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GL's ATM Test Solutions Overview

 ED-137 Emulators

Controller Working

> MAPS™ ED-137 Radio Position (CWP)

\/
|
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> MAPS™ ED-137 Telephone Ground Radio Station
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> MAPS™ ED-137 Recorder

* ED-138 Monitoring Solutions

» PacketScan™

> NetSurveyorWeb™

Recorder

* Critical Delay and Voice Quality e
Measurements
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» Traffic Generation

(Background, Test, Stress) Central Database
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NetSurveyorWeb™

Audio Analyzer

Packet Analyzer
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MAPS™ ED-137 Radio, Telephone, and Recorder

(7 Remote Cell Sites

TDM / Analog

Radio Station | 4
1
[

Ground Radio

Station ,

g Radio Media
Controller Working y Gateway (RMG) Controller Working
Position (CWP) Position (CWP)
WAN Access

VolP Recorder GL GL’s MAPS™ ED137

. Radio/Telephone/Recorder Emulator
* ED-137 Radio, Telephone, Recorder are based on P

MAPS™ (Message Automation and Protocol R Rt MAPS™ ED137 Radio

Simulation) architecture S— MAPS™ ED137 Telephone

o ==i=immm-o. MAPS™ ED137 Recorder
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MAPS™ ED-137 Radio Emulator

° I H _ _ d I I GL MAPS (Message Automation Protocol Simulation) CWP (SIP ED-137C Yolume 1 Radio Radio) - [Call Generation - CallGenDefault]
E m u ates AI r to G ro u n C a S ‘%@ Configurations Emulator Reports Editor Debug Tools Windows Help 18] x|

= x ; & . L
as per EUROCAEED-137 @& & » 3B % Z &5 ¢ /2 20
Volume 1 Radio Interface 1|~ HRB|. 8lés
Script Name Profile Call Info Script Execution Status | Events Events Profile Result Total Iterations
. . Step [USQUELCHENTY _ unkeyPTT | 0
* Flexible Architecture for | | -
4 »
m in nari '
custom test g scenarios [ Add | Delete | msert | Refresh | ctart | startal| stop [w| stopail [w| | abort | abortai ort RMMI apply L0 | Retnvie | Receie [ prrson |ADD|YRRC| Yoo | Spoaker | Rrsptfnfzs|
. Save | ColumnWidth —|———— T ShowLatest
* Software based solution = — =
Ml u
- - INVITE sip:0001@1l92.168.12.212 SIP/2.0 -
° h I ‘ L INVITE via: snsntlz.oﬂmp 192.168.12.119: 5060 ;branch=z9hG4bK-4-1118866627-2174-5124 —
- - I | |[rrax-F ds: 70
EaSy to Use Grap ICa User CallType : Radio-TxRx . Priority : normal 10:21:30.195000 Aiiow?!;’;\rﬂiﬂ,BYE,CANCEL,ACK,INFD,OPTIONS,SUBSCRIBK,NOTIFY,RBFER,REGISTER
I t f 4 R From: 0001 <sip:0001@192.168.12.119>;tag=FrouTag-1-1118866627-2171-5124
nterrace < 100;Tipog 102130225000 Comsace; 00 s tp 0R0L8105. tane15:108S
< 200 0K Call-ID: GL-MAPS-3-1118866627-2173-5124@192.168.12.119
. . . 10:21:30.332000 CSeq: 1 INVITE
* Scripting and Automation acx plissss v
=y - - WGE7-Version: radio.0Z
capability for regression e I 10213 354000 Supported: loorel
. Kespélive Content-Type: 'appllcat.xon/sdp
testing. Support for Python < = 102130456000 ik
N |PTT-ON ,PTTID =2 =0
APIS = P 10:21:32 547000 o000 92852998/ 25652998 TH- TDA192: 1665125009 =
| iD= =SIP Call
4 Homal PEEON RED =2 10:21:32.551000 i=m Ipqa 192.168.12.119
t=0 0
¢ sal 10:21:32 555000 m=audic 2000 RTP/AVP 0 8 18 101 123
SOU-ON a=rtpmap:0 PCHMU/S000
k 91 =rt 18 PCHMA/E000
‘ 152000000 :=§=§::§:13 G729/8000
=futp: 18 b=
d | | T — e
; Scripts ) Message Sequence /< Event Config >\ Script Flow /
€@ Initialisation Errors | @ Error Events | @ capturedErrors | @ Link Status Up=0 Down=0 |
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MAPS™ ED-137 Radio Emulator Highlights

S
Radio Call
Controller Working
Position (CWP)
e g e PTT ON > GRS
RN | < SQUELCH ON =8
Ground Radio Station
SITE1
MAPS™ ED-137 Radio (as CWP) MAPS™ ED-137 Radio (as GRS)
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 & 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 Volume 1 Radio Radio) - [Profile Editor -ED137_Radio_CWP_Profiles] - O
[8" Configurations Emulator Reports Editor Debug Tools Windows Hel - 8 X
g P g P

Qg & ) .

Each profile represents a CWP/ Radio with
customizable parameters such as Radio type
(Tx, Rx and TxRx), PTT type, Priority,
Frequency-Id etc.

Simulates feature specific RTP header
extensions - Climax Time Delay, Signal
Quality Index, Radio Remote Control and
Dynamic Delay Compensation

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

Impairments (Packet Loss, Duplicate, Out of
sequence and Latency) can be applied to RTP
traffic

Codecs — G711A, G711U and G729
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2 CWPOODOD2

3 CWPOODD3

1 CwPO001 =] CWPODO1
- IP Address Type [[3)
H+l Apply DiffServ Code Point
H=) Call Parameters
- Transport upp
- Contact Address 0001@192.168.12.73
-  Address Of Record 0001@192.168.12.73
- ToAddress 0001@192.168.12.74
- Outbound Proxy or Registrar Address
- Subnet Mask 255.255.255.0
H=) SDP Parameters
- RTPIP Address 192,168.12.73
- FRTP Port 2000
L Packetization time in msec 20
H=) ED137 Options
- PTT Type Mormal PTT
- PTT Mute OFF
H=) SIP Headers
- WGET Version radio.02
- Pricrity normal
- Max Forwards 70
- Expiresin sec 0
H= Mandatory SDP attributes
- R25Keep Alive Period in msec 200
- R25Keep Alive Multiplier 10
- Call Type Radio-TeRx
H=) Opticnal SDP attributes
H=) txrxmode
L Connection Type TRx
H=) bss
L BSS quality index method RSSI
H=) sigtime
L Signalling Info Time Period 1
H=) pttrep
L PTT OFF Repetition 0
H=l Fid
L Frequency ID 126,000
H#l Linked Session Parameters
Hxl Receiver Multicast Operation
-  Disconnection Mode Disable

