Codecs — G711 A-law, U-Law and G729

oGL

Communications

IP

4
WAN Network re

-

Telephone Call

cwpP

- WAN Access

Device Under Test

Supports Addendum 2: FAA Legacy Telephone
Networking, Addendum 4: Override Call and Addendum
5: Voice Call optionally

Portable, easy to configure and use during in-the-field
installation, testing and commissioning

Supports both IPv4 and IPv6. Validated against VOTER
version 4.1.33.3



MAPS™ ED-137 Telephone Emulator — CWP Profiles

« Each profile represents a CWP with

customizable parameters

«  Supports all call types (IA, DA/IDA,

Monitor etc.) and call scenarios
such as Call Hold, Call Transfer

(Attended and Unattended), Call
Pickup, Call Intrusion etc.

Supports simulating invalid test
cases by malforming SIP and SDP
messages

Allows simulating all SIP error
responses such as 3xx, 4xx, 5xx
and 6xx

Traffic Actions — send and record to
file, send and detect digits/tones,
Talk using microphone and play

to speaker

Impairments (Packet Loss, Packet
Effects and Latency) can be applied
to RTP traffic

oGL

Communications

MAPS CWWP (SIP ED-137C Wolurne £ Telephone Telephone) - [Profile Editor -ED137_Telephone_CWP_Profiles*] — O x
[#°] Configurations Ernulator Reports Editer  Debug Tools  ifindows  Help - 8 x
& g & @ © o
HE . 9
# | Profiles (Edit-F2) Config Value Al
= CWPDDD1 SubjectOption
> CWPOODZ - IP Address Type 1Pvd Select Option
Htl Apply DiffServ Code Point
3 CWR0003 H=l Call Parameters |D'q-'IID'q cal j
4 CwPooo4 L Transport UDP [t el
5 CWPDOOS — Contact Address 0001@192.168.12.208 mDnitDrir_lg .
L Address Of Record 00D1@192.168.12.208 6/G monitaring
& CWPOODG AMG monitoring b
- To Address 0001@192.168.12.218
7 CWPOOD7 - Outbound Proxy Address
& CWPONOS - Subnet Mask 255.255.255.0
- Local Call Duration in msec 0
o CwPnos -  Invite Expiry in sec 0
10 Cwpoo10 H#l Display Mame
H=l SDP Parameters
- RTP IP Address 192.168.12.208
- FRTP Port 6000
L Packetization time in msec 20
H=l ED137
- Subject DA/IDA call
I~ Priority normal
- WGET Version phone02
- WGET Call Type da/ida call
- Is Member Enable
- Dial Digits 0001
H=l Voice Call Action Parameters
Voice Detection Power Level in db -30
Minimum Voice Detection Duration in msec 200
Voice Page File Mame voicefiles\sendg71\alaw\gg.glw
Voice Playback Duration in sec 5
- CWP Mode Type CallingParty
- SID Value 000001
L=l Permitted Users
L PermittedUsersList 0003
Hl Subscriber Motifier Parameters |
HAl User Authentication Parameters v Properties
Insert Delete Clear o . o B

@ Initialisation Errars

@ Error Bvents

@ Captured Errors

@ Link Status Up=0Dow
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MAPS™ ED-137 Telephone Emulator — Call Generation

« Displays Call graph and
message decodes for each
call

 Load generation or
background traffic
generation using Bulk
Call Generation

»  Scripts/sessions can be run
repeatedly for defined
number of iterations with
results of each iteration

*  Multiple scripts can be run
simultaneously or
sequentially or randomly

* Scheduler helps to run a
set of scripts (test cases) at
different intervals as
defined by user

oGL
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|§, Configurations Editar

Q5 L s BN

Emulator  Reports Cebug Tools

Wi o s

Help

®r
or

9 O

HR .

4 3\
SrMao Script Marme Profile NCall Info Seript Execution Status Ewents Events Profile Fiesult Total lterations | Completed Iteratio...
SipCallControl. gl C Start Hone
2 SipCallCantral gls CwPO002 Start Mohe
]
| add | Delete | Insert | ReFresh| Statt | Start .li\lll | |\3€Q:|AII "| |Abort .C\II|
Save | Column width — |———— [ Show Latest
. ) Find
0001 ¢ 92.168.12.208 0001 2192, 168,12 218:508E Script Flows Canfig X "
INVITE =ip:000l@19Z.168.12 218 8IPsZ.0
LTS P 11:24:22 538000 Flow Order Via: SIP/2.0/UDP 152.168.127208: 5060;branch=zshG4bE-16-293665593-6905-2172
. Max-Forwards: 70
phone. 02:dadida call, nomnal 14:24:29 EAE000 ' Sequential " Randam A1low: INVITE,BYE,CANCEL, ACK,INFO,O0PTIONS,SUESCRIEE,NOTIFY,REFER, REGISTER,UPDATE
e - ; - From: 0001 <sip 001@1592. 1658.12. 2087 ;tag=FromTag-153-29366895-6902-2172
100 Trying ipelboniiotiation Ta: 0001 <siprB001@19Z.168.12_ 218+
4 11:24:22 632000 * On Complete Call-ID: GE-MAPS-15-Z93668933-6904-2172
120 Bingi d: 100rel
4 UL 1:24:22704000 | | ¢ Duration [0 msec .
CaIISetUpTime: ez |Wontact.: 0001 -<sip:.DDD]-.@lSZ_lSEH.lZ.ZDS}
17:24: 22 FO5000 . ,7 Content-Type: application/sdp
00 0K [ Tatal lteration |5 WEE7-Version: phone.0Z
11:24: 26, 738000 Subject: DA/IDA call
‘ Cancel Priority: normal
ALK . WEE7-CallType: phone.02;dafida call
P 11:24: 25800000 Comtent-Lemgeh: 216
REFER
v 11:24:26 525000 =0
202 A ted o=0001 27480724 1 IN IP4 192.162.1Z.Z0%8
=R I 11:24:26 926000 ==5TF call
c=IN IP4 19Z.168.1Z. 208
WOTIFY
P 11:24: 25 934000 =0 0
m=sudio 5000 BTP/AWE £ 101
‘ BYE 11:24:28.945000 w ||la=rtpmap:& PCHMASS000
Py D > a=rtpmap: 10l telephone-ewvent 2000
; Scriptz: » Message Sequence,( Ewent Config >\ Seript Flow

