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Overview

GL's Message Automation & Protocol Simulation (MAPS™) is an advanced protocol simulator/tester designed for Megaco (H.248)
testing, which can simulate MGC to test Media Gateway with various types of calls. It can also control scenario involved in Media
conversion.

MAPS™ MEGACO (H.248) simulates Trunking Gateway and Residential Gateway using binary based H.248 protocol or text based
MEGACO protocol in Digital and Analog network respectively.

The MEGACO/H.248 protocol is implemented in binary encoding over 2G/3G core network. However, it can be still used in traditional
text based encoding in IP networks as well. It supports binary encoding simulating MSC/GMSC Servers (MGC) and MG across Mc
interface in 2G/3G and IP networks. This supports multimedia streams across the network, providing VolP services like voice and fax.

MAPS™ MEGACO supports transmission and detection of various RTP traffic and the maximum simultaneous Calls up to 2500, and
Calls per Second up to 250 is achievable and all voice codecs are supported.

The MAPS™ MEGACO/H.248 Conformance Scripts is designed with 200+ test cases, as per ETSI TS 102 374-2 specifications. Test suite
includes in-built scripts which tests the functionality of the Media Gateway for Megaco/H.248 protocol valid and in-valid behavior.

MAPS™ MEGACO also supports high volume of calls with traffic simulation using GL's HD RTP Generator Hardware, which has four 10G
Ethernet ports. MAPS™ HD (High Density) network appliance is designed to easily achieve up to 20,000 endpoints per appliance (5000
per port).

For more information, please visit MAPS™ MEGACO Protocol Simulator webpage.

Main Features

Simulates Media Gateway Controller (MGC) and Media Gateway (MG) functionalities.

Both text based and binary based syntax are supported in MEGACO (H.248)

Supports more than 500+ simultaneous bulk call generation simulating gateways in digital and analog network.

Complete end to end test environment for 2G, 3G and VolP networks.

Supports RTP media (digits, voice file, tones, IVR, FAX, and Dynamic VF) over TDM lines.

High density of up to 20,000 calls with traffic is easily achievable per appliance.

Simulates Trunking Gateway interfacing VolP and TDM networks converting RTP traffic to TDM and vice-versa.

Simulates Residential Gateway interfacing analog line and packet networks converting Analog traffic to RTP and vice-versa.
Supports commands such as Add, Subtract, Notify, Modify, Move, ServiceChange, AuditValue, and Audit Capabilities.
Supports almost all industry standard codecs G.711 (mu-Law and A-Law), G.722, G.729, G.726, GSM, AMR, EVRC, SMV, iLBC,
SPEEX, and more. AMR and EVRC variants require additional licenses.
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Scenario 1: MAPS™ acting as MG for MGC Conformance Testing
MAPS™ can be configured to act as MG, so that entire MGC testing can be automated.

(MAPS)

Figure: MAPS™ as MG

Scenario 2: MAPS™ acting as MGC for MG Conformance Testing
MAPS™ can be configured to act as MGC, so that entire MG (Media Gateway) testing can be automated.

Figure: MAPS™ as MGC

Scenario 3: Testing ATAs and Gateways

MAPS™ MEGACO/H.248 Conformance test tool is an ideal tool to evaluate Gateway / ATA product features such as call connectivity,
call signaling, traffic generation, voice quality testing, codec, and hundreds of other features.

Media
- ——————
MEGACO

MEGACO

Figure: Testing ATA and Gateway
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Pre-processing Tools

Testbed Setup Configuration
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The configuration window allows users to setup the required test environment to simulate messaging from different Megaco/H.248
entities such as the Media Gateway Controller (MGC) and Media Gateway (MG). Testbed can be configured for MAPS™ to act as
Residential Media Gateway (RGW), and Trunking Media Gateway (TGW).

End user configuration profile used to configure MAPS™ Megaco/H.248 with RGW and TGW parameters.