Insert

H=| RTP Header Extension Types
Htl CLIMAX Time Delay
H#l Radio Remote Control

Delete Clear

@ Initialisation Errors

v

@ Error Events

RadioCalType
Select Option

Radio-TxRx j

Radio-Idle

|
Properties

@ Captured Errors




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

e Supports automation of Call
and Traffic generation (auto
PTT/SQU)
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FALPS GRS (SIP ED-137C Valure 1 Radio Radio) - [Call Reception] — O *
4 Configurations  Emulator  Reports  Editor  Debug Tools  Windows  Help - & x
of ) . ? i 4 LY L9 (Y =
25 5% s R “lo e o 9
SrMo | Script Mame | Prafile | Call Infa | Script E recution Statug | Events Everts Profile | Resulks
1 SipCallControl gls GRS000 Cw/PO3E1 5216812208 Stop Sending A25 Keepdlive Mone Pasz
2 SipCalContral gl GRS0001 CwPO4E192168.12.208, PTTID =2 Stop Sending R25 Feepdlive Start Squelch Pazs
SipCalCortral.gls GRS000] T g FTTD =3 Stap Sending R25 Keepdlive Start Squeich |
4 SipCalContral.gl: GRSO002 CwPOBE192 16812208, PTTID =5 Stop Sending R25 Keepdlive Start Squelch Pazs
5 SipCallControl gls GRSO002 Cw/PO7ET152 16812208 Stop Sending A25 Keepdlive Mone Pazz
Stop Start Squelch
Stop Start Squelch
£ >
| 1 |
Stop Stap Al abort | Abort &l | W Show Records | Seleck Active Call [T Auko Trash Trash ApplyMAN | Recsive ¢ Speaker Stop
| | | | | (e I Valles Traffic Apply SQI | SCTONM | PTTS OM Impair ol RTP[RZS

a=D7e—Haamdlirabarsnd- 0N

Save | Column \width  —— f——— T Show Latest
DUt MAPS Find |
|THwITE sip:cRslelsz.les.1z.zls SID/Z.0 A
INVITE ’10:50:22.318000 Wia: SIPFEZ.0/UDP 192.168.1Z_Z08:5060;branch==5hG4bK-49-273F6481-9636-35Z20
Max-Forwards: 70
CallType : Fadia-T=Rx . Priority : normal 105022 319000 hllow: INVITE,BYE,CANCEL,ACHE,INFO,0PTIONS,SUBSCRIEE,MOTIFY, REFEDR, REGISTEDR
e From: CWPOZ <sip:CWPOZREL9Z.168.12. 208> ;tag=FromTag-46-27326481-9693-3520
100 Trying To: GRS1l <sip:GRELRELSZ. 162 12.218-
4 10:50:22. 320000 Contact: CWPOZ <sip:CUPOZELSZ.168.12.208>
200 0K Call-ID: GL-MAPS-48-27326481-9655-3520Q192. 168, 12,208
- 10:50:22 426000 CSeq: L INVITE
ACK Recv-Info:
’ 10:50:22. 443000 WMEE7-Version: radio.0Z
. Priority: normal
v Rt 10:50:22 444000 Subject: radio
Supported: l00rel
Keepdlive o Content-Type: application/sdp
P 10:50:22 464000 Content Langehe 411
Emergency PTT-OM ,PTT-ID =9 } 10:50:36.1 07000
5036, w=0
‘ Emergency PTT-ON . PTT-ID = 9 D — z:g;};oﬁ;fsszsas 23852932 IN IP4 19Z2.168.1Z2.208
c=IN IP4 13Z2.168_12.208
RPN =2 ) 10:50:38.918000 =0 0
m=audic 29202 RTP/AVP 5 101 123
* PTT-OFF . PTT-ID =3 10:50:32.915000 a=rtpmap: 5§ PCHMA/S000
T a=rtpmap: 10l telephone-event /3000
PTT-OFF .PTTID =9 a=fntp: 101 0-15
L 10:50:33.115000 a=rtpmap: 173 R25/8000
a=rtphe:l
asptime:Z0
< v

; Scrptz ) Message Sequence/a( Ewent Config >\ Script Flow

@ |Initialisation Errars

@ Error Bvents @ Captured Errors

@ Link Status Up=0Daown=0




Multiple Controller and Radio Simulation

MAPS ED137 MAPS™ ED137
Radio (Cwp) Radio (GRS)

Radio - Idle

Radio — TXRx

Radio = Rx Only

Coupiing
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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
Provides an option to send packets with RRC responses from GRS at defined intervals

Supports enable/disable active voice call preemption at GRS node

10



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
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MAPS™ ED-137 Telephone Emulator

FALPE CWP (SIP ED-137C Volurne 2 Telephone Telephone) - [Call Generation -CallGenDefault] — O X
|!&; Configurations  Ernulator  Reports  Editor  Debug Tools  WWindows  Help -
e =2 . i & Y = = ey
E L 3 BN € 6 o e Y
HE . 8 ]fea
| SrMo | Script Mame | Frofile | Call Info | Script Execution | Statuz Ewents | Events Profile | Result | Total lterations | [
1 SipCallCantrol.gls Cw/PD00T 000142192 g Stop | Send File-Started Infa | I
£ >
L ]
add Delete | Insert Refresh Start all Stop Stop All abort | Abort all f Receive Send . Speaker
| | | | | 'v| "' | | Relnvite Traffic On Hold | Traffic Impair o
Save | Colurn width - —— f——— [ Show Latest
Find
0007 (®192.168.12.208 0001(=192.168.12.218
INWITE =sip:0001@1%3E_163.1Z_ 218 BIPFzZ.0 ~
IlTE I 17.08:10.857000 Wia: ZIP/Z.0/UDP 152.168.1Z.208:5060;branch=z3hG4bK-11-1778060975-3875-26072
: Max-Forwards: 70
phone. 02;dadida call. narmal 17084 0.877000 &llow: INVITE,EYE,CANCEL,ACK,INFO,0PTIONS, SUESCEIEE, NOTIFY, EEFER, REGISTER, UPLA]
D From: 0001 <sip:0001@192_ 168 12 F08:;tag=FromTag-5-1778060975-387E-26072
100 Trying To: 000l <sip:000LALSZ.168.12 218>
* 17:08:10.833000 Call-TD: GL-MAPE-10-1778060375-3874-F607Z
180 Ringi Bupported: l00rel
o o 17:08:10.911000 CSeq: 1 INVITE
—— Comtact: 0001 «<sip:000Ll@Ll9Z. 1e8.1Z.z08>
= bellp e Hirese 17:08:10.912000 Content-Type: application/sdp
WMzE7-Version: phone.0E
‘ 200 0k, 17:02:14.812000 Subject: DASIDA call
T Priocrity: normal
ALK - WGE7-CallType: phone.02;dasida call
’ 17:08:14.823000 Content-Length: Z16&

