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Overview

Recent advances in Air Traffic Management (ATM) over IP network has opened up both opportunities for providing better services, and
challenges to ensure reliability, and performance. Among many other solutions for testing Air Traffic Control network, GL offers
Message Automation & Protocol Simulation (MAPS™) ED137 Radio which can emulate both Air-to-Ground calls and Ground-to-Ground
calls as per EUROCAE (European Organization for Civil Aviation Equipment) standards.

GL’s MAPS™ ED137 Radio emulates the functions of Controller Working Position (CWP) and Ground Radio Station (GRS) or Radio Media
Gateway (RMG) entities and generates bulk calls (load testing) on the network.

MAPS™ ED137 Radio emulates Air-Ground calls supporting both ED137B Volume 1 Radio and ED137C Volume 1 Radio versions. The
software not only provides complete control over call scenarios to be tested, but also the ability to customize the network parameters
for signaling and VolP traffic. It has the capability of generating more than 500 simultaneous calls on a core i7 system.

MAPS™ ED137 Radio can be used to set up voice sessions over a network, then send and record test voice signals for assessing voice
quality and performance. It can support important features such as transmission and detection of various RTP audio traffic such as, real
time audio, voice file, digits, single tone, and dual tones, (with additional licenses) required to maintain reliable communication over air
traffic network.

GL tools for signaling emulation and voice quality testing offer an end-to-end test solution for testing connections from the radio
interfaces to the CWP. GL's ATM solution also includes MAPS™ ED137 Recorder and MAPS™ ED137 Telephone emulators.

For more details, refer to MAPS™ ED137 Radio Emulator webpage.
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Main Features

ED137 Signaling Emulation

Fully integrated, complete test environment for ATM
Supports testing CWP, Voice Communication Systems (VCS), GRS (or RMG), and VRS elements
Supports both ED137B Volume 1 Radio and ED137C Volume 1 Radio versions of Air-Ground call simulation
Support for Multiple Radio emulation (up to 200 Radios) within single instance of the software
Supports hundreds of simultaneous calls and complete automation of bulk call generation with traffic
IP Address Spoofing to automatically generate virtual IP address for a NIC
Linked Session Management to group and identify all calls belonging to particular Radio
Supports transport over IPv4, IPv6, UDP and TCP
Depicts easy to understand call flow graphs of SIP message exchanges and message contents (SIP headers and SDP attributes)
Supports multiple profiles (Users/End points) from single node and allows to define DSCP (Differentiated Service Code Point) values
for signaling and voice traffic
Supports Separated GRS (Tx and Rx) and Combined GRS scenarios
Supports PTT Summation and Coupling PTT Summation modes
ED137B Volume 1 Radio
—  Support for user-events that can be applied dynamically on an established call (Re-Invite, PTT Priority, Signal Quality Information
(sQl), CLIMAX Time Delay, Receive Traffic, Delay Compensation messages (RMM and MAM), Radio Remote Control, Impair-
ments, Play to Speaker, RTP Audio/R2S-Keepalives)
—  Supports emulation of Dynamic Delay Compensation messages - Request for Measurement Message (RMM) and Measurement
Answer Message (MAM)
— Supports sending simultaneous squelch on selected multiple Radios
—  Sample script provided to perform automated periodic Push-To-Talk (PTT) and Squelch (SQU) operations on Air-to-Ground (A-G)
calls.
— Option to define multiple traffic profiles for simultaneous simulation of various traffic actions
— Supports sending audio using microphone and playing audio to speaker on multiple sessions
ED137C Volume 1 Radio
— CWP and GRS nodes support Radio Receiver Multicast operation
—  Supports selective calling with SELCAL tone transmission and emulates non-VolIP source PTT keying
— WG67 KEY-IN event package includes Frequency ID (FID) parameter to inform the User Agent about the new FID
— No disconnect of active sessions when GRS frequency id changes

— Includes PTT type - Test PTT and all SIP requests and responses will have WG67-Version header updated to 'radio.02'

Traffic Emulation

Send and receive live speech, pre-recorded speech files, digits and tones

Set impairments (Packet Loss, Packet Effects and Latency) in relevant profile in real time

Provides aggregated voice quality statistics such as MOS/R-Factor, packet loss, duplicate and out of sequence packets
Supports user-defined and automated traffic actions on the call

Supports all standard codecs, including G.711 (u-Law and A-Law) and G.729

Applications

On field testing and troubleshooting by technicians

In-the-field installation, system configuration and commissioning

Functionality testing of nodes in next generation VolP ATM

Load testing and background traffic generation

QoS monitoring - analyze calls for voice quality (MOS), packet loss, jitter, latency, etc.
Centralized monitoring of Air Traffic

Real-time and/or historical data analysis

© GL Communications Inc.
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MAPS™ ED137 Radio Use Cases

Scenario 1: MAPS™ acting as CWP and testing GRS
MAPS™ ED137 acting as CWP generates Radio calls to GRS.

oy
=8

MAPS CWP GRS (DUT)

Scenario 2: MAPS™ acting as GRS and testing CWP
MAPS™ ED137 can be configured to act as GRS to receive Radio calls from CWP or VCS.

MAPS™

CWP (DUT) MAPS GRS
Call Generation and Reception

In call generation, MAPS™ is configured for the out going messages, while in call receive mode, it is configured to respond to incoming
messages.

