MAPS™ |UP Protocol Simulation
(BRITISH TELECOM INTERCONNECT USER PART - BT IUP)
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Overview

GL’s Message Automation and Protocol Simulation (MAPS™) for BT IUP protocol is an advanced simulator used to simulate UK specific
SS7 IUP in BT networks. It is designed to simulate Incoming and Outgoing Networks via Interconnect route as defined by the PNO-ISC/
INFO/004(IUP) and TGS/SPEC/006 specifications. MAPS™ IUP functionality covers the UK variant of SS7 implementing MTP2, MTP3
protocol standards over TDM (T1/E1) transport layer.

Ready scripts are available supporting various protocol services including Basic (Telephony) Call Service protocol (IFAM, IAM, ACI,
Bearer Establishment), Request Service protocol, Nodal End-to-End Data protocol, Enveloped ISUP Essential Service protocol, and ISDN
Call Handling Service protocol.

The tester supports testing network elements, error tracking, regression testing, conformance testing, load testing/call generation and
generation of high volumes of traffic. It is able to run pre-defined test scenarios against ISUP test objects in a controlled & deterministic
manner.

The MAPS™ IUP supports powerful tools like Message Editor, Script Editor and Profile Editor which allow new scenarios to be created
or existing scenarios to be modified using ISUP messages and parameters. It gives the flexibility of modifying any message so that we
can easily duplicate the messages generated by any node to resolve interoperability issues.

MAPS™ |UP Emulator design also supports TDM traffic such as Voice, Digits, Tones, IVR, FAX, across the SS7 IUP network.

MAPS™ |UP supports client-server functionality through Command Line Interface (CLI) such as the Python, and TCL (Tool Command
Language) scripting tools. CLI provides the capability of remote operation, automation, and multi-site connectivity.

GL also provides an independent GUI based SS7 protocol analyzer for online capture and decode of the signaling in real-time both
during tests and as a stand-alone tracer for live systems.

For more information, refer to MAPS™ |UP Protocol Emulator webpage.
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Main Features

IUP simulation over TDM (T1/E1)

Multiple T1/E1 line interfaces supported

Supported procedures include Basic Call Service protocol (IFAM, IAM, ACI, Bearer Establishment), Request Service protocol, Nod-
al End-to-End Data protocol, Enveloped ISUP Essential Service protocol, and ISDN Call Handling Service protocol.

Supports generation & detection of TDM traffic - Auto Traffic Voice, Digits, Tones, IVR, FAX, Dynamic VF, and User-defined traffic

e User-friendly GUI for configuring the SS7 MTP Layers
e User-configured Circuit Mapping, i.e., defines Circuit Identification Codes (CIC) and map these CICs to Timeslots/Trunks in order

to enable Voice/Data traffic

Supports MTP2 and MTP3 protocol machine

Supports client-server functionality through Command Line Interface (CLI) such as the Python, and TCL (requires additional li-
cense)

Provides protocol trace with full message decoding, and graphical ladder diagrams of call flow with time stamp

Provides call statistics with associated captured events & error events during call simulation

Deployment of Products with Multiple features and Protocols

Auto and User Defined TDM traffic

Provides Fault Insertion and Erroneous Call Flow Testing

Testbed Setup Configuration

Test Bed setup is provided to establish communication between MAPS™ IUP and the DUT. It includes configuration parameters to be
set for point codes, link set ids, Circuit group and other parameter settings. Once the MTP layer is configured properly, IUP messages
can be transmitted and received. Default profile is used to configure MAPS™ IUP with end terminal parameters.

MAPS (Message Automation Protocol Simulation) (IUP UK) - [Testbed Setup - Card1] -0 X

| " Configurations Emulator Reports Editor Debug Tools Windows Help - | &%
EHe>s sPEIEME L %O

HER 9|

Config Value A
|12 Signalling Switching Point ’ ' —ExchangeType
Exchange Type Control Select Option
I CIC to Circuit Mapping Timeslot Based
- CIC Handling Method for CIC Based Mapping Configured in Profile Control j'
H=) SSP 1
L3 ssp1
SSP Point Code 1.1.1
I. Network Indicator National
H=) Link Set Parameters 1
L= Link Set Parameters 1
.- Adjacent Destination Point Code 222
Link Set Id 1
=] Link 1
L3 Link 1
Signaling Port 1
.- Signaling Timeslot 31
Signaling Link Selection 1
H=) Destination SSP 1
=) Destination SSP 1
T S
=) Circuit Group 1
L= Circuit Group 1