<

w=0
o=0001 3I&7701&60 1 IN IP4 192 168_12Z_Z08

€

:\ Scrpts 3, Message Sequencex Ewent Config >\ Script Flow

@ Initialization Erraors

@ Error Bvents @ Captured Errors

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

Controller Working Telephone Call Controller Working
Position (CWP) Position (CWP)
IP , e
e WAN Network ,
WAN Access — - WAN Access
SITE 1 cwp
MAPS™ ED137 Telephone (as CWP) (Device Under Test)
 Emulates CWP endpoints as per ED-137/2B and ED- « Supports Addendum 2: FAA Legacy Telephone
137/2C versions Networking, Addendum 4: Override Call and

: : : _ Addendum 5: Voice Call optionally.
« Simulates multiple CWPs from single instance of

MAPS™_ Each simulated CWP can have unique IP » Portable, easy to configure and use during in-the-field
address installation, testing and commissioning
* Supported Codecs — G711 A-law, U-Law and G729 »  Supports both IPv4 and IPv6. Validated against VOTER

version 4.1.33.3
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MAPS™ ED-137 Telephone Emulator — CWP Profiles

Each profile represents a CWP with
customizable parameters

Supports all call types (1A, 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

oaL
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[#°] Configurations Ernulater  Reports  Editor [Debug Tools  MWindows Help

O g

& ¢ o

HE .

|Da/IDA cal

# | Profiles (Edit-F2) Config Value A
= CWPDDD1 SubjectOption
2 CWPDO0Z - IP Address Type 1P Select Option
Htl Apply DiffServ Code Point
3 CiWRODD3 H=l Call Parameters
4 CWROOD4 L Transport UDP T el
5 CWPODOS — Contact Address 0001@192.168.12.208 q monitaring
| Address Of Record 0001@192.168.12.208 G/ monitaring
& CWPOOOG AMG monitoring
- To Address 0001@192.168.12.218
7 OWwPOO07 - Qutbound Proxy Address
8 CWPOOO8 - Subnet Mask 255.255.255.0
- Local Call Duration in msec 0
3 PO -  Invite Expiry in sec 0
10 CwPOo10 H#l Display Mame
H=l SDP Parameters
- RTP IP Address 192.168.12.208
- RTP Port G000
L Packetization time in msec 20
H=l ED137
- Subject DA/IDA call
- 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 Yoice Detection Duration in msec 200
Voice Page File Mame voicefiles\send\g71\alaw\gg.glw
Voice Playback Duration in sec 5
-  CWP Node Type CallingParty
- SID Value 000001
L=| Permitted Users
L PermittedUsersList 0003
H+l Subscriber Motifier Parameters |
HAl User Authentication Parameters v Properties
Insert Delete Clear T . o -

@ 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

oaL
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|§, Configurations  Ernulator Reports Editor Debug Tools Windows  Help
L Eﬂ_ - i T & LY LY (9 )
QEELs 2 eEN €| 6 e @ LAR®
< [ )
H& . P .
SrMao Script Marme Prafile NCll Info Seript Execution Status Ewents Ewents Profile Fiesult Total lterations | Completed Iteratio. .
SipCallControl.gls / 1007132 Start MHore | :
2 SipCallCaontrol.gls CwPO002 Start Mone | Unknown 5 0
]
| Add | Delete | Insert | ReFresh| Start | Start .|'-\II| |Ab0rt F\II|

Toga ]
N\

Calunan Width

— |———— T Show Latest

Save |

00011 92.168.12.208

00071(=192.168.12. 2135066

INWITE

phone. 02:da/ida call,  nomal

g

100 Trying

F Y

‘ 180 Ringing

CallSetUpTime: 59mzec

202 Accepted

200 0K
<
ALK
P
REFER
<

NOTIFY

BYE
a
£

11:24: 22 638000

11:24:22 646000

11:24: 22 652000

11:24: 22704000

11:24:22. 705000

11:24:26.735000

11:24:26.800000

11:24:28.925000

11:24:28.926000

11:24:28.934000

11:24:28.946000

Script Flowe Config

Flow Order
* Sequential

Time Canfiguration

{* On Complete

™ Diuration |0 meec

" Random

Wia: ESIPSZ.0/ULP 13Z.165&.
Max-Forwards: 70

Allow: INVITE,EYE,C
From: 0001 <sip:
To: 0001 <siper
Call-ID:

: 0001 «<sip:0001@19Z_168.12. Z08%

[ Total lteration |5

Content-Type: application/sdp
MEE7-Version: phone. 0Z

Cancel

Subject: DASIDA call
Prioritcy: normal

MEE7?-CallType: phone 0Z;dafida call

Content-Length: Z16

w=0

o=0001 37430784 1 IN IP4 13Z.168.1Z.Z20%8
==3IF Call

c=IN IP4 13Z_168_1Z_Z08

t=0 0

m=audio 6000 BTPSAWP 8 101
w |||la=rtpmap:s® PCMASS000
> 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

e “ A

DA/IDA Call m
) <]

CWP1@192.168.2.1
a———

|A Call - ‘
S

CWP2@192.168.2.2
A—

SD Voice Call m
) o

CWP3@192.168.2.3

001@192.168.1.11

002@192.168.1.12

003@192.168.1.13

I
I
_Ir
Monitoring Call m
>

CWP10@192.168.2.10

010@192.168.1.20

-5'A
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 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.
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MAPS™ ED-137 Recorder Emulator

{8 MAPS (Message Automation Protecol Simulation) CWP (SIP ED-137C Volume 4 Recorder ) - [Call Generation - CallGenDefault] — O X
|§, Configurations Emulator Reports  Editor Debug Tools Windows Help - & x
=) ; [ s . e Y C N
CEETRENY RIEE TR
L =]
= H B B e
SrMa Script Mame Frofile Call Info Script Execution Statuz E vents Ewents Profile Fesult Total lteratic