5 Emulator Reports  Editor DebugTools Windows Help

FEEYXNY ] X1 IV
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Config
[=J MGC Cenfiguration
= TransportType
 SCTP or TCP Node Type
- MGCIP Address
I Media Gateway Type
~ TGW Interface Type
~ RGW Name Pattern
H=l MG
= MG1
- MG IP Address
MG Port
- MGCPort
- MG Name
L=] RGW Configurations
Number of Analog Line
Starting Phone Number
= MG2
- MG IP Address
MG Port
- MGCPort
- MG Name
L=l RGW Configurations
|: Number of Analog Line
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Server
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TrunkingGateway
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'I;EW_Proﬁles.xml

- Residential Gateway End User Configuration

RGW_Profiles.xml

@ Initialisation Errors

[= =] x]
_TransportType
Select Option
SCTP -
Start Edit
@ Error Events | @ Captured Erro

Figure: Testbed Setup Configuration

Script Editor

The script editor allows the user to create / edit scripts and also import/export files that define variables for the message template
parameters. The script uses pre-defined message templates to perform send and receive actions. The editor allows to run the added
scripts sequentially (order in which the scripts are added in the window) or randomly (any script from the list of added script as per the

call flow requirements).

& Script Editor - Script - H248 - olEl
File Edit View Tools Help
DR B O
Hiction Linett | Script ~
Conditional & Flow Control 1 = H248 CALL FLOW FOR TRUNKING GATE'
Variable 2
Maps CLI 3 H248_Ini
g i H24B5tate
Logs / Comment 5 ParentSciplld = ",
Send Report 6 MsgHandler : "H248MessageHandier”:
Utility Functions 7 H248PPID = 7;
R ] wait;
esume .
Retum 10 "H248MessageHandler":
Exit 1 golo MessageType:"DefaultMsgHandler";
Traffic Commands ]g resume;
14 "DefauitMsgHandier"
15 EnorLog ["Unhandied Message Received"):
16 resume;
17
8 [ H248AddConlexl IPtolP*{Contextld, Transactionld, T eminationld MGCIPAddress, MGCPart SDPClnfo, SDPMInfo, SDPAT SDPA2 SDPA3 Connectionld,3
19
20 ssnd AddReq “AddRequestimport” "PPID" = H248PPID "Streamld” = StieamlD *Connectionld" = Connectianid;
21 esume;
2
23 "H248ModifyContest_IPtolP(Contextld,Teminationld ,Transactionld,RemoteSDPCinfo,RemoteSDPMinfo,RemoteSDPAT RemateSDPA2 RemoteSDPAZ
2 SDPV=0;
% send "ModifyRequest” "ModifyRequestimport” "PPID" = H248PPID "Streamid” = StieamiD "Connectionld” = Connectionld:
% resume;
27
28 "H243_DeleteContext IPtolp":
23 "H248DeleteContert IPlP (Contextld,Transactionld,Teminationld MGCIPAddress, MGCPort) v
< >
~ Num | Y

Figure: Script Editor
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Pre-processing Tools (Contd.)

Profile Editor

This feature allows loading profile to edit the values of the variables using GUI, replacing the original value of the variables in the
message template. An XML file defines a set of multiple profiles with varying parameter values that allow users to configure call

instances in call generation and to receive calls.

) Configurations Emulator Reports Editor DebugTools Windows Help =& Lxl
s s C D |
]Q‘%b%$ﬁ_‘f‘§_oela@i
HER . L]
# Profies (EdiF2) || config [Value [Enabie
1 RGWOO! = i 2 RGWOO1
2 RGWO02 Calling Number 1
Called Number 2221
3 RREMU0S =] Codec Options and Traffic Configuration
4 RGWO04 Codec Options PCMA
5 RGWOOS Packetization time in msec 20
=) Traffic Config
6 REHIS Traffic Type Auto Traffic File
7 RGWO07 Traffic Direction TxOnly
3 RGWO0S Traffic Profile Name Profile0001
Impairment Type None
9 RGWO003 B "
Add Insert Delete
10 _RGWO010 M — ) )
Properties
Insert | Delete VCIeav
@ Initialisation Errors @ Error Events | @ Captured Errors | @ LinkSt

Figure: Profile Editor

Typical Megaco (H.248) Call Procedures

Call between Residential Gateways (RGW) in Analog Network

The following call flow procedure illustrates simulation of Residential Gateway (RGW) containing one or two Analogue lines
interworking an Analog line to a Packet network. In this call scenario, Terminations A and B are communicating via MGC, Residential
Gateway generates messages for enabling media flow (RTP).

