MAPS™ M2UA Conformance
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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 M3UA (MTP3 User Adaptation Layer).

The M2UA is a protocol for the transport of any SS7 MTP2-User signaling (e.g. MTP3 messages) over IP using the Stream Control
Transport protocol (SCTP) or any other suitable transport protocol. This protocol would be used between a Signaling Gateway (SG) and
an Application Server Process (ASP) (e.g. Media Gateway Controller - MGC) or IP-resident Database.

GL's Message Automation and Protocol Simulation (MAPS™) M2PA Conformance Test Suite (requires additional licenses) is designed
with 50+ test cases, as per IETF RFC 3331 (M2UA Conformance) specifications. It includes inbuilt conformance scripts (*.gls) for ASP
conformance and SGP Conformance in M2UA interface as per 3GPP standards.

The MAPS™ M2UA Conformance tool can be configured to act as either an ASP (Application Server Process) or an SGP (Signaling
Gateway Process). When set up as an ASP with the appropriate conformance script, it can simulate various network-side procedures,
enabling the automation of SGP (Device Under Test) testing across multiple UP/Down test cases. Similarly, when configured as an SGP
with the relevant conformance script, it can simulate network-side procedures to automate ASP (Device Under Test) testing for the
same range of UP/Down test cases.

Test cases include ASPM State and traffic Transactions Management, Interface Identifier MGMT (IIM) and MTP2 User Adaptation.

Supported Test Cases

e ASPM State and traffic Transactions Management
e Interface Identifier MGMT (lIM) Messages
e MTP2 User Adaptation Messages

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

e Emulates ASP and SGP nodes

e Generates and process M2UA (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

NIF
MTP (L3)
M2 UA
MTP (L2) M2 UA
SCTP
L1
IP
Supported Protocols Standard / Specification Used
NIF - Nodal Interworking Function TS 102 380 [1]
M2UA RFC 3331 RFC 3331
SCTP - Stream Control Transmission Protocol RFC 9260
MTP2 - Message Transfer Part 2 Q.703, ITU-T Blue Book
MTP3 - Message Transfer Part 3 Q.703, ITU-T Blue Book
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Testbed Setup Configuration

Testbed setup provides options to establish communication between MAPS™ M2UA 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™ M2UA Conformance with end terminal parameters.

I MAPS (Message Automation Protocel Simulation) ASP (M2UAConformance [TU ) - [Testbed Setup -TestBe.. — | X
K| Configurations  Ermulator  Reports  Editor  Debug Tools  Windows  Help -
LY ERIT D IEXE FRIEEICIE
HE L%
Config Value # ||| v Enable
B ASP Configuration
-  ASP Simulation Mode Simulation Mode
H=l ASPs 1
L= Asps 1
H=l SCTP Aszociation
~  ASP SCTP Mode Client
—  ASPIP Address 192.168.12.47
- ASP Source Port 2004
~ 5GP IP Address 192.168.12.55
- 5GP Port 2904
H=1 ASP |dentifier Configuration
= Include ASP Identifier False
L ASP ldentifier 1
H=1 Traffic Mode Configuration
= Include Traffic Mode Type True
= Traffic Mode Type Load-Share
L=l AS Configuration
—  Interface |d Type Integer
—  Dynamic Registration True
- Include InterfacelD in ASP Active True
L= 557 Link Configuration
L5 $57 Links 1
L= 557 Links 1
Interface Id for Integer Type 1
Interface Id for Text Type DTt
Local LK ldentifier 2
Signaling Data Terminal |dentifier 3
Signaling Data Link Identifier 4
L Conformance Test Configuration ASP_Conformance_Profilexml ¥ || start B I
@ Initialisation Errors | @ Error Events | 2

Figure: Testbed Configuration
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Script Editor

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.