The message flow between the configured entities are displayed in sequence. The message decodes for any particular selected
message in the flow is also displayed. Once call is established between the two terminals ‘KeepAlive’ messages are exchanged between
the terminals.

Many other Events can be applied at CWP/GRS over the established call such as User-defined Signal Quality Information (SQl), Play
back the call on Speaker, Start/Stop sending RTP Audio/R2S-Keepalives, and Start/Stop Impairments.

Color coding feature included in the configuration is used to sort and group all received calls related to individual radios as shown in
the image below.

7 Configurations Emulator Reports Editor Debug Tools Windows Help EE

[ ELTER] F AT ERN)

SrNo Script Name: Profile Call Info Script Execution Status Events Events Profile Results
1 SipCallContiol gls GRSO001 0001@1921681276,PTT4D =1 [NSEEM Sending R2S Keepdlive Start Squelch Pass
2 SipCallContiol.gls GRS0001 0002@192168.1278, PTTD =2 [NSEEM  Sending R2S Keepdlive Start Squelch Pass
3 SipCalControl gls GRS0001 0003@1921681278,PTTID =3  [MMNSEENMN  Sending R2S Keepdlive Start Squelch Pass
4 SipCallContiol.gls GRS0002 0004@192.168.1276,PTTD =1  [NNSEEM  Sending R2S Keepdlive Start Squelch Pass
5 SipCalContiolgls GRS0002 0005@192.168.1278,PTTID =2 [NSEEMMN| Sending R2S Keepdlive Start Squelch Pass
3 SipCalControl gls GRS0002 0006@192.1681276,PTT4D =3 [NSTEEMN  Sending R2S Keepdlive Start Squelch Pass
7 SipCallControl gls GRS0003 0007@192168.1276,PTT4D =1  [NSTERMN  Sending R2S Keepdlive Start Squelch Pass
3 SipCallControl.gls GRS0003 0008@192.168.12.78, PTT-D. SR Sending R2S Keeplive Start Squelch Pass
SipCallContiolgls GRS0003 0009@192.1681278, PTTAD =3 |0 GO0 Sending R2S Keepdlive Start Squelch [ [ Pas |
Stop. Stop All Abort || Abort All | [¥]show Records []Select Active Call [JAutoTrash | Trash %f Apply SQI || SCTON || PTTSON || Impair Sog‘k:r StopR2S
Save ColumnWidth ——{}———[¥] Show Latest
out MAPS I Find
INVITE sip:0001@192.168.12.141 SIP/2.0 ~
Via: SIP/2.0/UDP 192.168.12.78:5060;branch=z9hG4bK_10_82787788-11085-1444
2 Max-Forwazrds: 70
CallType : Radio-TxRx 16:55,397000 |Allow: INVITE,BYE,CANCEL,ACK,INFO,OPTIONS, SUBSCRIBE, NOTIFY, REFER, REGISTER
> 8 From: 0009 <sip:0009@192.168.12.78>; tag=FromTag_7_82787788-11082-1444
100 Trying = To: 0001 <sip:0001€192.168.12.141>
16:16:55.338000 Call-ID: GL-MADS_S_82787788-11084-1444@192.168.12.78 =
CSeq: 1 INVITE
<4 210K :16:65.512000 Expires: 180
ACK Priority: normal
16:55.521000 Subject: radio it
G67-Version: radioc.0l
Keepalive 16:16:55.522000 Contact: 0003 <sip:0009@192.168.12.78>
. : Content-Type: application/sdp
Keepalive 16:55.526000 Content-Length: 334
=0
0=0009 33852938 33852938 IN IP4 192.163.12.78
s=SIP Call
c=IN IP4 192.168.12.78
t=0 0
< m > [l 2! 8 101 123 i
Scipts ), Message Sequence { Evert Corfig ), Scipt low /
@ _Initialisation Errors @ Error Events @ Captured Errors @ _Link Status Up=0 Down=0

Figure: Call Reception at Radio (MAPS™ ED137 Radio)
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CWP/GRS Radio Call Profiles

ED137B of EUROCAE standard option adds additional SDP Parameters and SIP headers while placing the calls which are required for
generating R2S Keep Alive packets. These parameters for each profile (CWP/GRS) simulating a Radio call can be easily configured in the
XML based configuration files. Similar to signaling, traffic configuration files allow users to customize the traffic parameters.

At MAPS™ CWP, PTT types such as Normal, Priority, Emergency, and Coupling PTT ON are supported activating transmission over the
air. The type of the call session can also be defined as Radio-Idle, Radio-Rxonly, Radio-TxRx or Radio, and Coupling types.