 Media
Gateway A

Termination A

ServiceChange Request ServiceChange Request |
| REGISTRATION
Reply Reply |
|
|
TransactionResponseAck TransactionResponseAck : ACKNOWLEDGE
Wm—— A T S— ¥
oFfHoOk | «—Modify Media Events (Offhook] Modify Media Events {Offhook), OFFHOOK
APPLIED Maodify Reply Modify Reply APPLIED
OFFHOOK
DETECTED «——Reply(Offhook)
Modify Media Events (Digits)
o Modify Media Events (Digits)
DIGITS Applied Reply (Digits) " ‘
Noﬂ& ;DIEI_;]
DIGITS D d Reply {Digits) ‘
ADD Request
CREATE CONTEXT DD
ADD Request
CREATE
ADD Reply CONTEXT
CHANGE REMOTE Modify Request
SDP Inf Reply
D T T T -»
RTP Media
ONHOOK Notify (Onhook]
DETECTED
CTE nechy
DISCONNECT Subtrect Subtract DISCONNECT
CALLS Reply Reply CALLS

Figure: Residential Gateway Simulation in Analog Network
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Call between Trunking Gateways (TGW) in Digital (TDM) Network

The following call flow procedure illustrates simulation of Trunking Gateway, which lies between Switched Circuit Network (SCN) and
Packet Network controlled to the same MGC. In this call scenario MGC generates messages for enabling media flow.

< Add

Add Reply Add

< Add Reply

< Modify
Modify Reply > Modify — 5
<—— Modify Reply

RTP Media
<«—— Subtract
Subtract Reply ——

Subtract —
<€— Subtract Reply =—

Figure: Trunking Gateway Simulation in Digital Network

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. Tests can be configured to run once, multiple iterations and continuously. Also, allows users to create multiple entries using
quick configuration feature.

The editor allows to run the added scripts sequentially (order in which the scripts are added in the window) or randomly (any script
from the list of added script as per the call flow requirements).

The test scripts are started manually at call generation; and at the call reception, the script is automatically triggered by incoming
messages.

The following MAPS™ Call Generation GUI depicts the RGW call simulation with binary and textual message decodes as shown below:

@

# Configurations Emulator Reports Debug
-
QERBsD VBN @ L @
SiNo  Scipt Name Profile CallInfo Script Execution Status Events E. Resuls ~
22 IniliateServiceHandler.als Cxtld - 0x00000000,Trmid : 0x00000004 Completed | Service Change Reply Sent Mone | Pass =
MGCContolec RGW.gls L [Cxild.0FFFFFFFE PhyTimld.0x00000001 ATRTinid 0:000. IRl Modiy Flequest  IECNN| | Unknowe | =
Stop || StopAl | | Abort || AbortAll| [V]ShowRecords []SelectActive Call [JautoTrash | Trash [B4 MAPS (Message Automation Protocol Simulation) Media Gateway Controller (MEGACO IETF ) - [Call Reception] - =] X
| Save | ComnWidth —[F———— [ JShowLatest % Configurations Emulator Reports Editor Debug Tools Windows Help - & x
7 » >~ ™ &€ D
MG1 MGC MG2 e Ess e@R 66l Lo
P 1 [sNo [ 'sciptName [ Profie [Callinfo | [Status [ Events [ Events .| Resuts ~
Notts heoh 9 IniiateServiceHandler gls Cotld. Trmid.aen/3 Completed | Service Change Reply Sent None. | Pass
2 10 IniiateServiceHander gls Citld, Timid,aaln/4 Completed | Service Change Repy Sent None Pass
Mod Request MGCController_RGW.gls Citld $,PhyTrmld aaln/1 ATPTrmidtp/7 Completed I Modify Request None. [ | Pas |
< v
Mod Reply » b 2
B
Notify Request Stop. Stop Al Abort | Abort All | ¥ ShowRecords [~ Select Active Call [~ AutoTrash  Trash
Notify Reply Save Column Width _————— T~ Show Latest
2 Add Request NotlyReph ____ha 2653 077000 i e
MEGACO/1 (192 168.12.1801:4955
Add Rleply » add ? 0 Reply=15(
(Context=8{
Add Request [Add=aaln/1, Add=rep/s(
Media(
Add Local
Add Reply 263000 L
Mod Request Add Reply
Mod Reply » Modiy
Nt Bamiach X Notify
< m >
Scipts ) Message Sequence { Event Corfig )\ Scrpt Flow / Noily Reply
° Modity »
Modity Reply
Modiy
- v
< >
Scipts ), Message Sequence { Event Corfig % Scrpt Flow K Capture Everts
@ |Initialisation Errors @ Error Events @ Captured Errors | ® Link Status Up=2 Down=0 |4