& SeriptEditar - [ChUsers\PrabhavathitDe sktopiBhawyat AP S-M2UAC onforman ce\MAR W2 LA arfarmanc et TUNASPYScriptsi b 2 4_ASP. gls] - O *
& File Miew Edit Shortcuts  Toals Help - &8 X
b= E x = = ||| ®
Command Window ax||4 M2UA_ASP Fox %
Action A 1 //#HM2ZUL Profiles.xml#g o) g
CDnditiDnal&Flchontrol 2 ll."lll"ﬂ‘ﬁﬂ‘ﬂ‘ﬂ‘*ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘******ﬁﬁ***ﬁﬁ***ﬁ****ﬁt* MZ2TUA Procedures *##F¥FFFFTaa 2444448 g
- Watiable 3 2
- Maps CLT 4 // Initialize Varishles S
- 5end Client Response 5
- CLT Command 6 KeyIdentifier: ConnectionId;
- Report Event 7i HeartbheatData= (hexstring) OX5634523;
[ Logs | Comment S ASPId=1:
[#- Init 9¢ RecvMiUlInterfacelId=0;
[=1- Child Script 10; AZPState = MAZP DOWN™;
- Start Child Script 11} MsgHandler : "MNZUL MessageHandler™:
- Stop Child Script 12i Status = "Waiting For SCTP =tatus UP":
- Set Script Yariable 13} AZPAcKUEAdded=0;
- Apply Event ta Child script 14 ASPUP_M2UA SGP_ASPM IO 01=0;
- Invoke Mew Script 15 AJPACL iVE_HZ UA_SGP_ASPH_IO_DS=D;
£ Datafiase 16 ASPUP_M2UL SGP_ASPM IO D4=0:
1] ExecuteCuery 17 Renttempt,_nSPUPF lag=0;
- GetRecords 15
- 5end Report 12 if( ConformanceMode=="Trus'")
- Resume 20 goto "GetTestlaselescription™;
- Return 21 endif
- Inchude 22 if (MagReceiwved)
- Exik 23 if [ ConformanceMode=="Tru=")
E1- Utiity Functions 24 Texit;
- Arithmetic Operations 25 endif
OnYersions Z6 wait;
tring Operation 27 else
andom Mumbers Z8 if [ Invoked==1] Y]
: eneral v < >
Ready Line Count - 1024 | Line : 1 Col : 1 MNURA

Figure: Script Editor

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.

RASPS (Message Autornation Protocol Simulation) &3P (M2UAConformance ITU ) - [Profile Editor -A5P_Conformance_Profile] — O >
K| Configurations  Ernulator  Beports Editor  Debug Tools Windows  Help - 8 X
& . *
Qg & ¢ @ © \2
HE . %)
| # | Profiles (Edit-F2) # | Config Value v Enable
B M2UASGPASTMVO1
2 MZLASGPASTMVOZ =l M2UA Conformance
Ij Test Case Mame M2UA_SGP_ASPM_V_01
d  MELASGRASTIVDS =) Invalid Parameters for Invalid and Error handling
4 MZUASGPASTMYOG I: ASP |dentifier 100
5 M2UASGPASTMYOS Interface Id 300
6 MZUASGPASTMYOE
7 MZUASGPASTMWOT
5 MZUASGPASTMYOS add | Insart Delete
9 MZUASSPASTMYOS o Properties
Insert Delete Clear B
@ |Initialisation Errors @ Error Events @ Captured Errors @ Lir

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.

s Message Editor - Untitled — O >

File View Directicn Tools Help
= H 7 X

Frame Mo E- MTP2 User Peer-To-Peer Adaptation S
1 - WErzion

- Spare

- Meszage Claszs

- M 2PA Meszage Type

- Mezzage Length

~B5H

- FSM

- State
.. Eillar

MTEZ User Peer-To-Peer Adaptation Layer =———————=—== =

0000 Wersion = 00000001 Release 1.0 of M2ZPR protocol
0001 Spare O {00

002 Message Class 00001011 MZPR Messages

0003 M2ZPR Message Type 00000010 Link Status

0004 Message Length 20 (=00000014)

0005 BSH = 1042&58 (x100052)

000D FSH = 0 (000000}

0010 State = x0000000% Qut of Serwvice (0Q05)

< >
Ready MUM |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). The test scripts may be started
manually or they can be automatically triggered by incoming messages.