- O X
B Configurations Emulator Reports Editor Debug Toels Windows Help - & x
& 5 & ) L7
HE . 9
# | Profies (EditF2) Config Value » [ |¥ Enable
F— F 1P Address Type 1Pv4
F#l Apply DiffServ Code Point
3 CWPO003 F=) Call Parameters
~ Transport upp
| Contact Address 0001@192.168.12.73
| Address Of Record 0001@192.168.12.73
I ToAddress 0001@192.1628.12.74
|- Outbound Proxy or Registrar Ad..
| subnetMask 255.255.255.0
I=) sDP Parameters
RTP IP Address 192.168.12.73
E RTP Port 1024
Packetization time in msec 20
F=1 ED137 Options
PTT Type Norrmal PTT
PTT Mute OFF
=) SIP Headers
WGET Version radio.01
F Priority normal
Max Forwards 0
5] Mandatory SDP attributes [ [ e ([ |
- R2SKeep Alive Period 200 v Propertis|
Insert Delete Cear |
@ _Initialisation Errors @ Enor Events @ Captured Errors e L

Figure: CWP Radio Call Profiles

MAPS™ ED137 GRS node profile configuration allows to emulate multiple radios within a single instance. Each emulated radio with
similar capabilities can be configured with a set of parameters like Contact Address, Radio Type, Frequency-ID, Permitted User list. Key
parameter settings such as Radio Emulation Type is configured for the terminal to act as Transceiver/Transmitter/Receiver and the
Frequency ID of the GRS based on which the incoming calls are accepted/rejected.

IP spoofing feature allows multiple CWPs/Radios to emulate using unique IP address from a single system. Also, includes color coding
configuration which is used to sort and group all received calls related to individual radio.

Emars (Message Automation Protocol Simulation) GRS (SIP ED-137B Wolume 1 Radio Radiay - [Profile Editor - ED137_Radio.. - =
£F Corfigurations Emulator Reports  Editor DebugTonls Windows Help M EE
Qg & a s £ L2
HE . L7
H Profiles [Edit-F2) Config Value ~
1 t=l Apply DiffServ Code Point Contact
2 ,iGHSUUUZ I: DSCE for Signalling AF41 Enter Char
DSCP for Voice EF
3 ,iGHSUUUE& |2 Cal Parameters 0001@192.168.12.139
Transport upp =
Contact Address 0001@192.168.12.139
[~ Address Of Record 0001@192.168.12.139
 Outbound Proxy or Registrar Address
- Subnet Mask 255.255.255.0
=) SDP Parameters
RTP IP Address 192.168.12.138
Packetization time in msec 20
[=) ED127 Options
~ Radio Emulation Type Transceiver
H=) Frequency ID
L Frequency ID 125.000
F  Maximum Number of Sessions 4
 Maintenance Mode Disable
H=) Permitted User List 1
L Permitted User List 1 oopz
- Linked Session Management Disable
H=l Opticnal SDP attributes
Praperties
Insert Delate Clear F3 bss v
@ |Initialisation Errors @ Error EBvents @ Captured Errors @ Link Status

Figure: GRS Radio Call Profiles
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Simulation Scenarios
Multiple Radio Emulation

MAPS™ ED137 Radio is enhanced to support multiple radios (GRS) emulation within single MAPS™ instance, receiving Radio calls from
multiple CWP or VCS. It is possible to emulate multiple radios within single MAPS™ ED137 Radio instance using profile configuration.

ED137_Radio_GRS_Profiles is an XML configuration file that includes a set of multiple sub-profiles, which allows to configure multiple
radios of similar capabilities with unique set of parameters such as Contact address, radio type, FID, permitted user list for each profile.
Color coding feature is also included in the configuration which are used to sort and group all received calls related to individual radios.

MAPS ED137 Radio (CWP) MAPS ED137 Radio (GRS)
001@192.168.1.1 m — e Transceiver, FID: 125.000]
Radio —Idle :: GRS_001 { o * )
002@192.168.1.1 - Radio — TxRx by R
: Radio - R¥ only
003@192.168.1.1 ' e {Receiver, FID: 125.025)
coudt v GRS.002 0; 10 168.1.11
004@192.168.1.1 .. I SRS
I
005@192.168.1.1 —- !
1
I
006@192.168.1.1 —* i
1
I
007@192.168.1.1 m !
- 1
I
008@192.168.1.1 !
1
1
009@192.168.1.1 m |
_‘ ) .
010@192.168.1.1 m 1 | Grs_g1 | \Iransmitter FID: 125.050)
- = 010@192.168.1.20

Figure: CWP Radio Call Profiles

Linked Session Management

The Linked Session functionality provides to the GRS endpoint the opportunity to detect all SIP sessions which are coming from the
same user but from different equipment (i.e. different IP Address) to guarantee higher service availability.

GRS can identify the calls coming with same User part in From Address but with different IP/host address and with 'ls-pl' SDP
parameter included within the SIP headers. It will treat the linked sessions as one single logical session to radio.

The linked session functionality enables the GRS endpoint to support handling of redundant connections between VCS endpoint and
GRS endpoint for all types of connections.

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

192.168.1.1 GRS_001

Linked
. Sessions 001@192.168.2.10

——— Radio — g0
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Radio-ldle ) ——

@192.168.1.4

002@192.168.1.5
GRS_003

v
Non Linked Sessions gE01s2 18212

\ [ | |
| |
[ |
|
|
|
Vo
w
(=]
o
]
®
=
o
I
=
(=]
e
[
[
=

003@192.168.1.5

Figure: CWP Radio Call Profiles
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Emulation Scenarios

Emulation of Dynamic Delay Compensation Messages

Enhanced MAPS™ ED137B Radio adds Dynamic Delay Compensation as an additional feature in which specific RTP extension block used
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to introduce varying delay values at GRS in lab environment without actually making the real-time measurements.

Once the Air-to-Ground call is established, CWP can send Dynamic Delay Compensation messages such as RMM to GRS. GRS replies

with MAM. Message for each RMM received.