@ |Initialisation Errors @  Error Bvents @ Captured Errors

@ Link Status Up=0Down=0
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Multiple Controllers Simulation

MAPS™ ED137

Telephone

Profiles

’ | DA/IDA Call
001@192.168.1.11 m
( IA Call
002@192.168.1.12
SD Voice Call

003@192.168.1.13

!
Monitoring Call
010@192.168.1.20

OGL CWP10@192.168.2.10

Communications



Emulates Recording
sessions as

per EUROCAE ED-
137 Volume 4
Recorder Interface

Flexible Architecture
for custom testing
scenarios

Software based
solution

Easy-to-Use Graphical

User Interface

Scripting and
Automation capability
for regression testing

oGL

Communications

MAPS™ ED-137 Recorder Emulator

M8 MAPS (Message Automation Protocol Simulation) CWP (SIP ED-137C Volume 4 Recorder | - [Call Generation - CallGenDefault] — O >
|§ Configurations  Emulater Reports  Editor Debug Tools Windows Help - 8 X
= j | @ . Y Y C
CHIEXRNT BRI IR
1 =
e HE . 8 [
SrMo Script Mame Profile: Call Info Script Execution Status Ewertz Events Profile Fesult Total Iteratic
ATSPCaICono. s Co/PourT S S S UnkeyPT |
£ >
]
Add Delete | Insert | Refresh I Start | Start All I Stop |V| Stop All |V| Abort | Abort Al | voting Simultaneous Start Squelch | Call tntrusian Unattended Jain Attended
Transfer Conference Transfer
Save I Columnn width = [~ Show Latest
- Fird
MAPS DUT il
RECORD rtsp://192.1€28.12_77:554/iprecorder RTSE/L1.0
ANMNOUNCE
>15:34:21.331.9855 CSeq: 4
WEET-Version: recorder. 02
200 0k, . Session: GL-MADS 3 1€51593801-125303-125320
‘ 15:34:21.74.3021 Content-Type: application/x-crd+uml
SETUP b 153471 75 5161 Content-length: 5€7
200 0K, <call-record-data connref="GL-MAPS 3 1£51€042383-125411-55532@152.1€28.1.101">
‘ 1 5034:22.247 9033 <propertiesx
<property name="ClientId">sip:0001@192.168.1.1</property>
SET—PAHAMETEH b15:34:22_233_2552 “<property name="CallingNr">sip:0001@152.1€8.1.1</propertys
<property name="CalledNr">sip:0002@152.162.1. 2</property>
‘ 200 0K, [ 5:34:22 412.8148 <property name="Direction"™>Z</property=
</properties>
<operations>
<ogperation name="FrequencyID" time="2024-04-02_ 10:04:32.880+0000">15¢€_000</operation>
200 Ak <gperation name="RadioclccessHode" time="2024-04-02_10:04:32.280+0000"=3</operation=
L 19:34:32.96.2768 <operation name="DTT" time="2024-04-02_l0:04:32.880+0000">3< /operation>
GET PARAMETER <gperation name="R2I5" time="2024-04-02_10:04:32.880+0000">Tx=13344</operation>
= b15:35:28.11tl.98?8 <operation name="RZS" time="2024-04-02_10:04:32.580+0000"*Rx=13820</operation>
200 0K <operation name="R2I5-TLV" time="2024-04-02_10:04:32.2204+0000">Tx=1.1_101010</operation>
‘ R 3627 1549407 <operation name="RI5-TLV" time="2024-04-02Z_10:04:32.550+0000">Rx=2_1 _0SRE</operation>
</operations>
GET_P'&HAMETEH b.l 59621 171,277 <fcall-record-data>
200 0K
‘ 15:36:21.220.6510
GET_P&R&METER
= b‘l 537152322094
200 0K,
‘ 15:37:16.279.3181
GET_PARAMETER
= ’1 5:38:09. 2904625
200 0K,
‘ 15:38:09.333.9365
£ >
l Scripts 3, Message Sequence /< Event Config >\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=0 Down=0 | A




MAPS™ ED-137 Recorder Emulator Highlights

« Emulates ED-137/4B and ED-137/4C
Recorder interface at CWP, GRS and CWP
Recorder endpoints

« Simulates Recorder interface on multiple
CWPs, Radios and Recorders from
single instance of MAPS

» Supports all three transport types —
embedded binary data, independent
TCP and independent UDP

Recorder

e Audio codecs - G711 A-law, G711 U-law
and G729

« Supports both IPv4 and IPv6
« Validated against VOTER 4.1.33.4

oGL
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MAPS™ ED-137 Recorder Use Cases

CASE 1: Simulate AG call recording towards Recorder CASE 2: Simulate GG call recording towards Recorder

MAPS™ ED-137
Recorder (CWP)

MAPS™ ED-137
Recorder (CWP)

MAPS™ ED-137
Recorder (CWP)

MAPS™ ED-137
Recorder (GRS)

Recorder Recorder

Interface Interface
Recorder ‘ Recorder
4 ) a N
fr—
—
L 4 k 4
Recorder (Device Under Test) Recorder (Device Under Test)

OGL .
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MAPS™ ED-137 Recorder Use Cases (Contd.)

