MAPS™ M2PA Conformance

MTP3/MTP2

Overview

SIGTRAN protocols are an extension of the SS7 protocol family, transmitted over IP networks. A Signaling Gateway (SG) converts SS7
TDM layers into SIGTRAN IP format. It maintains the same application and call management functions as SS7 but operates through two
protocol layers atop the Internet Protocol (IP): Stream Control Transport Protocol (SCTP) and User Adaptation layer. M2PA is part of
User Adaption layer in SIGTRAN suite of protocols to transport SS7 over IP.

SIGTRAN currently defines six adaption layers over SCTP and they are - M2PA (Message Transfer Part 2 (MTP2) -User Peer-to-Peer
Adaptation Layer), M2UA (MTP2 User), M3UA (MTP 3 User Adaptation), SUA (SCCP-User), IUA (ISDN —User). M2UA provides equivalent
set of services of MTP2 to MTP3 layer in a client-server situation (ex: SG-to-MGC). M2PA provides services of MTP2 layer in a peer-to-
peer situation (ex: SG-to-SG). The M3UA replaces the traditional SS7 MTP 3 layer in an IP network and enables SS7 protocol's User Parts
(e.g. ISUP, SCCP and TUP) to run over IP instead of TDM lines.

GL's Message Automation and Protocol Simulation (MAPS™) M2PA Conformance Test Suite (requires additional licenses) is designed
with 40+ test cases, as per IETF RFC 4165 (M2PA Conformance) specifications. It includes inbuilt conformance scripts (*.gls) for M2PA
conformance in SSP interface as per 3GPP standards. MAPS™ M2PA Conformance can be configured as SSP with conformance script to
emulate various network side procedures such as link state control message signal units, Transmission failure etc. and automating the
entire SSP (DUT) testing. MAPS™ acts as User Adaption layer which generates M3UA, M2UA, and M2PA messages.

Supported Test Cases

e Link Alignment

o SCTP Usage

o Messaging

e Link State Control — Expected signal Units/Orders

e Link State Control — Unexpected Signal Units/Orders

e Transmission Failure

e Processor Outage Control

e SU delimitation, Alignment, Error detection and Correction
e Transmission and Reception Protocol

e Congestion Control

For more information, refer to MAPS™ SIGTRAN (SS7 over IP) Protocol Emulator webpage.
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Key Features
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e Emulates SSP (Service Switching Point) as both server and client nodes
e Generates and process M2PA (valid and invalid) messages
e [nsertion of impairments to create invalid messages
e Supports customization of call flow and message templates using Script and Message Editor

e Ready-to-use scripts for quick testing

e Supports scripted call generation and automated call reception

e Provides Call Statistics and Events Status

e Automation, Remote access, and Schedulers to run tests 24/7

Protocol Stack and Standards

TCAP TCAP
SCCP SCCP
MTP3 MTP3 MTP3
M2PA M2PA
MTP2 MTP2
STCP SCTP

Supported Protocols

Standard / Specification Used

M2PA

RFC 4165

SCTP - Stream Control Transmission Protocol

RFC 9260

M2PA Conformance Test Suite

"ETSI TS 101 591 V1.1.1 (2012-10)"

draft-bidulock-sigtran-m2pa-test-08
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Testbed Setup Configuration
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Testbed setup provides options to establish communication between MAPS™ M2PA Conformance and the DUT. It includes
configurations of SCTP mode, Conformance mode, Signaling Gateway, and Signaling Switching Point parameters. Once the testbed
setup is properly configured, the Conformance messages can be transmitted and received over the IP network using SCTP to the DUT.
The end-user configuration profile is used to configure MAPS™ M2PA Conformance with end terminal parameters.

MAPS (M2PAConformance [TU ) - [Testbed Setup -TestBedDefault] — O *
[W" Configurations Emulator Reports  Editor  Debug Tools  Windows  Help -
o g ¢ & @ © o
H 9
Config Value v Enable
i =] Signaling Gateway
- SCTP Mode Client
H=l Ceonfromance Mode
L Confromance Spec ts_ 101591010101 p_M2..,
H=l Signaling Gateway 1
L3 Signaling Gateway 1
Source [P Address 192.168.12.216
Source Port 3565
Destination IP Address 192.168.12.209
Destination Port 3565
=] 55P 1
L= ssp 1
-  55P Point Code 2.2.2
- Metwork Indicator International
H=l Link Set Parameters 1
L;l Link Set Parameters 1
Adjacent Destinati... 1.1.1
Link Set Id 1
=l Link 1
L=l Link 1
L signaling L... 1
H=I Destination 55P 1
L) Destination 55P 1
L Destination Point... 1.1.1
U=l Routes 1
L;l Route 1
t RoutingLinkSet 1
Routing Destinatic... 1.1.1
—  End User Configuration ts_ 101591010101 p_M2.., .
Start Edit
@ Initialisation Errors d

Figure: Testbed Configuration
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Script Editor
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The script editor allows the user to create / edit scripts and access protocol fields as variables for the message template parameters.
The script uses pre-defined message templates to perform send and receive actions.