MAPS™ uses only relative time to calculate delay. After receiving the MAM message from GRS, delay is calculated and displayed in the

message sequence graph along with RMM and MAM messages, as shown in the below image.

% Configurations Emulator Reports Editor DebugTools Windows Help BEB

z 3 1 s e v € o0
30‘ ELZeas v@h ¥ Glale £ 2 9)‘
HR . Tl
SiNo  Sciipt Name Profie CallInfo Sciipt Execution Status Events EvenisPo..  Resut Totallerations  Completed Iterations
1 SipRegistiationControlgls  CWPOOOT Start None Unknown 1 0
SipCalControl gls C/P0001 0001@192.168.12133. PTT-D = 3 Key PTT [ Pas [ 1 [ 0o |

< "

Add || Delete || Insert | |Refresh | | Start Al Stop ¥ |StopAl ¥ | Abort ||AbortAl | Send RMM IApp!ycLD Relnvite 'fr‘,:‘f%’: PTTSON | Apply RRC | Impair Svazku Stop R2S
e Column Width  ———{}——— [¥] Show Latest ” |
MAPS our 2017-8-23_16:3 :":37
INVITE 16:08:02.378000 B
CallType : Radio-TxRx 16:08:02.378000
100 Trying 08:02.336000
200 0K 16:08:02.524000
ACK 02535000
Keepdlive B 537000
Keepdlive
| Delay = 10,625 msec | 540000

Scipts ;ueuagesﬂ@ml{ Event Corfig )\ Script Flow /

Radio Receiver Multicast Operation

In Multicast mode operation, multiple CWPs can send request to have multicast session with GRS to receive multicast RTP packets from

@ Initialisation Errors | @ Error Events @ Captured Errors @ Link Status Up=0 Down=0

GRS. CWP sends an INVITE request with SDP body containing multicast group address and TTL value to GRS. The GRS which supports
multicast will extract the multicast address from SDP body in INVITE and starts sending the R2S/RTP packets to this multicast address.
CWPs will send Internet Group Management Protocol (IGMP) join request to join the group and start receiving the multicast RTP
packets. The router or switch with multicast feature will manage the subscription to multicast group and forwards the RTP packets
received from GRS to all members of the group. The below image depicts the process.

B Configurations Emulator Reports  Editor Debug Tools

indows  Help _[8]x
. 1 A PN BN BN € D
iQE]%@% LER Y Gl £ 2 @‘
HE . 8] &
SiNo Sciipt Name Profile CallInfo Script Execution Status Events Events Profle  Result Total lterations  Comple
1 SipCalControl als CwPO001 0001@192.168.1.59, PTT-ID = 3 Sending R2S Keepdlive Key PTT [ | Pas 1
< m >
Add Delete || Insert Refresh Start All Stop ¥ | Stop All ¥ Abort  Abort All Send RMM | Apply CLD || Relnvite R‘[eygpi'(e PTTSON | Apply RRC | Impair Spga’\ll@r Stop RZS
] Save Colurn Width T [¥] Show Latest
MAPS puT I Find
~
[v=0
0=0001 33852938 33852938 IN IP4 192.168.1.52
CallType : RadioTxfis % 5=SIP Call
33:14.700000
100 Tryi e=0 0
4 e 3314719000 lu=audio 6000 RTB/AVP 8 0 18 101 123
200 0K a=rtpmap:8 PCHMA/S000
< :33:14,832000 a=rtpnap:0 PCHU/3000
a=rtpmap:18 G723/8000
ACK 3314836000 a=futp: 18 annexb=no
a=rtpmap:101 telephone-event /8000
Keepdlive a=futp: 101 0-15
:33:14.837000 a=rtpmap:123 R28/8000
Keepalive a=rtphe:l
33:15.040000 a=ptime:20
a=R2S-KeephlivePeriod: 200
Sl a=RZS-KeepAliveMultiplier:10
a=txrxmode: TxRx -
e :34:47.350000 a=sigrime:1
a=ptt_rep:3
a=£id:125.000
a=NoFregDisconn
a=FXumiticast-addriIN 174 232.1.1.1770]
a=type: Radio-TxRx
a=sendrecv
< m > v
Scipts ) Message Sequence { Event Config » Scipt Flow /|

Initialisation Errors | @ ErorEvents | @ Captured Errors @ Link Status Up=0Down=0
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Selective Calling (SELCAL) Tone Transmission
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SELCAL is a signaling method used to alert the aircraft crew members selectively to an incoming message from a ground station. The
CWP endpoints emulated by MAPS™ ED137 Radio supports sending SELCAL tones to GRS using the SIP INFO method. SELCAL tone
defined in CWP profile will be sent in the body of INFO message as shown in below image. GRS replies with 200 OK message to INFO
request and sends Normal PTT_ON confirmation with PTT-ID=63 in RTP downstream header to CWP. PTT-ID=63 is reserved for SELCAL
tone transmission at GRS. PTT priorities are handled at GRS as per ED137C for this transmission.