CASE 3: Testing Recorder interface of CWP/VCS CASE 4: Testing Recorder interface of GRS

Recorder VGS

Interface Recorder

Interface

——

MAPS™ ED-137
Recorder

MAPS™ ED-137

Recorder

O GL
nications
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MAPS™ ED-137 Recorder Emulator Highlights

Each CWP/GRS profile allows to
define its own set of parameters to
emulate an AG/GG call

Custom Call Record Data properties
and operations can be added
quickly

Recorder server can record and
playback voice on sessions

Call Record Data of each session is
stored in CSV format

Scripts to automate PTT and
Squelch operations on AG recording
sessions

oGL

Communications

MAPS (Message Automation Protocel Simulation) CWP (SIP ED-137C Velume 4 Recorder ) - [Profile Editor - ED137_Recorder_CWP_Profiles] — O *
Q Configurations  Ermulator  Reports  Editor Debug Tools  Windows Help - 8 X
Q5 & o & = .
H& . 9
# | Profiles [Edit-F2) Config Value ~
2 CwPoooZ - Call Type AJG Call Select Option
- IP Address Type IPV4
Htl Apply DiffServ Code Point |A/G Cal
H=l RTSP Session Parameters f
|- RTSPIP Address 192.168.1.28
|- RTSP Port 554
- RTSP URL 192.168.1.112:554/ iprecorder
- Recorder IP Address 192.168.1.112
~ Recorder Port 354
- WGET Version recorder.02
- OPTIONS Expiry Time in msec 30000
- Subnet Mask 255.255.235.0
- FRTPIP Address 192.168.1.28
H#l Client Port
~ RIP Transport Type Interleaved
- Packetization time in msec 20
H=l Call Record Data Properties
- Calling Number sip:0001@192.168.1.1
H=l Users 1
L5 Users1
|: Called Number sip:0002@192.168.1.2
Frequency ID 156.000
- Priority 3 - Normal
- PTTType 3 - Priority PTT
- Telephone Call Type DA/IDA call
- Client Type Controller Working Position
~ Disconnect Cause 16
- Disconnect Source 1- endpoint
- Disconnect Reason MNermal Call Clearing
L Direction 2 - outgoing
H# Call Record Data Opeartion
- Call Cancel or Reject Disable
~ Caller Rejected Call Disable
- RTSP Session Keep Alive Enable
L Call Rejected By GRS Disable
H=l Codec Options and Traffic Configurati...
- Codec Options PCMU
- Traffic Type User Defined Traffic
~  Traffic Profile Name Profile0001 |
- User Defined Traffic Action File
Ingert Delete Clear L#) Custom Profile Settings v M

@ Initialisation Errors

@ Error Events

@ Captured Errors

20



MAPS™ ED-137 Recorder Emulator Highlights

* Provides Call Graph and
message decodes

» Scripts/sessions can be
run repeatedly for defined
number of iterations with
results of the test

* Multiple scripts can be
run simultaneously or
sequentially or randomly

* Scheduler helps to run a
set of scripts (test cases)
at different intervals as
defined by user

* Hundreds of recording
sessions can be made to
Recorder to verify
performance and load
testing

oGL

Communications

|%, Configurations  Emulator  Reports  Editor  Debug Tools  Windows Help

- & X

3 73& 4 HEB i & % = = [
QE L 358 28 ¥ o e 6 = \2)
HR .
| Srho | Script Narme | Prifile N Call Infa | Script Erecution | Statuz | Events | Events Prafils ‘[ Result | Total lkerations | Completed [berations \ |
ontrol. gls Chw/PO001 Stop | Call Connected Kep PTT | azz
2 RTSPOptionsControl gls Cw/PO002 Start | Mone | Unknown 3 i
A~ ~ 4 1
Add Delete | Insert | Refresh | | Skart n||| Stop Nop all IV| Abark |F\b0rt P.II| voting ‘SimuIStglln_eous Stw ‘ ‘ ‘ ‘
Save | Columnwidth  — |———— ¥ Show Latest
MAPS ouT Seript Flow Config x figd |
SET_PAPRAMETER rtsp:/fLl0Z2.168.127218: 504 fiprecordery RTEPSL.O
ANNOUNEE Poi11:51:25, 315 5509 | [ Flow Order Cley: 3
i ] NMEE7-Version: recorder.
P 200 0K 14:51.95 305, 9941 Session: GL-MAPE 10 _30990173-8691-7080
T . . . Content-Type: ap cation/x-crdtiml
Time Configuration
SETUP Content-Lengths” 776
b11:5‘|:25.385.1?DD * On Complete
200 0K, . =call- ord-data connref="GL-MAPS & 30350161-5174-1E8ZE52@192. 168 1Z.Z08">
< 1151254201520 | | ¢ Duraton [0 msse SRS
SET PARAMETER ) “property name="Direction"=Z</property>
= b‘|1:5‘|:25_423_5?‘|2 Tatal lteration ,3— ’ “property name="Priority"=3</property>
00 0F =property name="CallingNr">sip:0001@13Z.1658.1. 1< /propertys
11:51:25 497 930 <property name="CalledNr"ssip:000LE192.168. 1. 2</propertys
< lﬂl M “property name="ClientId"=sip:0001E13Z. 1628 1. 1l</propexrty>

<

“property name="

“property hame="