Figure: RGW Simulation with Binary and Text Decodes
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Call Generation and Reception (Contd.)

The following MAPS™ Call Generation GUI depicts the TGW call simulation with binary and textual message decodes as shown below

% Configurations Emulator Reports Editor DebugTools Windows Help HEIE
E S ENE B © D |
DEDLsP LBRIE sels £ L 0O
) wHE T L8]
| SiNo  Sciipt Name Profile CallInfo. Soipt Execution
| 1 [ MGCConuollergls TGW Catld :_0x00000002.Trnld < 1007 Start
2 MGCContoller.gis oW Start
Add_| [ Delete || msert | |Refresh | | start |[startan o |[stopar| | Abort | |Abortal|
% Configurations Emulator Reports Editor DebugTools Windows Help BEE
Save Column Width ~(}—————— || Show Latest e == =
‘ TR EBs3 BRLIE s £ L0
MGC MG1 MG2 - -
LewHEBE T LI
T o[ siNo Scipt Name Frofie. CallInfa Scipt Execulion Status Events Events Profie Result Totallte A
< 936000 H D: w e Subliact Regues B < _-:
Add Rpquest o ontioler. ol tat jone. nknown
2990008 llo{ | < " >
Add Reply o =
: [ "add || Delete || tnsert | [Refresh | | start |[startan| | Sio |[stopan| | Abort | [abortal
Mod Request » 5 _
Hod P = lllod| [ save ColumnWidth [ (] Show Latest
oy 131000 o ~ | Fnd
o MGC Ma1 MG2
Mod Flequest i~ ool M=caCO/1 (152.165.12.751:2344
» Mod Reply of c=3
< o ‘Add Reply =
& o
o A »
o
2.280000 = Add fegly —
282000 ||I°
e Modiy 787000 =
P L | 1 = lio
< n > Modiy Reply B s0-secesvecnyy,
Scripts )\ Message Sequence { Event Config ) Scipt Flow Mty et
22739000
— o=v 124 5
8 _nitiaizy Modiy Repy m=audic 5 RIB/AVE 0
Sublract ~ ;
Subliact Reply !
}
Suthect 152612836000
Subliaft Reply e v
< w >
Scrpts )\ Message Sequence { Evert Config ) Scrt Fon
@ _Initialisation Errors | @ ErrorEvents | @ Captured Errors @ _Link Status Up=2 Down=0 |

Figure: TGW Simulation with Binary and Text Decodes

MAPS™ Megaco (H.248) in 2G/ 3G Network

GL's MAPS™ MEGACO (H.248) protocol emulator can simulate both MSC/GMSC (MGC) and MG network elements across Mc interface
in 2G/3G and VolP networks. The MSC servers and GMSC servers are connected via Nc interface. Any suitable call control protocol
may be used over the Nc interface (e.g. BICC Protocol). The GMSC server and MSC server supports the call control and mobility
management functions, and the media gateway provides the bearer control and transmission resource functions.

Cs MGW CS MGW

MAPS™ H.248 Protocol Emulator —— Signaling

- = = = = Traffic
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Typical Megaco (H.248) Call Procedure in 2G/3G

The Megaco/H.248 (with binary encoding) call procedure depicted in the diagram is initiated from the UE in the 2G/3G network and is
processed at MSC/GMSC nodes communicating with the MGW handling the RTP traffic.