Call Emulation for SGP Conformance

MAPS (Message Automation Protocel Simulation) SGP (M2UACenformance ITU ) - [Call Generation -CallGenDefault] — O *
|§, Configurations  Emulator  Reports  Editor  Debug Tocols  Windows  Help - 8 x
— X . I & Y Y = n )
QEERS B VPR JE m@m£z|@|u‘
. =]
D= HR| S iy
Script Name Profile Call Infa Script Execution | Status Events Ewvents Prafile | Result Total Iterations | Completed [teration ~
nformar s |t 0 Hone | I
2 M24,_Conformance_SGP.gl:  M2ZUAASPASPMVOZ Mone Unknown 1 0
3 M2UA_Conformance_SGP.gls  M2UAASPASPMYOS Mone Unknown 1 1]
4 M2UA_Conformance_SGP.gls  M2UAASPASPMYD4 Mone Unknown 1 1]
R MAA Confarmnance CEP ale  WM21AACPASPRVOR blone | Ik rrwaar 1 n e
£ >
]
[ Add | Delete | nsert | Refresh | start | strtan| siop |¥| swpanfw| abor | abortan
Save |  ColmnWwidh —f——— T Show Latest
Find
ASP 5GP "
MTEZ User Rdaptation Layer ============ =
0000 Version = 00000001 Release 1.0
0002 Message Class = 00000011 ASP State Mainte
4 ASP Up Ack o 0002 ASDSM Message Type = 00000001 ASD Up
bl [lG:3:52025000 0004 Message Length = 2 (x00000008)
M atify
e 16:31:57. 950000
A5P Down Ack
o S 16:31:57.951000
£ >
Scripts )\Mﬁsage hlem:e’,( Ewvent Config >\ Script Flow >\ M2UA ASP Conformance Report /
@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1Dao |

ol

Figure: Call Generation

MAPS (Message Automation Protocel Simulation) ASP (M2UACenformance ITU) - [Call Reception] - X
4 Configurations Emulator Reports  Editor Debug Tools  Windows Help - 8 x
=7 N ; 0 & T Y n oy
QI Bsa/s@RIE e /5 L0
| SrMNo | Script Name: | Profile | Call Info | ScrigtEkecutionl Status | Events | Events Profile | Results
1 Check_SCTP_Status.gls _ Mone Unknown
e s RettemptasPUR |
1
Stop I Stop All | Abort | Abort Al | ¥ showRecords |~ Select Active Call [~ Auto Trash  Trash |
Save I Colurn Width ~ — —— I Show Latest
ASP SGP o Find
CobdlD 05:47:18.164000
EP0 03:41:20.170000
ASP Up &ck
4 el 09:41:20.265000
Fiegistiation Fequest 0% 41-20. 265000
Natify
e 09:41:20.265000
ASP Down Ack
4 SR 09:41:20.265000 v
< >
Scripts 3, Message h.lence/( Event Corfig >\ Seript Flow >\ M2UA SGP Corformance Report /

@ |Initialisation Errors | @ Error Events

| @ Captured Errors | @ Link Status Up=1 Down=0

Figure: Call reception
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Call Emulation for ASP Conformance

MAPS (Message Autornation Protocal Simulation) 5GP (M2UACanformance [TU ) - [Call Reception] — (] *
| % Configurations Ernulator  Reports  Editor  DebugTools  Windows  Help - 8 X
| g = ) ; I 3 ] [N . n e
QEFEssv@u Y6 100
SrMao | Script Mame | Frofile | Call Info | Script Execution | Status | Events Eventz Profile | Fesults
1 Check_SCTP_Status.gls — Mone Unknovn
|2 | N TR (S s

| Stop I Stop &l | Abort | Abort Al | ¥ show Records [ Select Active Call [ Auto Trash Trash |

Save I Column Width = f———— T~ Shaow Latest

ASP SGP

Find

============ MTPZ User Adaptation Layer ===
0000 Version
000z Message Class

00000001 Re
00000011 A

v — o0 Leven orcue T - ¢ tsosso
< Hatify 11:20:20.630000

ASP Down Il 11:30:20. 787000
p ASP Dowin Ack 11:30:20, 765000

Scripts 3, Message Sequencel( Ewent Config >\ Script Flow >\ M2UA ASP Conformance Feport /

@ |Initialisation Errors | @ Error Bvents | @ Captured Errors | @ Link Stat 4

Figure: Call Generation

MAPS (Message Sutomation Protocol Simulation) &SP (M2UAConformance [TU) - [Call Generation ] — (] X

|ﬁ, Configurations  Ernulator  Reports  Editor  Debug Tools  Windows  Help

- 8 X
Gy : ) ; i 5 5 [ Y
R5Be 3 vBR|JE 6L L 0T
It =
Ul=HR . 8&
SrMo | Script Mame Prafile Call Infa Script Execution | Status Events Result Tatal [terations | Completed Iter