& ScriptEditor - [C:\Program Files\GL Communications Inc\MAPS-M2PAConformance\MAPS\M2PAConformancel TU\Scripts\M2PA_Co... - O ot
% File View Edit Shortcuts Tools Help - &8 %
b & B x = =|o|®
Command Window B x|| 4 M2PA_Conformance_101591v010101p box I
- 1] R AR AR A AR AR AR AR AR KR AA R AARRRARR RN AR AR AAS MIDA Procedures *Arassssss o g
[~ Conditional & Flow Control 2{ if (_scriptState == "Active") =
[+- Variable 3 Status="Cnly one script can be active at a time"; g
[#-Maps CLI 4 ErrorLog ("Omnly one sScript can be active at a time"); S
[#-Logs f Comment 5 ScriptState = "Inactiwve";
[+ Init & exitc;
[#- Child Script T: else
[#- DataBase B ScriptState = "Active";
- Send Report 9 scriptState = "Lctiwve":
- Resume 100 endif
- Return 11
- Include 12! if(_ConformanceMode == 1)
- Exit 13 if(_ConformanceSpec != "ts 101591v010101p M2FA™)
B~ Utility Functions 14 InvalidSpec = "";
[#- Traffic Commands 15 AppendInfscii (InvalidSpec, "Invalid Spec Chosen in Testhed : ™,
16 Status = $InvalidSpec:
17 ErrorLog("Invalid Spec Chosen in Testbed varl", Conformance:
18 exitc;
1s endif
20; endif
21 f/ Imnitialize Variables
22! ConformanceMode = 1;
23] StreamId=0;
24; if (_M2PAProving==0)
25 _M2PAT4TimeCut=5_ M2PAT4PNTimelut;
26, elseif (_M2PRProving==l)
27 _M2PAT4TimeCut=% M2ZPAT4PETimeCut;
28 endif
2% State= "QUT OF SEEVICE"™;
30 ReadyBReceived=0;
31! ReadySent=0; W
£ >
Ready |Lir1e Count - 1300 | Line: 1 Col: 1 A
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Figure: Script Editor
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Profile Editor

The profile editor 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 and to perform conformance testing.

MAPS (M2PAConformance ITU ] - [Profile Editor -LinkProfiles] — O x

[#" Configurations Ernulator Reports Editor Debug Tools Windows Help - & X

s/l HE G| E L Q@S
HE| . L]

[= [ Profiles (EditF2) [ Config Value ¥ Enable
1 LinkProfile01 [=] LinkProfiled
2 LinkProfilen2 =) Link Selection
OPC 1.1.1

3 LinkProfile03 ALPC 337
4 LinkProfile04 5LS 1
5 LinkProfile0s - opc 2202

_ — dpc 1101
6 LinkProfic06 L=] Proving Selection
7 LinkProfile0? L M2PAProving Mermal
8 LinkProfile0g
9 LinkProfile0g
10 LinkProfile 10 Add I Insert Delete

Prcpertiesl

Insert Delete Clear R

@ Initialisation Errors | @ Errorf 2

Figure: Profile Editor
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Message Editor

With message editor, users can build a template for each protocol message type. The value for each field may be changed in the
message template prior to testing. The protocol fields comprises of mandatory fixed parameters, mandatory variable parameters, and
optional variable parameters.

rl_l:-l'S Meszage Editor - Untitled — O pd

File Wiew Direction Tools Help
= d 2 x

Frame Mo E- MTP2 User Peer-To-Peer Adaptation ~
- Werzion

- Spare

- Meszage Clazs

- M2PA Meszage Tupe

- Meszzage Length

- BSM

- F5M

- State
... Fillar

MTEPFZ User Peer-To-Peer Rdaptation Layer ==—————======= =

0000 Wersion = 00000001 Release 1.0 of MZPR protocol
0001 Spare 0 {00}

002 Message Class 00001011 MZPR Messages

0003 M2ZPR Message Type 00000010 Link Status

0004 Message Length 20 (x00000014)

0005 BSH 1043€58 (x100052)

Q00D EFSH 0 {x000000)

0010 State = x00000005% Qut of Service (005)

£ >
Ready | |NUM |SCRL

Figure: Message Editor
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Call Emulation

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).