S Send FieStated U UnkepPTT

£ >
1
[ Add | Delete | tnsert | Refresh | ctart | startal| stop [w| stopal fw| Abort |abortail Voting |5imulmneous stent sauech callnruson | Unattended || Jam | stended |
Save |  Colmniwidh = f———— [ Show Latest
~ Find
MaFS puT | il
RECCRD rtsp://l52.1€28.12_.77:554/iprecorder RTSE/L.0
ANNOUNCE .
Poi15:34.21.331.9855 CSeq: 4
WEET-Version: recorder.02
200 0K, . Session: GL-MAPS 3 1651593801-125303-125320
‘ gt elanone] Content-Type: application/xz-crdtxml
SETUP Content-length: 3€7
P 15:34:21. 75,5161 rmemETRene
200 0K <call-record-data connref="GL-MAPS 3_1651€04883-125411-55532@15%2_165.1.101"~
o 15:34:22.247.9033 <properties>
<property name="ClientId"=sip:0001@152.1€2.1.l</property=
SET—PAHAMETEH b15:34:22_233_2552 <property name="CallingNr">sip:0001@815%2.1€28.1. 1l</property=
<property name="CalledNr"=sip:0002@152.1€2.1.2</property=
‘ 2000k H5:34: 22 413.8148 <property name="Direction">2</property>
o </properties>
<operationsz
<operation name="FreguencyID" time="2024-04-02_ 10:04:32_830+0000"=15¢€.000</operation>
200 0K <operation name="RadiokccessMode™ time="2024-04-02_10:04:32_830+0000">=3</operation>
L 15:34:32.96.2766 <operation name="DPTT" time="2024-04-02_10:04:32_88040000">3</cperation>
GET PARAMETER <operation name="R2Z5" time="2024-04-02_10:04:32_8504+0000">Tx=13344</0operation>
= b15:35:28.110.98?8 <operation name="R25" time="2024-04-02_10:04:22_28040000">Rx=123220</operation>
2000K <operation name="R2Z5-TLV" time="2024-04-02_10:04:32_8504+0000">Tx=1_1.101010</operation>
‘ 15:35:27 154 9487 <operation name="R25-TLV" time="2024-04-02_10:04:32.23804+0000">Rx=2_1_05RE</operation>
</operations>
GET_PARAMETER ’15.35.21 171.2779 <fcall-record-data>
2000k
‘ 15:36:21.220.6510
GET_PARAMETER
= ’15:3?:15.232.2084
200 0K,
‘ 15:37:15.279.3131
GET_PARAMETER
= b15:38:09.290.4825
200 0K,
‘ 15:38:09,333.9365
£ >
Scripts >\Ile¢sage Seq.len::e,( Evert Corfig >\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=0 Down=0 |ﬂ
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MAPS™ ED-137 Recorder Emulator Highlights

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

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

CWp

« Supports all three transport types —

embedded binary data, independent

TCP and independent UDP
* Audio codecs - G711 A-law, G711 U-

law and G729 Recorder
e Supports both IPv4 and IPv6. =
« Validated against VOTER 4.1.33.4 — i

el GL

OGL Y
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MAPS™ ED-137 Recorder Use Cases

CASE 1: Simulate AG call recording towards Recorder

MAPS ED-137
Recorder
(Cwp)

MAPS ED-137
Recorder
(GRS)

Recorder
Interface

Recorder
()

—
—

\E//

Recorder (Device Under Test)

oaL
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CASE 2: Simulate GG call recording towards Recorder

MAPS ED-137
Recorder
(Cwp)

MAPS ED-137
Recorder
(Cwp)

Recorder
Interface

Recorder
()

—
p—

\g\*//

Recorder (Device Under Test)

18



MAPS™ ED-137 Recorder Use Cases

CASE 3: Testing Recorder interface of CWP/VCS

cwp Recorder

Interface VCS

MAPS ED-137
Recorder

(Recorder)

oaL
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CASE 4. Testing Recorder interface of GRS

Ground Radio Station
///

18
L -

Recorder
Interface

MAPS ED-137
Recorder

(Recorder)
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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

oaL
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Qﬁgonﬁgurations Emulator Reports Editor Debug Tools Windows Help

Qg & o o |% )
| # | Profiles [EditF2) Value
101
P CE i Type AJG Call
- IP Address Type IPV4
H#l Apply DiffServ Code Point
H=l RTSP Session Parameters
- RTSP IP Address 192.168.1.28
- RTSP Port 554
- RTSP URL 192,168.1.112:554/iprecorder
- Recorder IP Address 182.168.1.112
- RecorderPort 334
- WGET Version recorder.02
- OPTIOMS Expiry Time in msec 30000
- Subnet Mask 255.255.255.0
- RTP IP Address 192.168.1.28
H#l Client Port
- RTP Transport Type Interleaved
|- Packetization time in msec 20

H=J Call Record Data Properties
- Calling Number
H=) Users
L= users1
|: Called Number
Frequency ID
I~ Pricrity
- PTT Type
I~ Telephone Call Type
- Client Type
- Disconnect Cause
- Disconnect Source
|- Disconnect Reason

—  Direction

H#l Call Record Data Opeartion
- Call Cancel or Reject

- Caller Rejected Call

L RTSP Session Keep Alive

- Codec Options

- Traffic Type

- Traffic Profile Name

¢ > L User Defined Traffic Action
U+l Custom Profile Settings

Ingert Delete Clear

H=l Codec Options and Traffic Configuration

@ |nitialisation Errors

sip:0001@192.168.1.1
1

sip:0002@192.168.1.2
156.000

3 - Normal

3 - Priority PTT

DA/IDA call

Controller Working Position
16

1- endpoint

Mormal Call Clearing

2 - outgoing

Disable
Disable
Enable

PCMU

User Defined Traffic
Profiled001

File

@ Error Events

ED137CalType
Select Option

fG call |

Properties

@ 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

oaL
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|§, Configurations  Ernulator  Reports  Editor  Debug Tools  Windows  Help

QEL»3 BN v o< % @

- 8 %

HR .