Port Number 1
CIC 1
=] Routes 1

L=} Routes 1

RoutingLinkSet 1
L Routing Destination Point Code

End User Confiquration IUP_Profiles.xml Coll s Edit
@ |Initialisation Errors | @ Error Events @ Captured Errors | @ LinkStatus 7
Testbed Setup

© GL Communications Inc.
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Pre-processing Tools

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. It includes protocol specific ‘lUP_Profiles.xml’ and traffic specific ‘TrafficProfile’ configurations.

MAPS (Message Automation Protocol Simulation) (IUP UK) - [Profile Editor - IUP_Profiles] -OoX
[0 Configurations Emulator Reports Editor DebugTools Windows Help - 8x
3 « a <RI E R
QB> PHsEHGGE L L0
HR| . 9
A | Config Value 2
1 CardiTSOl 5 CardiTS01
2 Card1TS02 Card Number
Timeslot
3 Card1TS03
4 Card1TS04
5 Card1TS0S
6 Card1TSO06
7 Card1TS07
s | Number of Digits to send in Enbloc
& I Initiating Protocol 1AM
% S | Ringback When Free Service Disable
10 Card1TS10 =) 1AM FAM Message indicators
1 e I Calling Party Category Ordinary (Residential)
& T [~ Calling Line Indicator Not Included
I CUI Blocking Indicator CLIBlocked
13 Card1TS13 [~ International Indicator No Information
14 CardITS14 I Interworking Indicator Interworking involved
P [+ Priority Access Indicator ‘ Nt PA Call v
I Meter Delay Guard Timeout Indicator No MDG Timeout Required
16 Card1TS16 I Protection Indicator Non-Priority, Non-Protected ...
17 CardiTS17 I Service Handling Protocol Basic (telephony) call protocol
PRisemedon | Release Protocol Indicator Only CNA Supported
I Long Propagation Delay Indicator LPD Path Not Included
19 Card1TS19 I NML Call Type Indicator CCSS call
I Outgoing Echo Control Device Indicator ECD Not Included
20} {Card 3520 I Network Translated Address Indicator No Information
21 CardiTs21 I Interconnect Specific Information 1
pAcainss I Routing Control Indicator 2
I Call Path Indicator Select any available route
o s I Presentation Number Indicator PN Not Available
24 CardiTs24 L eRi Enveloped-1SUP requested
25 CardiTs25 Ha) ACI Message Parameters
p—— ) ACM Message Parameters
q L=) Answer Message Parameter
27 CardiTs27 L Type Of Answer Answer- Non Chargeable
28 CardiTs28 { L4 Enveloped ISUP Message Parameters Add_| Insert | Delete
L) Signaling Link Test Message Parameters o ||| Propertes
Insert Delete Qear Test Pattem 563901 2
32 Cardzrsol @ Initialisation Errors @ ErrorEvents @ CopturedErors | @ Link Status Up=0Dow

Profile Editor

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.

& ScriptEditor - [C:\Program Files\GL Communications Inc\Usb E1 Analyzer\MAPS\IUP\UK\Scripts\IUP_Call.gls] &= o X
& File View Edit Shortcuts Tools Help - & X
DR x = 32 0o ?
EIE R wP_Call > x I
; ==
//Initialize Variables g
ReportEvent (IUPScript = "Started"); g
KeyIdentifier: opc , dpc, cic ; —
MsgHandler : "IUPMsgHandler";
CallDuration=$_CallDuration;
Load Profile CallAnswerTime=$ CallAnswerTime;
Start Timer InterCallDuration=$_InterCallDuration;
Stop Timer ProtocolStandard="IUP";
Stop Retransmit Timer ActiveUserEvent: "Initiate Call";
Conditional & Flow Control StopAll=0;
Variable LocalCICState="";
Maps CLI RemoteCICState="";
Logs / Comment TDMSessionState = "NOT STARTED";
- Init IUPState = "IDLE";
Chid Saript ACI8="False";
DataBase RBWFRequest="False";
Send Report InitiateRBWFCallsetup="False";
Resume IUPReleaseCause=48;
Return CircuitFreeCount=0;
Indude CICFreed=0;
Exit ReleaseCount=0;
[#- Utility Functions DPNSSCQ=1;
Traffic Commands
if (_EnableRandomization == 1)
InitializeRandomId(RandomDuration, RandomCDMin, RandomCDMax, "uniform");
GenerateRandomId (RandomDuration,CallDuration);
EventLog ("Call Duration = ", CallDuration):;
- PO DI S T T e g AT weem s E ey e
< T e - T - >
Ready Line Count - 272 | Line: 1 Col : 1 NUM 4