“property hname="
=/properties=
Zoperationss

= foperations:
=icall-record-datas

ClientType"»CWP= /propertys
CormectTime"»2024-03-13_06:Z1:25_ 7634+0000=/propertys
SetupTime"»Z024-03-13_06:21:25_ 763+0000</property>

<operation name="FrequencyID" time="Z024-03-13_06:Z1:25_ 763+0000">156_ 000</aps«
<operation name="RadiclccessMode" time="Z2024-03-13_06:21:Z5.763+0000"=3</oper:

; Scriptz 3 Message Sequence/( Ewent Config >\ Script Flaw

@ Initialisation Errars

@ Error Events

@ Captured Errors @ Link Status Up=0Down=0

21
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Key Updates

Emulators support both ED-137 B and C versions, including Change 1 and 2 features

User can choose to simulate ED-137 B or C version when invoking the application. License
supports both versions

Emulators support both IPv4 and IPv6 addressing
All Emulators (Radio, Telephone and Recorder) are validated against latest VOTER tool

GL participated in the “FAA VolP Interoperability Event - 2019” in Atlantic City. All GL Air
Traffic testing products were extensively used by all other participating Equipment
Manufacturers

GL will participate in VoIP in ATM Over IPv6 Plug tests in September 2024 (France)

22
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PacketScan™ and NetSurveyorWeb™

« PacketScan™ is a
capturing probe
deployed on the Air
Traffic Network

PacketScan™

IP Radio
* Results are sent to
NetSurveyorWeb ™ CWP__ SITE 3
database for

centralized analysis

* Scalable to |
hundreds of probes PacketScan™ PacketScan™
deployed globally
feeding a single
database

* Infinite and non-
intrusive monitoring
of IP traffic

NetSurveyorWeb™ Rack System

(Centralized Database and Web Serve

. Browser based Access
\

NetSurveyorWeb™

O GL 24
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*  Monitor up to 2000
simultaneous calls with
bidirectional RTP traffic

« Capture and analyze
packets at wirespeed.
Save the captured trace
to a disk

* Analyze in real-time or
analyze recorded trace
files off-line

* Aggregate statistics can
be obtained for any field
or parameter in the
protocol headers to
study the performance of
the overall VolP network

«  Supports SIP ED-137 for
Air Traffic Monitoring
(Air-to-Ground, and
Ground-to-Ground)

oGL
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PacketScan™ - Protocol Analysis Software

E® PacketScan 63-hit — O *
File  Wiew Capture Statistics Database Call Detail Becords  Configure  Help
(| 8| &S] S[om|E|a| =[®] W00/ %| %8 F(F] =C]-0] Sl % [ GoTo
Device Frame$ TIME [Relative] Length [Bytes] Errar Length/Protocal Type Packet Type Source |P Address Destination IP Address Source Port Destination Port SIP Method A
MaC MaC IPw4 IPwd uoP SIP
./ a a 00:00:00.000000000 1031 Internet |P(IPv4) SIP 192.168.12.208 192.168.12.218 5060 5060 INVITE
./ a 1 00:00:00.0221 67000 407 Internet |P(IPv4) SIP 192.168.12.218 192.168.12.208 5060 5060 100 Trying
./ a 2 00:00:00.132643000 976 Internet |P(IPv4) SIP 192.168.12.218 192.168.12.208 5060 5060 2000k
./ a 3 00:00:00.154745000 473 Internet |P(IPv4) SIP 192.168.12.208 192.168.12.218 5060 5060 ACK
/I Y B2 Intemet [P(IPv4) RTR 152.185.12.213 168.12.208 g0 | |
0 5 00:00:00.183807000 E2 Internet IP(IPv4) RTP 192.168.12.208 16812218 E000 1022 w
£ >
============ JPv4 Layer ==s==s===s===== = ~
000E Version = 0100.... (4)
O000E Internet Header Length {In 32 bit words) = . ...0101 (5}
Differentiated Services Field =
000F Differentiated Services Codepoint = 000000, . Default
000F Explicit Congestion Hotification = ... 00 Hot-ECT {Hot ECH-Capable Transport)
IF Hdr Ho TCP SegmnentationOffload =
0010 Total Length = 48 (=0030)
0012 Identification = 39415 (=99F7)
0014 Reserved Bit =0....... Hot Set
0014 Don't fragment = 0. .. Hot Set
0014 Hore fragmnents = .0, .. Hot Set
0014 Fragment Offset = 0 {...00000 000OOOOO)
0016 Time To Liwve = 128 (=80)
0017 Protocol = 00o0ioo01l UDE
0018 Header Check Sum = =05CH
0014 Source IF Address = 192 .168.12.218 {=COAS0CDA)
001E Destination IFP Address = 192 .168.12.208 {=COAS0CDO)
============ [JDP Laysr ===s==s======= =
0022 Source Port = 1028 (=0404)
0024 Destination Port = 000 (=1770)
0026 Length (Header + Data) = 28 (=001C)
rxt) heclk=un = [ h
============ RTP Laysr ============ =
0024 Version =10...... (2
0024 Padding = .0 (0}
J0024 Extension header = ...1.... Present
0024 CERC count = ..oono oy
002E Marker bit =0....... Hot =set
002B Payload tvype = 1111011 (123) E25 Heesp Alive
002C Sequence Humber = 26218 (=GEBA)
002E TimeStamp = 3796309020 (=E247141C)
0032 S5RC identifier = 1193938945 (=47241001)
0036 Type :EURODCAE ED137 1B = 359 (=0167)
0038 Length = 1 {=0001)
0034 PTT-type = 00o.. ... PTT OFF
0034 Sguelch = ...0.. OFF
0034 PTT-id = 2 {....0000 10...... i
003E PTT Hute = .0 OFF
003E PTT Summation = ...0.... OFF
003 SCT = ..0... Ho Simultansous Transmissions
003B Reserved = ... oo, (o)
003 X = . 0 Ho Extended Information Present
onac Padding = =0000 v
£ >
Stopped. Mouse RClick + CTRL button dowen for search/filter, C\Prograrn Files\GL Cornrnunications Inc\PacketScan-22.12.7. [ldle. 102 frares Missed Frames: 0
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« ED-138 Statistics
(MOS/R-Factor,
Packet Loss, Delay
and Jitter)