| Srio | Script Mame | Prafile | Script E recution | Skatus | Ewents | Ewents Prafils ‘[ Result | Total [berations | Completed lterations \ |
IIControl gls Cw/PO001 Stop | Call Connected Kep PTT | 358
2 RTSPOptionsControl.gls CwPO002 Start | Nane | Unknown 3 0
N b~ ~ 4 ]
Add Delete | Insert | ReFresh| | Skart Al | Stop Nop\.ﬁ.ll 'V| &bort |P.b0rt F'.Ill Yating Simuléallw_eous Start SadBlch ‘ ‘ | ‘
Save | Column ‘width  — f———— [ Show Latest
MAPS ouT Script Flow Config x figd |
SET_PARAMMETER rtsp:/fLl0Z.168.127218: 504 fiprecorder/ RTSPSL.0
ANNOUNEE Poii1:51:25, 315 558 | [ Flow Order Coey: 3
i T WMEE7-Version: recorder.
w 200 0K 115195 205 9941 Session: GL-MAPE 10 _»0990173-8691-7080
11:51:25.365.
. 3 . Content-Type: ap cation/x-crd+xml
Time Conf I
SETUP S R Content-Lengths” 776
b11:51:25.355.‘|?ﬂﬂ ' On Complete
=call- ord-data connref="GL-MAPE & 20930161-8174-182E5Z@19Z_ 168 1Z_ Z08"=
‘ 2000k 11:51:25.420.1520 " Duration |0 msec <propertiess -
“property name="Direction"=Z</propertys
SET_PARAMETER >11:51:25_423_5?12 Total lteration ’—3 A “property name="Priority">3< /propertys
000K “property name="CallingNr"ssip:0001@l3Z_ 165.1.1</propercys
11-51-25.497.920 “property name="CalledNr">zip: 000131592168 1. Z</property>
‘ Iﬂl M “property hame="ClientId">sip:0001@192._1653. 1. l</propertys

<

“property names="

“property hame="

“property hame="
</properties>
Zoperations-

=joperations=
=icall-record-datas

ClientType"~CWE= /propertys
CormectTime">Z024-03-13_06:Z21:25_ 7634+0000=/propertys
SetupTime"*2024-03-13_06:21:25_ 763+0000</property>

“operation name="FrequencyID" time="Z024-03-13_06:21:25 763+0000">156_ 000</aps
“operation name="RadiclccessMode" time="Z20Z24-03-13_0&:2Z1:Z5.763+0000"=3</oper:

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

@ Initiglisation Errors

@ 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 & 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 VoIP 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 Plugtests in September 2024 (France)

22
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PacketScan™ and NetSurveyorWeb™

 PacketScan™ is a
capturing probe
deployed on the Air

Traffic Network
PacketScan™

« Results are sent to
NetSurveyorWeb™ Controller Working
database for Position (CWP)

centralized analysis.

Controller Working
Position (CWP)

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

* Infinite and non-
intrusive monitoring
of IP traffic

NetSurveyorWeb™

oaL
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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)

oaL
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PacketScan™: Protocol Analysis Software

% PacketScan 64-bit
File Wiew Capture Statistics Database Call Detail Becords  Configure  Help

|| 0| S| A[tn|E(@] =( @] BOHMI| F |6 F[ ] C[-0] bl ] [0 Cal'n

Stopped. Mouse RClick + CTRL button down for search/filter, ChPrograrm Files\GL Comrnunications Inc\PacketScan-22.12.7. [ldle. 102 frares

Missed Frames: 0

Device Frame# ‘ TIME [Felative] Length [Eytes] Error Length/Protocal Type Packet Type Source |P Address ‘ Destination |P Address Source Port Destination Port SIP Methad A
MAC MaC IPwd IPwd ucpP uoP SIP
./ a a 00:00:00.000000000 1031 Intermet [P[IP+4] SIP 192.168.12.208 192.168.12.218 5060 5060 INVITE
Nl 1 00:00:00.022167000 407 Intermet [P[IP+4] SIP 192.168.12.218 192.168.12.208 5060 5060 100 Trying
./ a 2 00:00:00.132643000 976 Intermet [P[IP+4] SIP 192.168.12.218 192.168.12.208 5060 5060 200 0k
./ a 3 00:00:00.154745000 473 Intemet [P[IP+4] SIP 192.168.12.208 192.168.12.218 5060 5060 ACK
W0 | 4] ooooooie4osoon0 | ex[  [intemetIF(Pv4) RTP 92.168.12.218 2,208 lgopo [ |
0 5 00:00:00.183807000 E2 Intemet [P[IP4] RTP 192.168.12.208 192.168.12.218 E000 1022 v
< >
=====s======= JPy4 Layer ==s==s===s==s=== = ~
000E Version = 0100.... (4}
000E 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 TIdentification = 39415 (=99F7)
0014 Reserved Bit =0....... Hot Set
0014 Don't fragment = 0. .. Hot Set
0014 More fragmnents = 0. .. Hot Set
0014 Fragment Offset =0 {...00000 00000000}
0016 Time To Liwve = 128 (=80)
0017 Protocol = 00010001 UDE
0018 Header Check Sum = =05CH
0014 Source IF Address = 192 .168.12.218 {=COAS0CDA)
001E Destination IFP Address = 192 .168.12.208 {=COAS0CDO)
============ [P Laysr ===s==s======= =
0022 Source Port = 1028 (=0404)
0024 Destination Port = 000 (=x1770)
0026 Length (Header + Data) = 28 (=001C)
PR Y= = [ h
============ RTP Laysr ===s==s======= =
0024 Version =10...... (2
0024 Padding = o..... (0}
0024 Extension header = 1.... Present
0024 CERC count = oooo oy
002E Marker bit =0....... Hot =set
002E Payload tvpe = .1111011 {123) R25 Keep Alive
§002C Sequence Humber = 26218 (=bbbA)
002E TimeStamp = 3796309020 (=E247141C)
0032 S5RC identifier = 1193938945 (=47241001)
0036 Type :EUROCAE ED137 1B = 359 (=0167)
0038 Length = 1 {=0001)
0034 PTT-type = 0o0o.. ... PTT OFF
0034 Sguelch = a OFF
0034 PTT-id =2 aooo 10.... .. i
003E PTT Hute = .0 OFF
003E FTT Summation = ...0.... OFF
003 SCT = ....0... Ho Simultanscus Transmissions
003B REeserwved = ... oo, (o0}
003E X = . 0 Ho Extended Information Present
onac Padding = =0000 v
< >
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PacketScan™ Software — Call Summary

¢ ED'138 StatIStICS oA Packet Data Analyzer - Surmary Yiew - O >
(M OS/R_FaCtor’ /E:; Wiew  Call Surnrmary  Protocol Configurations  GUI Configurations  Help
P RS e 3 = & SIP ~|[Show all calls - Call Count: 5
Packet Loss, Delay | <l
. Call Surmary ] SIP Registration Summary | Alert Summary | )
and Jltte r) Call # SSAC Payload | Packet | Conwversationg Listening Latest Owerdll Packets Mizzing Packets/%) | Duplicate | Out OF Ayverage | Awverage | Awerage | Average | Cumulativ] MasdMin | Max/Min | Mas/Min | Mas/Min | Average |

MO5/R-Factor MOS_Dishribution Voicel

-

Packets...| Sequence| Gap(ms) | Delay Jitker Inker Packet | Gap Delay Jitker RTDela..| RTDela...