MGW
Setup
Call Processing Add
Add Reply
(local IP Addr, Port)
‘ Bearer ‘
\_Establishment ~
RAB AssignmentReq
RAB Assignment Complete s
(Remote IP Addr, Port) - Modify
Modify Reply
Connect (Remote IP Addr, Port)
|
Connect Ack >
D e et |- ————————————————————————————————————— - >
Disconnect Delete
Delete Complete

Figure: Megaco/H.248 Call Procedure in 2G/3G Network

The following MAPS™ Call Generation application GUI depicts the typical Megaco (H.248) call simulation with binary message decodes.
The Call ID details in the Call Info column identifies the calls at the receiving and at the generation end.

MAPS (Message Automation Protocol Simulation) Media Gateway (H248 3GPP SCTP) - [Call Reception] - 0
%% Configurations Emulator Reports Editor Utilities Windows Help i? X
3 = s € D
REZs el d¥L Lo
SrNo | Script Name l Call Info l Script Execution | Status | Events Events Profile

1 Check_SCTP_Status... e Monitoring SCTP Status None
2 InitiateServiceHandle... Cxtld,0x00,Trmld,0xFFFFFFFFFFFF st Monitoring Service Change None
H248Call.gls Cxild,0+00000001,Trmld,0x0000000000000002 Completed B 4dd Context Requested |8 None ]
< >
|
Abort. Abort All IV showRecords [~ AutoTrash  Trash
Save | CobmnWidh - f———— T ShowLatest
A o inary Layer = A
MGC MG MEDIA-GATEVAY-CONTROL DEFINITIONS = CHOICE
Aad Fequedt 0000 MegacoMessage = TAG 00110000 UNIV CONST SEQUENCE/SEQ OF
17:11:39.946000 0001  Length = 60 (x3C)
Add Rep 0002 Message = TAG 10100001 CONTEXT CONST (IMPLICIT SEQU
Eay 17:11:40,188000 0003 Length = 58 (x34)
0004  version = TAG 10000000 CONTEXT PRIM (IMPLICIT INTEG
Add Request 1 7:11:40.222000 0005 Length =1 (x0l)
0006 Value =1 (x01)
Add Reply — 0007  nld = TAG EXPLICIT CHOICE 10100001 CONTEXT CONS
17:11:40.225000 noog Length = 1z (x0C)
Mod Request 0009  nId = CHOICE
z 17:11:40.271000 0009 ipdAddress = TAG 10100000 CONTEXT CONST (IMPLICIT SEQU
0004 Length = 10 (x04)
4 Mod Bepb) 17:11:43.330000 000B ip4 Address = TAG 10000000 CONTEXT PRIM Tag
00oC Length = 4 (x04)
Sublract Request 7.11.53.405000 000D IPv4 Address = 192.168.1.246 (xCOABOLFE)
0011 portHumber = TAG 10000001 CONTEXT PRIM {(IMPLICIT INTEG
0012 Length = 2 (x02) G
nn1a Tratian - saoc senvary
>
; Scripts ) Message Sequence /< Event Config >\ Script Flow >\ Capture Events /
@ Error Events | ® Captured Errors | ® Link Status Up=1Down=0 4

Figure: MAPS™ Megaco/H.248 Call Simulation in 2G/3G
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MAPS™ Megaco (H.248) Conformance Testing

MAPS™ include inbuilt MGC-conformance, and MG conformance, scripts (*.gls) that allow testing the MGC and MG Megaco (H.248)
entities as per IETF RFC 3261 standard.

MAPS™ supports Add, Subtract, Notify, Modify, Move, ServiceChange, AuditValue, and AuditCapabilities.

Sequences Tested

Test Purposes For Media Gateway (MG)

e Procedures using Add command (AD)

e Procedures using Modify command (MD)

e Procedures using Subtract command (SU)

e Procedures using Move command (MO)

e Procedures using Audit Value command (AV)
e Procedures using Audit Capabilities command (AC)
e Procedures using Notify command (NO)

e Procedures using Service Change command (SC)
e Administration and Maintenance procedures (AM)
e Transport related procedures (TR)

Test Purposes For Media Gateway Controller (MGC)

e Procedures using Add command (AD)

e Procedures using Subtract command (SU)

e Procedures using Move command (MO)

e Procedures using Audit Value command (AV)
e Procedures using Audit Capabilities command (AC)
e Procedures using Notify command (NO)

e Procedures using Service Change command (SC)
e Administration and Maintenance procedures (AM)
e Transport related procedures (TR)

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. Clients can remotely perform all functions and generate traffic, simulate calls through commands. This client application
is distributed along with MAPS™ Server application.