* Provides graphical
analysis of calls like
Call Ladder
Diagrams, MOS and

Jitter variation graphs

* Record and Playback

audio on the call

e Detects

inband/outband Digits

and Tones

« Triggers and Actions
feature can filter on
“Calls of Interest”

» Logs Call Detailed
Records to CSV files

oGL

Communications

PacketScan™ Software — Call Summary

oA Packet Data Analyzer - Summary Yiew - O *
File  Wiew Call Surnmary  Protocol Configurations  GUI Configurations Help
E .
Lo MWD 3 = & SIP || show all calls ~] Call Count: 5
Call Summary ] SIF Registration Summary | Alert Summary | )
Call # SSRC Payload | Packet | Conwversationg Listening Latest Owerdll | Packetz | Mizzing Packets %) | Duplicate | Qut OF Ayverage | Awverage | Average | Average | Cumulatre] Mas/Min | MardMin | Mas/Min | Mas/Min | Average | L
Received| MOS/R-Fac.. | MOS/R-Factor MOS_Digtibution Yoiced... | Discard Packets.. | Sequence| Gaplms] | Delay Jitter Inter Packet | Gap Delay Jitker RTDela..| RTDela..| C
{51 C: i al ITi “all D
S 1 11907...  PCwa.. 3510 23 /47 2.31./47 o/s04115 Poor 9/016 1960/ 34.02 0/000 o0/000 3034 0.38 320 1 a 83467 474/-. 3004, 2969 1127 L
a1 11937.. PCMa.. 1976 4,20/ 93 4.20/593 as0/0 Good 04000 0/000 0/000 0/000 20000 0.05 1.04 4 1790 4048, 20/-20 406/ 0201.. 0184 L
FEFCaIH000002 Caller: CwPD1 Calles:GRST Calld: GLAAPS-17-32447696-10300-1 4584051 92.168,12.208 Call StartTime: 2024-03-13 12:15:43.024 Call Duratior: 00:01:58.885
&2 11930... PCMA..  BO3 420793 420793 a/0/0 o/000 0/000 o/000 0/000 000 0.00 0.00 1 a good.. 040 ooos.. 4157 1.078 C
Q?E 11902.. PCMA.. 1977 420793 420793 n/0/0 Good o/000 0/000 0/000 0/000 2000 0.0s 0.93 1} a 3939 19547 3547 0327 0234 C
FCal#000003 Caller: CwPO1 Calles: GRS Call d GL-AMAPS-17-32448144-102087-10972(2192.168.12.208 Call Start Time: 2024-03-13 12:15:43 468 Call Duration: 00:01:53 452
Q;Q 3 11945, PCMA.. B 420793 420793 as0/0 os000 07000 o/s000 0/000 000 0.00 0.00 1 a goosd.. 040 ooos.. 2319.. 084 C
@3 11908.. PCMaA.. 1977 4.20./53 /040 Gaood 04000 i 0/000 0/000 2000 0.05 n0.as a i 3933 19747 396/ 0251 .. 0209 [
FHCaI000004 Caller CwPOT Calles: GRS | Call d GLAAPSH 7-324495105-10394-52606192.168.12. 208 Call Stat Time: 2004-03-13 121544 42302l Duratior: 00:01:57.492
S 4 11914, PCMA.. 2427 212743 12./43 0/0478 Paar 040008 1494 /3816 0/000 0/000 3235 0.4E 355 1 i 14294 8/40  BO0O8/.. 0483 0439 [
24 11322 PCMA.. 1977 4.20/93 4.20 /53 /00 Gaood 0/000) 0/000 0/000 0/000 2000 0.04 0.as 2 1384 393, 19/47 38/ 02720 0197 [
FHCall000005 Caller CwPOT Calles: GRS | Call d GL-MAPSH 7-32449575-10401 1840132 168,12 208 Call Start Time: 2084-053-13 1215 44, 308fCall Duration: 00:01:57.01
S5 11936.. PCha.. 2513 217 /44 217 /44 o/0/47a Foor 0/000) 1453/ 3673 0/000 o/000 3164 0.34 34 1 i 14285 12/10 821/ .. BE13.. 1470 [
#25 11953, PCMa.. 1977 4.20/93 4.20 /593 /040 Good 040004 0/0.00 0s000 o0/000 2000 0.05 043 2 1362 3§39, 19747 386/ 02200 0204 [
L4 >
Column'Width _F————— [~ absclute Timing |~ Show Latest
N —————
Time Framett 192168.12.208 192168.12.218 Find | I Compete Stack
TTE = B8IF Layer ==== ~
00.00.000 0 50R0 b ROE0 INVITE sip:GRS1@19Z.168.12.218 SIF/Z.0
SR Via: SIP/Z_0/UDF 192 168.1%.208: E060,;branch=z3hG4bE-19-32446300-10374- 9632
00.00.018 1 5060 > : b 5060 Maz-Forwards: 70
Allow: INVITE,EYE,CANCEL, ACE,INFO,0PTIONS,SUESCRIEBE,NOTIFY,REFER,REGISTER
SIPA2.0 200 0K From: CWPOLl «sip:CWPOL@L92.168.12. 208 ;tag=FromTag-16-32446300-10371-9692
00.00.140 2 5060 ‘ 5060 To: GREL <sip:GREIALAZ.1EE.1Z.Z18=
ALK Contact: CWPOL <sip:CWPOLALIZ.168.1Z.708=
00.00.151 3 3060 P 2060 Call-ID: GL-MAPS-18-32446300-10373-9592@192. 16812, 208
N IPTT ON CZeqg: 1 INVITE
00.05.185 185 £000 o= p 1050 Pecv-Info:
WMEE7?-Version: radio 0Z
M | PTT OM A
00.05.185 E3 T Sl 1050 Priorivy: normal
Subject: radiao
Squelch ON Supported: 100rel
QUUSE2S Gl GOl ‘ =0 Content-Type: application/sdp
Squelch OFF [o4 -L h: 410
00.41.067 10368 gon | GEa2 1050 enEEnGTLEn
v w=d v
Callz Rate RTP Packets Graph Average Jitter Distribution E-todel T.38 &nalysiz % Call Flow 4 Call Surnmary
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Good Call and Bad Call