Received| MOS/R-Fac Dizcard

. . e L 2 al J zall D

e  Provides graph|ca| Sl 11907 PCMA. 3810 231/47 231747 0/0/116  Poor  9/016  1960/3402 0/000 0/000 3031 038 0 320 1 0 BI4E7. d74 .. a00d_ 2989 1127 O
. . g_@'l 11937.. PCMaA.. 1978 4.20/93 4.20./93 Fso00 Good o/000 0/000 /000 0s000 2000 005 1.04 4 1730 048 . 20420 40680 02001 0784 [

an a_|ys| s of calls like ICaIH000002 CallerCW/POT Calles:GRS T Calld GLMAPS-17-32447696-10380-1 458421 92.168.12.208 Call StartT ime: 2024-03-13 12:15:43.024 Call Duratior: 0:01:58.885
&2 11930.. PCMaA..  B03 420793 420,93 aso/40 a/000 0/000 os000 0/000 000 0.0o0 0.00 1 0 ooos.. o/s0 ooos.. 4187 ... 1.078 [
Ca” Ladder g_@Z 11902.. PCMA.. 1977 420793 4207493 H/0/0 Good gs000 0000 o/000 07000 2000 0.os 093 i} i 3839 19747 394/ 0327 02 [

. Cal#000003 Caller Cw/PIN Calles GRS Call d GLAMAPS 1 7-324481 44-103087-1097263192.168.12.208 Call Start Time: 2024-03-13 121543 468 Call Duration: 0001:52 452
Dlag rams, MOS and %3 11945 PCMA..  BO1 420793 4207493 as0/0 gs000 0000 /000 0/000 000 0.00 0.00 1 i pood.. 0s0 poos.. 2319.. 084 [
420793 H/0/0 Good 07000 L0000 o/000 07000 2000 0.os 093 i} i 3[39. 19447 396/ 0251 0209 [

@3 11908.. PCMa.. 1577
J |tter Vanatlon g raphs EFCAIH000004 Caller: CwPO1 Calles: GRS Y Call d: GLAWAPSH 7-32445105-10394-526061 32,1681 2.208 Call StartTime: 2004-03-13 12:15:44. 4232l Duratior: 00:01:57.432
S 4 11914 PCMa.. 2427 212743 212/ 43 oso/7a Poor O/000) 1434 /3816 0/000 o/000 3235 0.4 355 1 0 142594 9/40 G038/ 0433 0439 [

4 11922, PCMa.. 15877 420/ 93 4.20 / 33 wsoi0 Good O/s000§ 0/0.00 0/000 o/000 2000 0.04 0.33 2 1384 3833, 18747 384/ 027z 0% [
Calf000005 Caller: CwPO1 Calles GRS Call d GLAAPS 7-32443575-10401 -1 84001 32.168.12.203 Call Start Time: 2004-03-13 12:15:44.308Call Duration: 00:01:57.011
[ ]
Record and PlaybaCk %5 11936, PCMa.. 2813 217744 217/ 44 ns0/79 Poor 0/000) 1453 /3679 0/000 o/000 3164 0.34 kR 1 0 142685 1270 621/ BE13.. 1.470 [

H ﬁQE 11953.. PCMA.. 1977 420733 420 /93 Nn/0/0 Good o/000Q 07000 og/000 07000 2000 0.0s 043 2 1362 3839, 18/aF7 3588/ 0220 0204 [
audio on the call
< >

L] Detects Column'width F————— [~ absolute Timing [~ Show Latest

inband/outband D|g|tS Time Framett 132168.12.208 13216812218 . Find | I Complete Stack

= B8IF Layer ==== ~
INVITE
00.00.000 0 5080 ROED INVITE sip:GRSLE192.165.12. 218 SIP/Z.0
and Tones A — » Via: SIP/2_0/UDP 192.168.12.208:5060,;branch==5hG4bE-19-32446300-10374-9692
d ying Max-Forwards: 70
. . 00.00.0m8 ! 5080 < 50D Allow: INVITE,EYE,CANCEL,ACK,INFO,OPTIONS, SUBSCRIEE, NOTIFY, REFER, REGISTER

° SIP/2.0 200 OF From: CWPOLl «sip:CWPOL@192.168.12 208 ;tag=FromTag-l6-32446300-10371-9692

Trlggers and ACtIOI’lS 00.00.140 2 5050 < 5080 To: GREL <sip:GRE1ALSZ.168.12.218=

H ACK Contact: CWPOL <sip:CWPOLEL9Z.168.12_ 208+
feature can fl|tel’ on 00.00.151 3 5080 ’ 5060 Call-ID: GL-MAPS-18-32446300-10373-9692R192.168. 12, 208
“C ” Normal PTT ON Coeq: 1 INVITE
alls of Interest 00.05.185 185 £000 S 1050 Recv-Info:
M FTT OM WEE7?-Version: radio.0Z2
00.05.185 196 £000 o Sl 1050 ;z;?rity: n;;mal
- ect: radio
b LOgS Ca” Detalled Squelch ON Sup]j:uort.ed: l00rel
d f.l QU2 el Bty ‘ L0 Content-Type: application/sdp
Recor S to CSV Iles 0041 067 10368 B000 ‘ Squelch OFF 1080 Content-Length: 410
v v=0 o

Call: Rate RTF Fackets Graph Average Jitter Distibubion E-Model T.38 Analyziz Call Flow £ Call Surnmary 7