GL

. Configurations Emulator Reports Editor Debug Tools

Windows  Help

QFELss @R 7 508

HE . il

Call Info

SrNo  Script Name Profile

Events Events Pro. Result Total lterations

Completed lterations

200 0K 18:16:08.048000
Normal PTT-ON , PTT-ID =63 8
PTT-OFF . PTT-ID =63 252000

< n

1 SipRegistrationControl gls CwP0D1 Start MNone Unknown 1 0
2 SipCallContiolgls Cw/PDO0T 0001@192.168.12139, PTTD = 2 KeyPTT [ P [ 1 [ 0 |
| Add | Delete | Insert | |Refresh | Start All Stop ¥ |Stop Al 'W | Abort ||AbortAll| ‘SendRMVI; Apply CLD Rﬂ"‘mj %rm: PTISON | Apply RRC||  Impair Snquer StopR2S
Save Column Width  ———{J=——[V] Show Latest
Find
MAPS but H“ ‘
|[zNFo sip:0001@192.168.12.139 sip/2.0
INVITH 216:03.690000 Via: SIP/2.0/UDP 182.168.12.78:5060;branch=zShG4bK_6_452521126-11164-4368
i From: 0001 <sip:0001@192.168.12.78>; tag=FromTag_l_452516753-11159-4368
CalType : Radio-TxRx To: 0001 <sip:0001@192.168.12.139>;tag=ToTag_3_452516792-4815-7388
Call-ID: GL-MAPS 3_452516753-11161-4368@192.168.12.78
100 Tiying CSeq: 2 INFO
16:03.710000 Max-Forwards: 70
200 OK. Contact: 0001 <sip:0001@192.168.12.78>
18:16:03.828000 [WG67-Version: radio.02
ACK
16:03.840000 Content-Type: application/selcal
- Content-Length: 15
Keepdlive

Scripts )\wwne/( Event Corfig )\ Script Flow /

Emulates Non-VolIP Source PTT Keying

GRS endpoints emulated by MAPS™ ED137 Radio supports simulation of non-VolP source PTT Keying. User can simply apply “Key non-
VolP PTT” event on the selected Radio call at GRS. This will trigger GRS to send Normal PTT_ON confirmation with configured PTT-Id
(60, 61 or 62) in RTP downstream header to all CWPs indicating that PTT from a non-VolP source is being transmitted at GRS. PTT-Ids
60, 61 and 62 are reserved for non-VolP sources. The below image shows the non-VolP source PTT ON/OFF confirmations on the call

graph.

% Configurations Emulator Reports Editor Debug Tools _a]x]|
QB vBN ¢ o
SrNo Script Name Profile Call Info Script Execution Status Events Events Profile Results
A SipCallControl.gls GRS0001 0001@192.168.1.52, PTT-ID =1 Completed Call Terminated
2 SipCallControl gls GRS0001 0001@192.168.1.52, PTT-ID =2 Completed Call Teminated
3 SipCallControl.gls GRS0001 0001@192.168.1.52, PTT-ID = 3 Completed Call Teminated
0001@1321681.52. PTTID =4 [ :
< m
Stop || Stopal | | Abort | Abortall | [¥]showRecords [Select Active Call [|Auto Trash| Trash :“p‘f;‘l'u':':"' Rf:F'F‘,': | aoply s || scron | prrs ohj |IEnesy ‘ W, Stop R25
Save ColumnWidth —{}———— V] Show Latest
out MAPS l b
INMTE 19:38:21.783000 k
CallType : Radio-TxRx 938,21, 787000
0O 19:38:21.734000
200K 19:38:21.902000
Ll P 9:38:21.911000
KBS 9:38:21.912000
il 19:36:21,934000
/" NomalPTT-ON.PTTAD=61 43832901000
PTT-OFF , PTT-D =61 IIB:?B:S&MSZOGJ
< u >
Scripts )\Meuage Sequence /< Event Config >\ Script Flow /
[ ] ion Errors @ Error Events @ Captured Errors @ Link Status Up=0 Down=0

Document Number: PKS118-01
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Separated GRS Scenario

A Separated GRS group is formed by one Transmitter and one or more Receivers, all configured with same frequency F1. We can have
one CWP connected to Transmitter (F1) and one or more CWPs connecting to a single Receiver (F1) or to multiple Receivers with same
frequency F1. The following figure shows the emulation of separated GRS scenario.

GL MAPS (Message Automation Protocol Simulation) CWP (SIP ED-137 me 1 Radio Radio) - [Call Generation - CallGenDefault]