Script Editor

Document Number: XX682-01

© GL Communications Inc.
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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 - E-Information = a X
File View Direction Tools Help

= H ? X

Frame No E-1SUP A _j

1 Message Type Information = 4
- Mandatory Fixed Parameters
- Information Indicator Parameter
Calling Party Addr.Resp.Ind

Hold Provided Indicator Y,

< >

MTP3 Layer ============ = ~
0000 Service Indicator = ....0100 Telephone User Part
0000 Priority Code = ..00.... Priority Code 0
0000 Sub-service field T National Network
0001 DPC = 4.8.0(01000000 ..100000)
0002 OPC = 1.40.0(00...... 01010000 ....0010)

Higher Layer Data = x0308020F00040000013504FSCOFSCOFS502000000
IUP Layer =

0004 Circuit Identification Code
000€ Message Types

ISUP Message =
0008 Length

ISUP user data

€1 (1101.... 00000011)
%0802 Enveloped ISUP Message

15 (00001111 O0....... )
%0400000139504F9COFSCOFS502000000

ISUP Layer ============ =
000A Message Type = 00000100 Information
Mandatory Fixed Parameters =
Information Indicator Parameter -
0008 Calling Party Addr.Resp.Ind = . ..00 not included
000B Hold Provided Indicator = - hold not provided
000B  Calling party's category resp.ind = . . not included
000B Charge information resp.ind =, . not included
0008 Solicited information indicator = 0....... solicited
000D Pointer to optional parameters = x01 (1)
Mandatory Variable Length Parameters = None v
< >
|Ready INUM 2

Message Editor
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.

Once the call simulation is done the user can analyze the captured traffic, error events encountered during the progress of the call from
the database through web interface. The below screenshot shows call simulation and events log.