OGL .
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Good Call and Bad Call

s Packet Dats Analyzer - Summary View

Ede Yiew Call Summary Protocol Configunations GUI Configurations  Help
2 0 MW G » = = m [sw =l
Col Summsry | Rogenaton Summary |_Conversational - Miscing
Can SSRC Payoad i o Pack) issi
Conversational [z |7 Missing
MOS/R-Factor Packets[%]
31 072 £) 0/ E=l] 4% 42 081/ YN8 1108
"1 24488 POMAZSO0D M6 420793  420/%) Olﬂm_mm_ﬂ.Lr =31 575 087/ 0164 0164
000002 Caler CO01@132 168 . hlld GL-MAPS 3 . 1
}2 B9 POMAS000 % 0/4 h 00 a 2018 200/-. 1SS8.. V7. 125
2 2805 POMA/BO00 / ) 0/4 / ) 00 %5 %46 6/6 100/ 07 027
chm‘nm Calec 0OT@192 163 4'20 93 pitd GLMAPS_J) O O'OO 152 Cal StantT e 20180 3
33 F00 POMASOND  Eeor TITTOY czand - 23 T o 00 40771658 000 3H0m 0 0 10007 180/-. T8% 1324 1053
< 3085 . POWABOD 267 420/%3 420/ 0/000 07000 0/000 0/000 000 000 000 k1) 2 oo/ 0/0 000/ 0000 0000
<
Fnd |
TeeStamp  Frame Number 1R8I R181.20
INVITE s4p:00019192.168.1.231 $19/2.0
Via: SIP/2.0/UDP 192.160.1.52:5060;branchesShCAbK_4_270759591-12062-2504
SIP720100 Trpng Max-Forvards: 70
0000007 1 SO0 < SE Allow: INVITE,BYX,CANCEL,ACK,INFO,O0PTIONS,SUBSCRIBE,NOTIFY,REFED, SXCISTED
S1P/2 0 200 OK Prom: 0001 <sip:00019192.168.1.52>;vagFronTag_L_270759591-13059-8584
o017 2 S080 <4 5060 To: 0001 <sip:00019192.168.1.231>
A Call-ID: CL-MAPS_3_270759591-13061-85849192.160.1.62
moo12¢ 3 S0e0 080 CSeq: 1 INVITR
Expires: 180
000125 4 £000 Keep Alve 1062 Priority: normal
Alve Subject: radio
Keep VCE7-Version: radio.Ol
000127 s 6000 < 02 Comtact: 0001 <sip:00019192.169.1.52>
c ~Type: 1 on/
e . . Y = et e
0041122 18%0 5000 P e 1062 e
©=0001 33852938 33852938 IN IP4 192.168.1.52
0122623 27 6000 <4 Sgusich ON 1062 s=SIP Call
- c=IN IP4 192.168.1.52
©=0 0
N2 e 000 < we meaudioc 6000 RTP/AVP 8 O 18 101 123
0252068 oS 5050 ‘ BYE S50 arrtpmap: 8 PCMA/S000
asrtpaap: 0 PCMU/E000
AR R SIP/20 200 0K - i v >

———

<
Active Calls Gragh ), RTP Packets Gragh ), Average Jeter Disbibuon ) EModel ), 132 Anslyss ), Call Graph [ Call Sunmary /




* Web-based network
surveillance system for [
air traffic monitoring

Ground to Ground Calls

. . Good Quality Calls
«  Works with multiple Pour Quaity Cals
PacketScan™ Probesto | i

non-intrusively e
monitor remote =
locations

ED137 Reports

* 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-mail
notifications

oGL
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GL NetSurveyorWeb

NetSurveyorWeb™

Refresh BN vore (sIP & RTR) v cor v

System Status at

'I' Reports S’ Alarms 2024-03-13 12:23:58

Quick CDR Y Air to Ground Calls

Date :2024-03-13] ][ 2024-03-13] =5 Time: 0n:00:00 <[ 23:50:50 %)
Today ‘Yesterday Last7 Days Last30Days all

) & refresh g actions > Guery Execution Time : 0.39055 Ssconds Sort Order : STARTTIME DESC
@ vtz | ST 44444P > DDPP
Eu:Trafficsumid
Slho  Trafficsumid  Call Starttirne Calling Number Called Number Call Success Duration PTT Count Squelch Count PTTS Count PTTM Count Pilot-Pilot SCT Count Controller-Pilot SCT Count Call Endtime  Failure Cause
| # | call Flow 3 223362 2024-03-13 06:47:53.424 | 0011 0011 1 00:00:11.139 |1 3 0 a 1 o a
O = | call Flow 4 223361 2024-03-13 06:47:45.737 | 0005 0005 1 00:00:18.844 | 1 z 0 1] o 2 0
C# 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(M
1263395535 PCMU/B000 321 0/0 0/0 0/0 040 4.2/93 4.2/93 o 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/0 0/0 1] 0.00/21.69/20.00 0.00/0.71/.47 0.000/
| % | call Flow 5 223360 2024-03-13 06:47:45.465 | 0019 aoig o 00;00;00.000 | O ) o o o o Metwork Failure
| % | call Flow ] 223359 2024-03-13 06:47:45.449 | 0003 o3 1 00:00:19.122 | 1 2 0 i} o & 0
0| # | call Flow 7 223358 2024-03-13 06:47:44.946 | 0020 00zo 1] 00:00;00.000 |0 a 0 a o o Metwork Failure
O # | call Flow 2 223357 2024-03-13 06:47:42.156 | 0018 0018 o 00:00:00.000 |0 a [1} a o o a
O # | call Flow 9 223356 2024-03-13 06:47:34 458 | 0012 001z 1 00:00:30.101 | 2 4 [1} a o 4 a
O # | call Flow 10 223355 2024-03-13 06:47:32.044 | 0020 0020 1] 00:00:00.000 |0 0 0 a 1] 1] a
| # | call Flow i1 223354 2024-03-13 06:47:31.576 | 0019 0019 o 00:00:00.000 |0 0 0 ] o o 0
O % | call Flow iz 223353 2024-03-13 06:47:31.394 | 0018 0018 o 00:00:00.000 |0 0 0 1] 0 0 0
[J| % | call Flow 13 223352 2024-03-13 06:47:28.096 | 0004 0004 1 00:00:36.481 | 2 3 0 o ] 3 0
O|= [ call Flow 14 223351 2024-03-13 06:47:20.312 | 0014 0014 1 00:00:44.260 | 0 3 0 a o o 0
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/8v) RTD(l
1263165441 PCMA/8000 224 0/0 0/0 0/0 0/0 4.2/93 4.2/93 o 0.00/0.00/0.00 0.00/0,00/0 0.802/
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 | 1} o a o o 1}
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NetSurveyorWeb™ — Call Detail View

WOIP (SIP & RTP)