MAPS (M2PAConformance ITU ) - [Call Generation -Conformance Test_ts_101591v010107p] - O K
|§J Configurations Emulator Reports Editer Debug Tocls  Windows Help - 8 x
= N 1 ] LS n 4
QEHLs3 vBRTY s £ L 0D
' g &
Prrofile Events Fiesult I Total lterations Completed lterz
0101 1 p s H RO None 1
2 0107 pgls M2PAALGHIDZ None Pass 1 1
3 M2PA_Conformance_101591v0101 00 p.gls M 2PAAL GMIDG Start None Unknowin 1 a
4 M2PA_Contarmance_101591v0101 01 p.gls M2PAALGNOOT Start Nane Unknawin 1 a
5 M2PA_Contarmance_101591v0101 01 p.gls M2PAALGNOOZ Start Nane Unknawin 1 a
B M2P4_Conformance_101531+010107p.gls M2PASLGNOO3 Start | None Unknown 1 1} v
< >
1
Add | Delete | Insert | Refresh | start | swrtan| sop [v| stpan [ abor | aportal
Save | Cobmn'idh — f———— T ShowLatest
Find
MEPS ouT ki
=—=———————" MTP2 User Peer_To_Peer Adaptation Laver ==————————0= =
0001 Spare =0 (x00)
0002 Message Class = 00001011 M2PA Messages
0003 M2PR Message Type = 00000010 Link Status
0004 Message Length = 20 (x00000014)
0003 BSN = 1048€58 (x100052)
000D FSN = 0 (x000000)
0010 State = x0000000% Out of Service (00S)
< >
Seripts Ilus.x_pSeqnm:eK Event Config >\ Script Flow >\ M2PA Conformance Report /
@ Initialisation Errors | @ ErorEvents | ® Captured Errors | ® Link Status Up=1 Down=0 | 4

Figure: Call Generation

M2PA Conformance Test Report

The M2PA Conformance Test Report tab displays Date/Time, Test Purpose Number, Status, Test Configuration, Precondition,
Reference, Test Description, and Test Result for the selected test case. This information is provided to verify the conformance result, as
shown below.

MAPS (M2ZPAConformance [TU) - [Call Generation -Conformance Test_ts_101591w010101p] - ] ®
|é, Coenfigurations Emulator Reports  Editor Debug Tocls  Windows Help - & x
= 1 & N n Fa)
RQEDLs 3 vBR Y e o £z|@)|u‘
& =]
Li=HR| . (8 dal
Srio Script Mame Profile Call Infa Script Ewecution Status Events Result Tatal lterations ~
formance_101 h 101 1
2 M2P4_Conformance_101591 w01 M2PAALGMI0Z Start Mone Unknown 1
3 M2P4_Conformance_101597+010107 p.gls M2PAALGMI0S Start Mone Unknown 1
4 12P&_Contormance_101597+010107 p.gls M2PaalGNOOT Start Mone Unknown 1
5 M2P4_Conformance_101591+010107 p.gls M2PAALGNODZ Stark Mone Unknown 1
B t2P4,_Conformance_101591+010101 p.gls M2PAALGNOO3 Start Mone Unknown 1
7 L¥ Lol = L NN PR AMRa LN - Al RADDA AL CZRIOAA kb LY, 1 il it e 1 &2
< >
1
add | Delete | msert | Refresh | start | swetal| sop [ swpal [w| abcr [ abortal
| Head | vatue
ate/Time 2023-03-19 16:36:10.637000
est Purpose Numb... M2PA ATGN_I 01
Status Mandatory
recondition Successfully established SCTP association between the SUT and the Tester. SUT has sent a Link Status (Out of Service) message
eference Section 2.1.3 [1]
est Description Ensure that the IUT upon reception of an Link Status (Out of Service) message with a version field different from 1 does not respond with a Link Status (Alignment) ._
Software Test Result Pass
ual User Verifi...
ailure Cause NA
< b3
Scripts >\ Message Seguence >\ Event Config >\ Script Flow >\H2PA Conformance Report
@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 | Y

Figure: M2PA Conformance Test Report
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Buyer’s Guide

Item No Product Description

PKS130 MAPS™ M2PAConformance
MAPS™ SIGTRAN Emulator

Item No Related Software

PKS129 MAPS™ SCTP Conformance

PKS135 MAPS™ ISDN SIGTRAN (ISDN IP)

PKS136 MAPS™ INAP over IP Emulator (ANSI, ITU)
PKS152 MAPS™ SIGTRAN ANSI MAP

For more information, refer to MAPS™ SIGTRAN (SS7 over IP) Protocol Emulator webpage.
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