@ MAPS (Message Automation Protocol Simulation) (IUP UK ) - [Call Generation - CallGenDefault] - oIEH
4y, Configurations Emulstor Reports Editor Windows Help _|&]x
QL veB V¥ O
6 &
(A | ooete | imen | metresn [_sota | _sop |_sopml | _sbor | _sborar |
Comwidh —— ———————
MAPS out ol T -
_IUPS-uan Events (===
1UP Subsequent Addess Message isneit| EventLog |Enot Event:l CapluedEnm]
o004 careuic
P Send N igts oooe nezeage | Date/Time [ Captured Events [CalTraceld [ ScriptName [ Sciiptid
looos caiing | 201557 10:00:34.396000  MTP3 Status :_SSP(O]LinkSel{0] Link[O}MTP3Status =Active  1.1.1.2221  SLTMgls ProtScriptid_1_81352163-3788.5352
jooos casiinc | 201557 10:00:39.296000  CardNumber = 1, Timeslot = 1 - IUP_Calgls  CGProtScriptld_1_81373656-3790-444
LUP fctonel Colrormaten A0 Tpe 7 o000 |[ooos Tneerne | 201557 10:00:39.296000  LinkSetSize=1 IUP_Calgls  CGProtScriptld_1_81373656-3790-444
okt el jooos zncerve | 201557 10:0033.297000  CTI=3 IUP_Calgls  CGProtScriptld_1_81373656-3790-444
02000 | Mever 1 | 201557 10:00:39.297000  CPC= IUP_Callgls  CGProtScriptid_1_81373656-3730-444
1UP Adgional A Type? oo |[o00e Procect | 201557 10:00:39.239000  Initial Address Message Sent IUP_Callgls  CGProtScriptld_1_81373656-3790-444
1UP AdSionalC -AQType1 jooor sexvicd | 201557 10:00:39.887000  SAM Sent IUP_Calgls  CGProtScriptld_1_81373656-3790-444
62100 |fooon 1ong 71 | 201557 10:00:40.466000  FAM Sent IUP_Calgls  CGProtScriptld_1_81373656-3790-444
ook mi-cal | 201557 10:00:41.038000  ACI Type7 Received IUP_Callgls  CGProtScriptld_1_81373656-3790-444
ki looos xemo ¢« | 201557 10:00:41.038000  ACI Type 1 with ICC 1 Response Sent IUP_Calgls  CGProtScriptld_1_81373656-3790-444
oooe sewwork | 201557 10:00:41.620000  AC| Type? Received IUP_Calgls  CGProtScriptld_1_81373656-3790-444
oo |foooc nowwess | 201557 10:00:41.620000  ACI Type 1 with ICC 12 Response Sent IUP _Callgls  C iptld_1_81373656-3730-444
[e— p— joooc caus 54 | 201557 10:00:42.206000  Protocol Negotiation Message Received ! CGProtScriptld_1_81373656-3790-444
b oo0e present | 201557 10:00:42.208000  CallInitiated CGProtScriptld_1_81373656-3790-444
Eromatin oooo sx | 201557 10:00:42.809000  Information Requested 81373656-3790-444
oo muaber | 2015.5.7 10:00:42.809000  ACI Type 3 with ICC 5 Response Sent _81373656-3790-444
395000 201557 10:00:43.395000  Information Requested ! 81373656-3790-444
1UP AdSionsl Canforation -AC1 Type 5 i 201557 10:00:43.395000  ACI Type 5 with ICC 8 Response Sent IUPCallgls  CGProtScriptid_1_81373656-3730-444
B 201557 10:00:43967000  Call Connected IUPCallgls  CGProtScriptid_1_81373656-3730-444
ormsten 201557 10:00:43.967000  Card and Timeslot = Card1 TS01 IUP_Calgls  CGProtScriptld_1_81373656-3790-444
201557 10:00:43.968000  Loaded Traffic Profil: Card1TS01 IUP_Callgls  CGProtScriptld_1_81373656-3790-444
201557 10:01:04.020000  File Sending Complete IUP_Callgls  CGProtScriptld_1_81373656-3790-444
Ednaves 201557 10:01:43.976000  Cal Duration Timer Expired IUP_Calgls  CGProtScriptld_1_81373656-3790-444
i Transited 201557 10:01:43.986000  E-Release Received IUP_Calgls  CGProtScriptld_1_81373656-3790-444
201557 10:01:43.988000  REL Requested IUP_Calgls  CGProtScriptld_1_81373656-3790-444
G 201557 10:01:44544000  Release Received IUP_Calgls  CGProtScriptld_1_81373656-3790-444
ERseme 201557 10:01:44545000  CCF Sent 112 IUP_Callgls  CGProtScriptld_1_81373656-3790-444 v
IUP Release ~ b o £ %
< >
Save Events
Scipts )\ Message Sequence [ Event Config Script Flow
£ A 7 Cleat [~ Capture Events to fle =

Call Generation and Call Reception

Document Number: XX682-01 *.Q.’ GL Communications Inc.
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MAPS™ |UP Call Flow Scenario

Basic (telephony) Service Handling Procedure

The IUP basic (Telephony) call procedure is initiated by sending IAM/IFAM message from outgoing network to the incoming network
establishing an end to end connection suitable for telephony calls.

IUP Initial Address Message

SAM — Subsequent Address Msg
IUP Final Address Message

ACI Type

IUP Address Complete Message

Ring Tone
IUP Answer

Conversation
CLF— Clear Forward
CBK— Clear Back
RLG— Release

IUP Circuit Free

Basic (telephony) Service Handling Procedure
MAPS™ JUP Call Flow Scenario

Enveloped ISUP Call Procedure

The Enveloped ISUP call procedure is initiated at outgoing network to begin EIM procedure by sending IUP with PRI = 1 to the Incoming
Network. The protocol negotiation between the two terminals is initiated with IUP PNM message sent by the Incoming Network
terminal. The call is proceeded by exchanging IUP messages enveloped within ISUP between the two terminals.