- orm: GPASPMVTT None I
Zz M2Ua_Conformance_&5F.gl:  M2UASGPASPMYOZ Start Mone Unkrown 1 0 |
3 M2Ua_Conformance_&5P.gl: M2UASGPASPMYOZ Start Mone Unknown 1 0
4 M2U4_Conformance_ASP.gls  M2UASGPASPMVD4 Start Mone Unkrown 1 1]
5 M2UA_Conformance_ASF.gl:  M2UASGPASPMYIS Start Mane Unknawn 1 0
]
Add Delete | Insert I ReFreshI Skart | Skart Alll Stop IVl Stap All |V| Abart |Ab0rt n|||
Save I Column width § —— p——— |- Show Latest
Find
ASP 5GP i
============ NTPE User Adaptation Layer ============ =
0000 Version = gooooool
e I TR 000z Message Class = Qoooooll .
pAC e 0003 ASPEM Message Type = 0oo0ooal .
[ilka0-20 1000 0004 Message Length = & (x00000
Matif
= 11:30:20.741000
ASPD
= 11:30:20,743000
ASP Down Ack
}4 T 11:30:20.819000
Seripts >\Message Sequence/( Ewent Config >\ Seript Flaw >\ M2UA SGP Conformance Repart /
B } _ _ ~ @ |Initialisation Errors | @ ErrorEvents | @ Captured Errors | @ Link 4.'

Figure: Call reception
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M2PA Conformance Test Report

The M2UA 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.

14 MAPS (Message Automation Protocol Simulation) SGP (M2UACenformance [TU ) - [Call Generation -CallGenDefault]

- O X
|%, Configurstions  Emulator Reports Editor Debug Tools  Windows Help - 8 %
= . i i ; 5 v [i] )
QF S>3 @RH ¥ sk L0T
l‘ =
=HR| . LI
Srio Script Name Prafile Call Info Script Execution Status Events Events Profile Fiesult Total lterations Completed lterations ~
ML | - 5GP Stat Nane ] Fac [ 1 1 ]
2 M2UA_Conformance_SGF.gls M2UASSPASPMYOZ Stark ASP Down Mone Pass 1 1
3 M2UA_Conformance_SGP.gls M2UAASPASPMYD3 Start MNaone Unknown 1 0
4 M2UA_Conformance_SGF.gls M2UASSPASPMYO4 Stark Mone Unknown 1 0
5 M2UA_Conformance_SGP.gls M2UASSPASPHYOE Start Naone Unknown 1 0 v
1
add | Delete | msert | Refiesh | start | swrtan| siop || stopal fe| abot | aborta
Date/Time Test Purpose Number Status Test Configuration Precondition Reference Test Description Test Result

2021-12-31 163 _|M2UA _ASP _ASPM WV 01] Mandatory [One ASP is configured in an AS _[SCTP association is established _|Sections 3 3 2 1

Pass
< >
Scripts >\ Message Sequence >\ Event Corfig >\ Script Flow >\M2UAASP Conformance Report
@ Initialisation Errors ‘ @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 |4
Figure: M2PA SGP Conformance Test Report
MAPS (Message Automation Protocol Simulation) A5P (M2UAConformance [TU) - [Call Generation ] — ] *
'a, Configurations  Emulator  Reports  Editor  Debug Tools  Windows  Help -
= i L ; 5 N [i]
Q|%@%|‘afk‘®§‘@sm‘£'&‘@)|0|
)= H B 8@
— =
S I Script Name I Profile: C. Script Execution | Status Events II Total Iterations | Completed [terati.
b o gl E 0 Start - Hone
2 M2U4_Confarmance_ASP.gls  M2UASGPASPMYOZ2 Start Mone Unknovn 1 0
3 M2U4_Conformance_ASP.gls  M2UASGPASPMYDZ Start None Unknowr 1 1}
4 M2UA Conformance ASP.gls  M2UASGPASPMYI4 Start Mane Unknown 1 0
1
| Add I Dslstel Insert: | Rsfreshl Stark | Start Al\l Stop '7' Stop all "'l Abort IAhurt Alll
Date/Time I Test Purpose Humber | Status | Test Configuration I Frecondition Eeference I Test Description Test Result
2021-12-30 11:30... M2TUA SGF_ASFM_V_01 Mandatory One ASF is configured in an AS .. SCTF association is established betwe... Sections 3.3.2.1; 3.... IUT responds with the ASF Up A . Fass
Scipts , Message Sequence 3, Evenl Config 5, SciptFlow ), M2UA SGP Conformance Report
- - @ Initialisation Errars | @ ErrorEvents | @ Captured Errors | ® Link Status Up=1 Down=0 | 4

Figure: M2PA ASP Conformance Test Report
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Buyer’s Guide

Item No Product Description

PKS130 MAPS™ M2UAConformance
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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