Ede View Call Summary Protocol Configuntions GUI Configurations  Help

?1 p ] " 9 "—ﬁﬂd—. IS|P T"M Sessions

Col Summary | Rogatiaton Sumensy | i ____ Miscing

Cad® |SSRC |Pajoad Conversational N S ) P Missing
MOS/R-Factor Packets[%]

41 072 ES) 0/

o1 2058 POMARID JME 420793 409 0/ pz000 s

blld GL-MAPS 3

ECAN000002 Caler 0001@192 168
22 9. POMA/S000
2

== mwwn | 420/93 2.1 0/0.00

ECA2000003 Cales 0001@152 168

B 152 Cal StatTeme 2018

33 00 POMASOND S T =7 65 3 ) 00 40771658 000 M0 0 0 10007 180/- %% 1324 1053 !
< 3085 . POMASOD 267 420/%3 420/ 07000 0/000 0/000 0/000 0o 000 000 k1) 2 oo/ 0/0 000/ 000 0000 |
< >
-~ fnd |
TeeStamp Frame Numbet 1R8I R181.20 =
INVITE sip:00019192.168.1.291 $I19/2.0
Via: SIP/Z.0/UDP 192.160.1.52: 5060 branchezInCADE_4_270759591-10062-8584
SIP720100 Trpng Max-Forvards: 70
0000007 1 S0 < S Allow: INVITE,BYX,CANCEL,ACK,INFO,OPTIONS,SUBSCRIBE,NOTIFY,3EFER,SXCISTED
SIP/2 0 200 0K From: 0001 <sip:00019192.168.1.52>;vage-FronTeg_l_270759591-13059-8584
0000117 2 S060 4 5060 To: 0001 <sip:00018192.16%.1.231>
P Call-ID: CL-MAPS_3_270759591-13061-85849192.169.1.52
000012¢ 3 060 %60 CSeq: 1 TWVITE
Expires: 180
mo1s F} 000 Keep Alve 1042 Priority: normal
Alve Subject: radio
Keep VCE7-Version: radio.Ol
000127 s 6000 < 0 Comtact: 0001 <sip:0001Q192.169.1.52>
PIT Contenc~-T H licacion/
0003453 10 8000 e PR n 1002 Sy 84 o
0041122 1850 000 B v 062 veo
©=0001 33852938 33852938 IN IP4 192.168.1.52
0122623 £000 <+ S ON 1062 s=SIP Call
" c=IN IP4 192.168.1.52
Keep c=0 0
NA20 e 00 < e meaudic 6000 RTP/AVP 8 0 18 101 123
BYE arrtpnap: 8 PCMA/S000
0252068 5050 <4 %0 asrtpmap:0 PCHU/E000 -
T o $IP72.0 200 OK ol v "

———— <
Actve Cols Gragh ) RTP Packets Gragh )\ Average Jiter Distibuton ), EModel ), T.38Anabsn ), Call Graph [ Cal Sunmnary /
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* Web-based network
surveillance system for
air traffic monitoring

*  Works with multiple
PacketScan™ Probes
to non-intrusively
monitor remote
locations

* Real-time and/or
historical analysis

* Multi-user support,
and user-friendly
interface

» Filter and Search
Options. Provides
quick database query
methods

* Generates Reports,
Alarms and E-mall
notifications

oaL
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Gl NetSurveyorWeb

&

Ground to Ground Calls
Good Quality Calls
Poor Quality Calls

Fair Quality Calls

Failed Calls

All Calls

ED137 Reports
Basic KPls

NetSurveyorWeb™

Refresh

System Status at

'T Reports S’ Alarms 2024-03-13 12:23:58

Quick CDR \ Air to Ground Calls

Date:[2024-02-13 | 74][ 2024-02-13] == Time | 00:00:00  =)( 23:50:59 2] ﬂﬁ

Today Yesterday Last7 Days Last 30 Days all

O MW ETN Show Latest -ﬁc“'i"'""
~ | e

Query Execution Tirme : 0,39055 Seconds

d Trafficsurid

EsTrafficsumid

44444p P PP P

M Type —CDR ~

Sort Order : STARTTIME DESC

Page Size:

SIMo  Trafficsumid  Call Starttime Calling Number Called Number Call Suceess Duration PTT Count Squelch Count PTTS Count PTTM Count Pilot-Pilot SCT Count Controller-Pilot SCT Count  Call Endtime  Failure Cause
O | % | call Flow 3 223362 2024-03-13 06:47:53.424 | 0011 0011 1 00:00:11.139 |1 3 0 1] 1 o a
O|= | call Flow 4 223361 2024-03-13 06:47:45.737 | 0005 0005 1 00:00:18.844 | 1 2 0 0 0 2 a
Payload  Total Packet Count Missing Packet Count/(%) Dupl. Packet Count/(%) Re-ordered Packet Count/(%) Packets Discarded/(%) Conversational MOS/R Listening MOS/R Cumulative Packet Loss Gap {Min/Max/av) Jitter(Min/Max/Av) RTD({k
1263395535 PCMU/2000 321 0/0 0/0 0/0 /0 4.2/93 4.2/93 a 0.00/39.33/20.07 0.00/1.93/.58 0.000/
1264432897 PCMU/8000 190 0/0 0/0 0/0 0/0 a/o 0/0 1] 0.00/21.69/20.00 0.00/0.71/.47 0.000/
| % | call Flow =) 223360 2024-03-13 06:47:45.465 | 0019 ao1g o 00:00;00.000 |0 ) o o o o MNetwork Failure
| % | Call Flow ] 223359 2024-03-13 06:47:45.449 | 0003 ooo3 1 00:00:19.122 | 1 2 0 o 0 & [t}
| # | call Flow 7 223358 2024-03-13 06:47:44.946 | 0020 00zo 0 00:00:00.000 |0 0 0 a 0 o MNetwork Failure
O | # | call Flow 8 223387 2024-03-13 06:47:42.156 | 0016 0018 (1] 00:00:00.000 |0 o (1] o 0 o [1}
)| # | call Flow 9 223356 2024-03-13 06:47:34 455 | 0012 o001z 1 00:00:30.101 | 2 4 [1] a 1] 4 a
0| # | call Flow 10 223355 2024-03-13 06:47:32.044 | 0020 00z0 0 00:00:00.000 |0 0 0 L] 0 1] a
O | # | call Flow 11 223354 2024-03-13 06:47:31.576 | 0019 0019 0 00:00:00.000 |0 1} 0 1] 0 o a
O | % | call Flow 12 223353 2024-03-13 06:47:31.394 | 0016 0018 0 00:00:00.000 | O 0 0 0 0 0 a
[J| % | Call Flow 13 223352 2024-03-13 06:47:28.096 | 0004 0004 1 00:00:36.481 | 2 3 0 ] 0 3 0
0| = | call Flow 14 223351 2024-03-13 06:47:20.312 | 0014 0014 1 00:00:44.260 | 0 3 0 ] 0 o [t}

SSRCH# Payload  Total Packet Count Missing Packet Count/(%) Dupl. Packet Count/(%) Re-ordered Packet Count/(%) Packets Discarded/(%) Conversational MOS/R Listening MOS/R  Cumulative Packet Loss Gap (Min/Max/av) Jitter(Min/Max/av) RTD(
1263165441 PCMA/8000 224 0/0 0/0 0/0 0/0 4.2/93 4.2/93 1] 0.00/0.00/0.00 0.00/0.00/0 0802/
1261130753 PCMA/8000 258 0/0 0/0 0/0 0/0 4.2/93 4.2/93 1] 0.00/21.39/20.00 0.00/0.66/.42 0.000/

| #* | call Flow is 223350 I 2024-03-13 06:47:20.011 | 0019 0019 o 00:00:00.000 ‘ a I a o a o o 1}
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NetSurveyorWeb™ — Call Detail View

CEGLTLIN YO TP (SIP 8 RTP)

GL NetSurveyorweb

System Status at
2024-03-13 12:26:58

I Reports 'S slarms

Quick CDR % Air to Ground Calls

<00 I

Ground to Ground Calls

TRAFFICEUMID @ 223361 Fesponse Tirme ¢ 0,00000 Seconds

i <]
Good Quality Calls ﬂﬂExport as POF Export as HTML

Poor Quality Calls
Fair Quality Calls
Failed Calls

Call Graph Wiew
All Calls

°‘ a O‘ DComplete StackDDownload Decode

CDR
:

192.168.15.5 192.168.15.25
sip sIP
ED 137 Reports @ @ ============ 5IP lLayer ============ =
INYITE sip:@@es@l9z.168.15.25 SIF /2.0
Basic KPE INVITE . B R _
TP — N Wia: SIP/2.8/UDP 192.1F8.15.5:5068; branch=z3hG4bk -6530-473926236-162807 - 81408
00T #1low: IMVITE,BYE,CANCEL,ACK, INFO,0PTIONS, SUBSCRIBE, NOTIFY, REFER, REGISTER
' 5 2024-03-13 06:47:45.744 5060 |l 2Ll 5060 From: @@B5 <sip:@@E5@L92.168.15.55;tag=FronTag-6557 -479926236 162504 -51408
. To: 0@@5 <sip:POOSEL9Z.168.15.255
. 200 OK Contact: BO@S <sip:@OOS@LIZ.168.15.55
2024-03-13 06:47:45.858 5060 5080 Call-ID: GL-MAPS-6589-479926236-162805-81408@192. 165, 15.5
Cseq: 1 INVITE
ACK Recv-Info:
2024-03-13 06:47:45.870 5060 P 5060 :
HEE7 -Yersion: radio.@2
SUBSCRIBE Priority: normal
. , - l
Event Summary View Quick Search: | [ ~eety [ ciear |

Frame Length Source IP

Ex.Valuel, Value2

Event Type PTTType PITIid Conversational Mos Missing Packet Count Packet Discarded Reordeed Packet Count Duplicate Packet Count