& File Edit View

DEE B x

CIli MapsCLI Media Gateway Controller (MEGACO IETF)

-0 X

| & Python 2.7.12 Shell

| File Edit Shell Debug Options Window Help

[V View Latest Command

i1 2019-2-22 19:00:31.838000

Bt bk bk s ek ek ek ek b bk e ek ek

i1 2019-2-22 19:00:31.547000 :
1 2019-2-22 19:00:31.826000 :
: Apply Global Configuration = *_Enabl
1 2019-2-22 19:00:31.839000 :
11 2019-2-22 19:00:32.044000 :
1 2019-2-22 19:00:32.045000 :
1 2019-2-22 19:00:33.365000 :
1 2019-2-22 19:00:53.336000 :
11 2019-2-22 19:00:53, 588000 :
11 2019-2-22 19:00:54. 108000 :
11 2019-2-22 19:01:54. 122000 :
:: 2019-2-22 19:01:54, 178000 :
11 2019-2-22 19:01:54. 202000 :

Start "TestBedDefault_TGW_MGC.xi
LoadProfile "TGW_Profiles.xml"

IncomingCallHandler # “ServiceChary

IncomingCallHandler # "ServiceChar| =

IncomingCallHandler # "ServiceChan
IncomingCallHandler = “ServiceChan

StartScript 1 MGCController.gls™ "T¢ :

UserEvent 1 PlaceCall”;
UserEvent 1 "GetCallStatus”;
UserEvent 1 "TerminateCall™;
UserEvent 1 "GetCallStatus”;
StopScript 1;

Python 2.7.12 (v2.7.12:d33e0cf91556, Jun 27 2016
Type "copyright™, "credits" or "license()" for more information.

R INITIALIZED
Call handle = £7308865
result

handle
resulc

handle

resulc

67308867
0

non

handle = 67308868
resulc = 0

handle = €7108865
IPT SUCCESS

Call Status = ESTABLISHED
Call
Call Status = MG2_CONTEXTSUBTRACT
Stop script.

C:\MAPS-MEGACO\PythonClient\examples\MEGACO\MegacoBasicCall TGW_MGC.py

15:24:40) [MSC v.1500 €4 bit (AMDé&4)] on win32 -

Ln: 26 Col:

Figure: MAPS™ CLI Server & Sample Python Client Script

© GL Communications Inc.
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Item No Product Description

PKS122 MAPS™ MEGACO/H.248 Protocol Emulator
PKS123 MAPS™ MEGACO/H.248 Conformance Test Suite (Test Scripts)
PKS101 SIP Core (additional)

PKS102 RTP Soft Core for RTP Traffic Generation

PKS103 RTP luUP Soft Core

PKS107 RTP EUROCAE ED137

PKS108 RTP Voice Quality Measurements

PCD103 AMR Narrowband codec for MAPS™

PCD104 EVRC codec for MAPS™

PCD105 EVR_B codec for MAPS™

PCD106 EVR_C codec for MAPS™

PCD107 AMR Wideband codec for MAPS™

PCD108 EVS codec for MAPS™

PCD109 OPUS codec for MAPS™

Item No Related Software

PKS120 MAPS™ SIP

PKS121 MAPS™ SIP Conformance Test Suite (Test Scripts)
PKS124 MAPS™ MGCP & Conformance Test Suite

PKS135 MAPS™ ISDN-SIGTRAN (ISDN over IP)

PKS130 MAPS™ SIGTRAN (SS7 over IP)

PKS140 MAPS™ LTE S1 Interface

PKS142 MAPS™ LTE eGTP (S11, S5/S8) Interfaces

PKS164 MAPS™ UMTS IuPS (over IP) Interface Emulation
PKS160 MAPS™ UMTS IuCS and IuH Interface Emulation
PKS126 MAPS™ SIP-I Protocol Emulation

XX651 MAPS™ CAS Emulator (requires T1/E1 Analyzer, includes CLI)

For more information, please visit MAPS™ MEGACO Protocol Simulator webpage.
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