14, Configurations Emulator Reports Editor DebugTools Windows Help =18 x|

QELSSRBR[ZE S
N=HR|. 8 le

ipCalControl gls 1@192168.12.141, PTTH . sep | SQUELCHisON Noe |

2 .168. 1
3 SipCallControl gls CwP0003 0001@192168.12141,PTTID =6 [iSiepi |l SQUELCHisON None | 1
4 SipCallControl gls CwP0004 0001@19216812141,PTTID =7 [iStep | SQUELCHIsON None 1
5 SipCallControl gls CWP0005 0001@19216812141,PTTID =8 [ iSiepi|  SQUELCHisON None 1
6 SipCalControlgls CWP000S 0001@19216812141,PTTID =9 [iStep| SQUELCHIsON None | 1
« | |
]
[[add ] oelete [ msert | Refresh [ ot | statal| stop [w| stopal [w| abort |abortal| send i | apply o | Retnvie | Receve | prrson | applyrrc| mpar | Sesker | stop
Traffic ON RTPjR2S
Save Column'Width — f———— [~ Show Latest
Find |
MAPS puT ”I
|[1vITE sip:ooole1sz.168.12.212 s1p/2.0 -
Via: SIP/2.0/UDP 192.168.12.119: S060;br, 11 1-6052
= Max-Forwards: 70
CallType : Radio-TxRx . Priority : normal 1207-11.882000 Allow: INVITE,BYE,CANCEL,ACK,INFO,0PTIONS,SUBSCRIBE,NOTIFY,REFER, REGISTER
A From: 0001 <sip:0001@192.168.12.119>;tag=FrouTag-8-866008330-5218-6052
100 Trying To: 0001 <sip:0001@192.168.12.212>
12:07:11.890000 Contact: 0001 <sip:0001@192.168.12.119>
200 OK Call-ID: GL-MAPS-10-866008330-5220-6052@192.168.12.119
12:07:12.009000 CSeq: 1 INVITE
ACK Priority: normal
12:07:12.013000 Subject: radio
UG67-Version: radio.0Z
Keepdlive 12:07:12.021000 Supported: 100rel
Content-Type: application/sdp
Keepdlive 120712030000 Content-Length: 478
Normal PTT-ON, PTT-ID = 3 v=0
12:07:18.561000 0=0001 33852938 33852938 IN IP4 192.168.12.113
Normal PTT-ON ,PTT-ID = 3 saolbgcall
l———— " T e Dy g ssann c=IN IP4 192.168.12.119
=0 0
<« | 2[ln=auaio 2000 rTP/AVP 0 8 18 101 123 =l
; Sciipts ) Message Sequence,( Event Config >\ Script Flow /
@ Initialisation Errors | @ ErrorEvents | @ capturedErrors | @ Link Status Up=0 Down=0
Gl MAPS (Message Automation Protocol Simulation) GRS (SIP ED-137C Yolume 1 Radio Radio) - [Call Reception
% Configurations Emulator Reports Edtor DebugTools Windows Help. JuTTH
TR Y
REGssRBH[LE s s]S L]0
[sthNo T SciptName [[Profie [Callinfo [ sei f [ Status [Events [ Events Profie [ Resuts [
SipCalContiolgls GRS0001 0001@192.168.12.119, PTT4D = 1 SR S ending R2S Keepdive Key NonVolP PTT Pass
SipCalConiolgls 0002@19216812119,PITD =1 [EES T B T — | P
3 SipCalContiolgls GAS0002 0003@132168.12.113,PTTD =2 L sp | SOUELCHEON Nene Pass
4 SipCalControl gls GRS0002 0004@192.168.12.119, PTT4D = 3 | SQUELCHisON None Pass
5 SipCalControl gls GRS0002 0005@192.168.12.119, PTT4D = 4. | SQUELCHiEON None Pass
6 SipCallControl gls (GRS0002 0006@192.168.12.113,PTTID =5 au None. Pass
Stop All | Abort | Abort All | [V Show Records [~ Select Active Call I~ Auto Trash  Trash w ﬁ':«“f |'“*’s°‘l TN ’mso«' Inpoy I 5934*' ns;”gz_s
ave ColumnWidh — ———— T Show Latest
but MAPS () l
INVITE sip:00010152. 168.12. 141 §19/2.0 =
lvsa: STB/Z.0/UDD 192.166.12.119: 5060 branchezSHGAbK-9-97717278-1185-5080
ype - ', 7 |Allow: INVITE,BYE,CANCEL,ACK,INFO,OPTIONS,SUBSCRIEE, NOTIFY, REFER, REGISTER
(kY From: 0002 .168.12. 1 182-5080
100 Tiying To: 0001 <sip:00010192.168.12. 141>
concace: 000z <sip:000za192.18. 12. 119>
200 0K Call-To: GL-1APS-8-97717278-1184-50800192. 168, 12. 119
e: 1 T
prioricy: normal
ACK [Subj e f
Juce?-
Kespiive suppo
conten
Keepalive o concent-
Nomal PTT-ON , PTT4D =1 =0
P 152308800 [omo002 30852936 aseszss T 194 152.166.12.11
¥ =519 Call
|g——NomlPTTON PTTD=1 14551 30 gogonn utn 154 192.168.12.119
00
Nomal PTTON. PTT4D =1 e-audio 7664 wTR/avP 0 6 16 101 123
2 <0 pcm/e000
SOU-ON :-::3:5 PCMA/8000
a=xtpnap: 16 6729/8000
sal a=tucp: 18 annexbeno
a=xtpmap: 101 telephone-event /8000
pei
[a=R2s-RaepAliveperiod: 200
a=R25-KeepAlivetuleipliar: 10
a=cxrxmode: Bx
e ey, =l
\_ Sciits )\ Message Seauence ( Event Conig )\ SciptFlow /.
(] | @ Erorvents | @ c |.®

Document Number: PKS118-01 <_Q_; GL Communications Inc.
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Combined GRS Scenario

In case of Combined GRS (Tx + Rx), CWP establishes a RadioTxRx or Coupling session to a Transceiver. When PTT is keyed on this session
Transceiver will loop back the received audio on the same session with PTT Type, PTT-Id set as received and Squelch bit set ON. The
following figure shows the emulation of Combined GRS scenario.