Protocol

GL NetSurveyorWeb

Quick CDR % Air to Ground Calls

o 1

Ground to Ground Calls

Good Quality Calls TRAFFICSUMID : 222361
Poor Quality Calls
Fair Quality Calls
Failed Calls Call Graph Wisw

All Calls

ﬁﬂExport as PDF ﬁ Export as HTML

Response Tirme @ 0,00000 Seconds

o a o DComplebe StackDDownload Decode

CDR
:

192.168.15.5 192.168.15.25
siP siP
ED137 Reports @ @ m=s=sss=ss=s SIP Layer sssssssss=ss =
: INYITE sip:@@@S@L92.168.15.25 SIP/2.0
RT3 LAS . INVITE N Yia: SIP/2.0/UDP 159%.168.15.5:5060; branch=z5hGAbK -6598-4705926236 - 162507 -51408
] 4llow: INWITE,BYE,CANCEL,ACK, INFO,OFTIONS, SUBSCRIBE, NOTIFY, REFER, REGISTER
2024-03-13 06:47:45744 5060 [l 100 Trving 5060 From: @RS <sip:PORSEL92.168.15.5>;tag=FronTag-6587 -479926236-162504 31408
To: @085 <sip:@EES@LIZ.168. 15,255
5 200 OK Contact: Q@25 <sip:@@@S@l02.168,15.5>
2024-03-13 06:47:45.858 5060 [l 5080 Call-ID: GL-MAPS-6580-470026236-162806-51408@192. 168.15.5
Cseq: 1 INVITE
2024-03-13 06:47:45.870 5060 s P 5080 Recu-Info: .
HEe7-Version: radio,@2
SUBSCRIBE ~ Friority: normal
Event Summary View Quick Search: ol | [ Aeoty [ clear |

Frame Length Source IP

Ex.Valuel,Value2

Event Type PTTType PTTIid 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 17:14:41.762 Squelch ON o Q o o 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

Communications
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Aiir to Ground Calls
Ground to Ground Calls
Good Quality Calls
Poor Quality Calls

Fair Quality Calls

Failed Calls

All Galls

ED137 Reporls

NetSurveyorWeb™

Refresh

Reports and Graphs

Call Success Ratio (Basic KPIs ':_ ﬁ Failure Cause [Basic KPIs
/ CYes,
©® O@ O O ©m O@ Ol O
0,000 - 26,000
55,000 - 24,000
50.000 - T
45,000 20,000
40,000 18,000
] 16,000
= 35000 =
L] E o E
o 30,000 - SN
25,000 - 10.000
20,000 - £.000 -
15.000 6,000 —
10,000 - 4,000
5,000 - 2,000 s
[ 0 : - . = = : ——
o =~ & 9 =
& & b £ & & 5 = o el
§ & & & F § § & 4 ¢ i @
Time (MM-dd) Time (MM-dd)
Answered Calls B 111 776 (67.7%) Failed Calls Il 5= 336 (32.3%) Unknown Mumber Bl 0 (056 Ho Answer Bl O (056
Busy I O (0% ServerError Il 17 303 (32.44%)
GlobalError B 17 286 (22.41%) Cther duuErrors Il 18 509 (34.7%)
OtherError Bl 239 (0.45%)
Listening MO5 (Basic KPIs Average Packet Loss %% (Basic KPIs
©® O Ol O
35,000 - 35,000 -
30,000 - 30,000 -
25,000 - 25,000 -
= 20,000 - = 20,000 -
= N il
o o
15.000 15,000
10,000 - 10,000
5,000 - . 5,000 -
ol ] r
a -~ =
& P & & &£ 2 =
3 :3’ s . »-s 3 8 55 o & & & & 3
Time {MM-dd] Time (MM-dd)
Desirable LMol 109 297 (92.219%) Acceptable LMozl 1 654 (1.489%) (<179 B 111 755 (99.97%) [1-2)9: 0 12 (D.019%)
Reach Connection LMol 135 (0.1295) Mot Recomendad LMos [l 95 (0.02%) (2-S)o: Il S (0% [5-107%: Ml 4 (0%
(=100% B0 14 (0.019%)
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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

L VCS
eg Controller 2

— | ey

== VolP Gateway

VolP Backbone
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Critical Time Delay Measurements (ED-138) - Overview

Legacy VCS
Controller 1 , VolP VCS
® ®
\ \4 \4 \Z \ 4 \4
to tq to ts ta ty

oGL

Communications

Controller 2
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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
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Critical Time Delay Measurements - Overview

Legacy VCS
Controller 1 Jacy VoIP VCS Controller 2

m Audio Analyzer m Packet Analyzer ﬁ Packet Analyzer

\ 4
tg t1 to ts t ty
m Event Data Logger

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

Controller Working
Position (CWP)

B

IP
; _
anjway
= ,//‘ VoIP Gateway
. . PTT .
Transmit Audio ——> ———> Record Audio
i |
| ReferenceFile = _ »| VoiceQuality | _ Degraded File _ _ |
Testing
PESQ/POLQA
Scores

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

MAPS™ Administrator
« Client application that controls all the components of TM ATM suite and runs the tests to perform
measurements

« Calculate the time difference between posted events from the Discrete Signal Logger and Packet
Analyzer and reports precise measured delay at different points in the network

Packet Analyzer

»  Filter packets of interest on multiple ports with 120 byte depth filters. Define what byte(s) of interest to
be filtered at hardware-level

......

" | s, ” .
—-JJU_ i _(f- 'd'de’s swws

' « Capable of routing filtered packet with GPS time stamp or generate TTL triggers (1 Microsecond
Packet Analyzer + MAPS™ pulse) for each filter passed

ED137 Radio MAPS™ ED-137 Radio
Simulates CWP and GRS to emulate hundreds of Air-to-Ground calls

« Key PTT/Squelch, send and record audio
Audio Analyzer

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 VolP gateway interfaces
Discrete Signal Logger

« The Discrete Signal Logger monitors the TTL output from the Audio Analyzer and generates a
Discrete Signal Logger corresponding IP packet indicating a certain event has occurred. The packets generated by the
_ O G L Discrete Signal Logger are named as discrete events and posted to the Event Data Logger

Communications 3 7
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ATM Solution for Portable Field Testing

Packet Analyzer
+
MAPS™ ED-137 GRS IP
\’

Packet Analyzer ATC Tower g VolP
+ ! - e

MAPS™ ED-137 CWP

e, O
IRIIININ———— A

)
ELLLE LY

3 Discrete Signal Logger
\l, gnal Logg
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Thank you
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