2024-03-14 17:14:35.261 SIP 1026 192.168.15.14 192.168.15.24 INVITE
2024-03-14 17:14:35.,602 SIP 406 192,168.15.34 192,168,15.14 100 Trying
2024-03-14 17:14:35.721 SIP 963 192,168.15.34 152.168.15.14 200 OK
2024-03-14 17:14:35.749 SIP 483 192.168.15.14 152.168.15.24 ACK
2024-03-14 17:14:41.763 Squelch ON o Q0 o 0 0
2024-03-14 17:14:50.773 Squelch OFF 4.2 (¢} 0 o (1}
2024-03-14 17:14:51,476 SIP 487 192,168.15.14 152.168.15.24 BYE
@ GL 2024-03-14 17:14:51.485 SIP 466 192.168.15.34 152.168.15.14 200 OK
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NetSurveyorWeb™ — Reports and Graphs

Refresh

L

Communications

Air to Ground Calls
Ground to Ground Calls
Good Quality Calls
Poor Quality Calls
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All Calls

ED127 Reports
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Failed Calls HIll 53 336 (32.3%)

35,000 -
30,000 -
25.000 -

20.000

Calls

15.000
10,000 -

5,000

Desirable LMol 109 297 (92.21%)
Reach Connection LMol 135 (0,129

g MOS [Basic KPIs

© Ol OFs

s

$
]

.g = &. : ’9, - -
] ] 64

6’ < kd
Time (MM-dd)

= .Q.

=i
&

03,

Acceptable LMosHll 1 654 (1,489
Mot Recomended LMol 95 (0.05%)

26,000 -
24,000
22,000
20,000 -
18,000 -
16,000
=
= 14.000
Y 12,000 -
10,000
B.000 -
6,000 -
4,000
=
& & & i ol ol 7
g & & & & 4§ 3
Time (MM-dd)
Unknown Murnber Bl 0 (03] Mo answer Il 0 (0%
eusy I O (09%) ServerError Il 17 202 (32.449%)
GlobalError B0 L7 286 (32.41%) Other dxxErrors Il 15 509 (34,79
OtherError Il 232 (0.459%)
Average Packet Loss % (Basic KPIs
[ e Fle)
35,000 -
30.000 -
25,000 -
= 20,000 -
=
w
15,000
10,000
3 & & F =7 ¥ =7
§ & & & & & d

-] e
Time (MM-dd)

(<13l 111 755 (99.97%) (1-2)9: 0 12 (0.013)
(5-10)% Ml 4 (09%:)

(2-5)% Il S (09%:)
(=1071% B0 14 (0.01%)
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GL'’s Critical Delay and Voice Quality Measurement in Air Traffic Management
(ED-138)

-
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Critical Time Delay Measurements

Controller 1

Legacy VCS
' Controller 2

e

VoIP Gateway

VolP Backbone

oaL
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Critical Time Delay Measurements (ED-138) - Overview

Controller 1 Legacy VCS VolP VCS Controller 2

==l voIP Gateway

®
VolP Backbone
v v v v v v



Important Events to Measure in ATM Network
« PTT
« PTT confirmation
 PTT release
* PTT release confirmation
 Squelch on
« Squelch off
 End-to-end voice delay for PTT
« End-to-end voice delay for Squelch
« Main/Standby Tx/Rx transfer
« Main/Standby Tx/Rx transfer confirmation
« Remote Receiver Mute
« Remote Receiver Mute Confirmation
+ Remote Receiver Unmute

« Remote Receiver Unmute Confirmation

oGL
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Critical Time Delay Measurements - Overview

GL meets all critical specifications for ATM Delay and Voice Quality measurements

Controller 1 LegacY VGS VolIi}ICS Controller 2
A Audio Analyzer Packet Analyzer A packet Analyzer
v v v v

@ G L B Event Data Logger

Communications
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Voice Quality Measurements in ATM

Voice Quality measurement can be across IP to IP, IP to Analog and Analog to Analog networks

IP ‘ J ji)
y «
LAN/WAN . > GRS

=4 \\) =F/

z})

— - VolP Gateway
. . PTT .
Transmit Audio —> ——> Record Audio

| |
| ReferenceFile _ _ _ __ ,| VoiceQuality | _ _ _DegradedFile _ |

Testing

PESQ/POLQA
Scores

oGL
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Deployment Architecture Elements

Central System for Delay and Voice Quality Measurements (MAPS™ Administrator)

« Controls all other components of the test suite. Executes tests and performs measurements

Central System for Delay and Voice such as call successes/failures, delay and voice quality measurements
Quality Measurements

Packet Analyzer

« Deployed in-line on an Ethernet network. Examines and time stamps packets of interest.
Generates TTL pulses with microsecond precision

MAPS™ ED-137 Radio or Telephone
 Simulates CWP and GRS to emulate hundreds of Air-to-Ground or Ground-to-Ground calls

« Key PTT/Squelch, send and record audio

Audio Analyzer

Om“_ B Emulate Controller (PTT and Audio); Generates TTL triggers based on PTT On, PTT Off, Audio

- Start and Audio Detect (On or Off)

« Inject and record analog signals at the CWP, Radio and VoIP gateway interfaces

Discrete Signal Logger

: *  Monitors the TTL output from the Audio Analyzer and sends a corresponding IP packet to the
Discrete Signal Logger central system

O GL 37
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ATM Solution for Portable Field Testing

Central System for
Delay and Voice
Quality Measurements
PrEEEIETETETENEIEE - Packet Analyzer
+
MAPS™ ED-137 GRS

Packet Analyzer ATC Tower
+

MAPS™ ED-137 CWP

-~\Discrete Signal Lor
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Thank you
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