GLMAPS (Message Automation Protocol Simulation) CWP (SIP ED-137C Yolume 1 Radio Radio) - [Call Generation - CallGenDefault]

14y, Configurations  Emulator Reports Edtor DebugTools Windows Help _[8] x
QAR BRI ZE e |f L0
| Hl%'\ Lll?i

SrNo Script Name: Call Info Events Profile Total Iterations
SipCalContiolgls 0001@192.16812.212, PTT-ID =2 __m Ur*_ey_IPTT __
< | 2
)

[[add | pelete | msert | Refresh [ st | staeal| stop [w| stopal fw| ~abort | abortal Sendkmlnpptyqo Relnvite "Tm l PTTS ON |Mp|yRRCI Impair | Speaker | Stop

raffic ON RTP/R2S

Save ColumnWidth — ———— T Show Latest
MAPS Ut Frd_|
. INVITE sip:0001@192.168.12.212 SIP/2.0 -

Via: SIP/2.0/UDP 192.168.12.119:5060;branch=z9hG4bK-4-1118866627-2174-5124
Max-Forwards: 70

|Allow: INVITE, BYE, CANCEL, ACK,6 INFO,OPTIONS, SUBSCRIBE NOTIFY, REFER, REGISTER
From: 0001 <sip:0001@192.168.12.119>;tag=FromTag-1-1118866627-2171-5124
» 100 Trying To: 0001 <sip:0001@192.168.12.212>

al

10:21:30.195000

10:21:30.225000 Contact: 0001 <sip:0001@192.168.12.119>
200 OK Call-ID: GL-MAPS-3-1118866627-2173-5124@192.168.12.119
<4 10:21:30.332000 CSeq: 1 INVITE
ACK Priority: normal
10:21:30.343000 Subject: radio
WG67-Version: radio.02
Keepélive 10:21:30.354000 Supported: 100rel

Content-Type: application/sdp

Keepalive 10:21:30.456000 Content-Length: 480
Normal PTT-ON , PTT-D =2 v=0
10:21:32.547000 001 33852938 33852938 IN IP4 192.168.12.119 |
omnal IP Call
& e 10:21:32.551000 N IP4 192.168.12.119
sal it=0 0
Ll 10:21:32.555000 m=audio 2000 RTP/AVP 0 8 18 101 123
a=rtpmap:0 PCHU/8000
SQU-ON 10:21:32.556000 tpmap:8 PCMA/8000

tpmap:18 G729/8000
utp:18 annexb=no
tpmap: 101 telephone-event /8000
Kl | Jl_la forn- 101 N-18 =l

; Scripts ) Message Sequencex Event Config >\ Script Flow /

@ Initialisation Errors | @ Error Events | @ CapturedErrors | @ Link Status Up=0 Down=0

GL MAPS (Message Automation Protocol Simulation) GRS (SIP ED-137C Yolume 1 Radio Radio) - [Call Reception]

% Configurations Emulator Reports Editor Debug Tools Windows Help =181x
o F BT~ 1 I 1RCE
Q|%&5I“ah‘¢‘ﬁloco|mm‘9)‘
StNo Script Name Events Profile Results
SipCallControl gls ansoum 0001@1 92.168.12.119,PTTD = 1 M Call Teminated None [ [ Pas |
2 SipCallControl gls GRS0001 0001@132.168.12.119, PTTD =2 ' Step |  SQUELCHisON StatSqueich | Pass
d |
3
Stop | Stopall | _abort [ bort Al | 7 showRecords I~ Select Active Call I AutoTrash _Trash Buttoniz l Buttoni1 l Eutmnlﬁl Buttond | Buttong. | Button7, I Buttont | BUtEonS |
ColumnWidth — j———— [~ Show Latest
ouT MAPS = |
INVITE sip:0001@192.168.12.212 SIP/2.0 BN
Via: SIP/2.0/UDP 192.168.12.119:5060;branch=z9hG4bK-5-1118846033-2162-1504
Max-Forwards: 70
CallType : Radio-TxRx , Priority : nomal 10:21:09.639000 Allow: INVITE,BYE,CANCEL,ACK,INFO,OPTIONS,SUBSCRIBE,NOTIFY,REFER, REGISTER
2 From: 0001 <sip:0001@192.168.12.119>;tag=FronTag-2-1118846033-2153-1504
100 Trying To: 0001 <sip:0001@192.168.12.212>
10:21:09.670000 Contact: 0001 <sip:0001@192.168.12.119>
200 0K Call-ID: GL-MAPS-4-1118846033-2161-1504@192.168.12.119
10:21:08.793000 CSeq: 1 INVITE
ACK Priority: normal
10:21:03.847000 Subject: radio
(WGE7-Version: radio.02
Keepélive 10:21:09.851000 Supported: 100rel
i Content-Type: application/sdp
PTTS-OFF T Content-Length: 480
Keepdlive v=0
10:21:03.986000 0=0001 33852938 33852938 IN IP4 192.168.12.113
fi = s=SIP Call
Homl ENONGENTEHDE 10:21:13.095000 c=IN IP4 192.168.12.119
t=0 0 -
Nomal PTT-ON. PTTD =1 10:21:13.096000 m=audio 2000 RTP/AVP 0 8 18 101 123
e AT FTR a=rtpmap:0 PCHU/8000
ormal . = 113,038000 a=rtpmap:8 PCMA/8000
16:21:13 a=rtpmap:18 G729/8000
SOQU-ON a=futp:18 annexb=no
10:21:13.093000 a=rtpmap: 101 telephone-event/8000
sal a=futp:101 0-1§
10:21:13.100000 r' a=rtpmap:123 R25/8000
<« | [Ja=rtphe:1 ﬂ
@\Mexsage Sequencex Event Config )\ Script Flow /
@ Initialisation Errors '@ Error Events |'@® Caotured Errors | @ Link Status Up=0 Down=0

© GL Communications Inc.
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Command Line Interface (CLI)

MAPS™ can be configured as server-side application, to enable remote controlling of the application through multiple command-line
based clients. Supported clients include TCL, Python, VBScript, Java, and .Net. Client provides a simple scripting language, with
programming facilities Clients can remotely perform all functions such as start testbed setup, load scripts, and profiles, apply user
events such as send digits/file/tones, detect digits/file/tones, dial, originate call, terminate call, start and stop traffic and so on. User
can also generate and receive calls through commands. The figure below depicts MAPS™ Python Client Interface used to place call
and handle traffic between the end terminals. Also, observe the executed commands in the MAPS™ CLI Server window after
completing the call.

MapsCLI CWP (SIP ED-137C Yolume 1 Radio Radio)

#| File Edit Yiew
D& e | B x
V¥ View Latest Command

e e e Pe e T P e e s Pe s e P o e e Pe e e b o e e e

1 2002-6-2 17,3709, 720000
11 2002-6-2 17137118, 578000 ;
1 2002-6-2 17:37:115.675000
1 2002-6-2 17137 116.666000 :
11 2002-6-2 17:37:115.696000 :
1 2002-6-2 1737116, 706000 :
1 2002-6-2 17:37:18.726000 :
1 2002-6-2 17,3718, 736000
11 2002-6-2 17137118, 750000
1 2002-6-2 1737118, 771000
1 2002-6-2 17:37116.762000 :
11 2002-6-2 17:37115.794000 :
1 2002-6-2 17:37:16.806000 :
1 2002-6-2 17:37:18.818000 :
i 2002-6-2 17,37, 158.632000 :
11 2002-6-2 17:37118,860000 ;
1 2002-6-2 17:37118,872000 :
11 2002-6-2 171371 16.693000
11 2002-6-2 17:37:18.965000
1 2002-6-2 1737 21,97 6000
11 2002-6-2 17:37:22.011000
1 2002-6-2 17,37, 22.032000
11 2002-6-2 1737152, 085000
11 2002-6-2 17:38:02,072000
1 2002-6-2 17:358:02, 100000
11 2002-6-2 1713505, 121000

Skart "TestBedbefault, xml" ;

LoadProfile "ED137 _Fadio_CWFP_Profies.xml"

Apply Global Configuration # "_EnableCLl'=1;

StartSeript 1 "SipCallContral gls" "CWPo001" 1 §

UserEvent 1 “SetWariable"# "Contact™="0001@192,168.12.212";
UserEvent 1 "SetVariable"# "AddressOfRecord'="0001@192.168,12,212";
UserEvent 1 "SetVariable Riplpiddress"="192, 168.12.212";
UserEvent 1 "Set¥ariable"d "To"="0001@192, 168,12,2137;

: UserEvent 1 "SetWariable"# "RadicCallType"="Radio-TxRx";
UserEvent 1 “Set¥ariable"# "Packetizationtime"="20";

UserEvent 1 "SetVariable"# "OvrCodeclistSize"=3;

UserEvent 1 “Set¥ariable"# "OvrCodecList[0]"="PCMa";
UserEvent 1 "SetVariable"# "OvrPayloadList[0]"=5;

UserEvent 1 "SetWariable"# "OvrCodecList[1]"="PCMU";
UserEvent 1 "Set¥ariable"d "OvrPayloadList[1]"=0;

UserEvent 1 "SetVariable"# "OvrCodeclist[2]"="telephone-event";
UserEvent 1 “Set¥ariable"# "OvrPayloadlist[2]"=101;

s llrarFuamk 1 "OTD SraskaSassiam’
| & Python 3.7.3 Shell

File Edit Shell Debug Options “Window Help
:Python 3.7.3 (w3.7.3:efdeceedlZ, Mar 25 2019, 22:22:05
:Type "help®™, "copyright™,
| F

[H3C +.1916 64 hit (AMDA4)] on win3z
feredits”" or "license ()" for wmore information.

RESTART: C:\Program Files'GL Communications InciMAPS-ED137-Radic - CopyiPythonClient)\exsmples\ED137-RadichED137BasicinsCall.py

| 3ERVER INITIALIZED

| WAITING FOR INCCOMING CALL..

CALL CONWNECTED

| start_squelch action status = SUCCESS
stop sgquelch action status = SUCCESS

| terminate_call status = SUCCESS
| B

© GL Communications Inc.
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Buyer’s Guide

Item No Product Description

PKS118 MAPS™ ED137 Radio (includes PKS107 and PKS102)
PKS119 MAPS™ ED137 Telephone (includes PKS102)
PKS117 MAPS™ ED137 Recorder (includes PKS102)
Item No Related Software

PKS102 RTP Soft Core for RTP Traffic Generation

PKS107 RTP EUROCAE ED137

PKS120 MAPS™ SIP Emulator

PKS121 MAPS™ SIP Conformance Test Suite (Test Scripts)
PKS126 MAPS™ SIP | Emulator

PKS127 MAPS™ SIP - IMS

PKS130 MAPS™ SIGTRAN Emulator

For more details, refer to MAPS™ ED137 Radio Emulator webpage.

O GL Communications Inc.
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