Outgoing IUP+ AAAAAAAA Incoming
Network Network

IUP IAM (PRI = 1) PRI = 1 (Protocol Request Indicator)
Enabledto use Enveloped-ISUP

Send N digits

IUP SAM, FAM

EIM [Information Request]

Additional Information
ACI

PNM } Protocol Negotiation

EIM [ISUP-IAM]

Enveloped-ISUP

EIM [ISUP-ACM] ¥
essages

EIM [ISUP-ANM]

< Communication Phase >} Traffic

EIM [ISUP-REL]

IUP REL Call Release

IUP CCT Free

IUP CCT Free

Enveloped ISUP Call Procedure

© GL Communications Inc.
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MAPS™ IUP Supported Procedures

e Bearer establishment
— |IFAM Protocol
IAM (SND) Protocol
IAM (SAD) Protocol
Subsequent Address Message (SAM)
Final Address Message (FAM)
e Call Establishment
— IUP Basic Call Service: (Service Handling Protocol)
— Request Service protocol (Service Handling Protocol 2)
— SASUI Protocol (Supplementary Call Information)
— ACI Protocol (Supplementary Call Information)
— Nodal End-to-End Data Protocol (Service Handling Protocol 3)
— ISDN Call Protocol (Service Handling Protocol 1)
— Enveloped ISUP Essential (Service Handling Protocol 8)
e Call Supervision
— Connection not completed — SUBSCRIBER ENGAGED or SUBSCRIBER OUT
o (Call Release
— Connection not completed — CNA procedures
— Connection not completed — RELEASE procedures
— Bearer Release Protocols

Supported Protocol and Specifications

M

al®] s | T

| " u |V

TCAP P|F
SCCP

MTP Level 3

MTP Level 2
MTP Level 1

Supported Protocols Standard / Specification Used
ND1006:2007/05 TSG/SPEC/006 (IUP)
ND1104:2004/11 PNO-ISC/INFO/004 (Proprietary Extensions to IUP)
IUP ND1301:2001/03 DPNSS (Digital Private Signaling System No 1 (DPNSS 1))
ISDN User Part (ISUP) UK - ND1007:2001/07 PNO-ISC/SPEC/007

MTP3 (UK) ITU-T Recommendation Q.703

MTP2 (UK) T-REC-Q.703-199607

© 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 C++, TCL, Python and others.

The TCL "Outgoing_Nw.tcl" script loads the CLI server script "IUP_Call.gls” and the MAPS™ profile “Card1TS01” to remotely perform
IUP signaling call generation and reception. MAPS™ CLI Server script can also handle traffic functionalities. Various supported traffic
user events are send digits/file/tones, detect digits/file/tones, dial, originate call, terminate call, start and stop traffic and so on.

. L\ Program Files (8 L Communications Inc\USB E1 Analyz
» load "mapsclientifc.dll"
% source Starttesthed.tcl

Connection Establizhed

Test Bed Started
#% Run Outgoing_MNw.tcl "Send_Digits' """

Starting Placecall Script...

Script Started

Line 1 Placing Call....

IUP Call Initiated

Line 1 Waiting For Response....

IUP Address Complete Received

Line 1 Waiting For Call Connection....
IUPF Call Connected

Sending Dtmf Digits from Linel...
TDM Digits Sent

Line 1 Waiting For Call Release....
IUF Releaze not Receiwed

Line 1 IUP Releasing Call....

IUP Call Released

Script Stopped
%

o x|
") File Edit View =181 x|

DEE B x

[V View Latest Command

2014-8-13 12:37:27.813000

2014-8-13 12:37:21.046000 :
2014-8-13 12:37:21.047000 :
2014-8-13 12:37:21.047000 :
2014-8-13 12:37:27.812000 :
: UserEvent 2147483651 "MonitorDigits";
2014-8-13 12:37:58.171000 :
2014-8-13 12:37:59.592000 :
2014-8-13 12:39:15,925000 :
2014-8-13 12:39:15.926000 :
2014-8-13 12:39:15.926000 :
2014-8-13 12:39:24.769000 :
2014-8-13 12:39:24.769000 :
2014-8-13 12:39:29.244000 :

Apply Global Configuration # “_CallDuration"=70000,"_IAMProtocol"="SND","_MaxRequestedDigitsinSendnDigits"=2,"_RequiredNoOFfDigits"=10;
IncomingCallHandler # "IUP Initial Address Message"="IUP_Call.gls";

IncomingCallHandler # "IUP Initial and Final Address Message"="IUP_Call.gls";

UserEvent 2147483651 "Send IUP Answer"# "TypeOfanswer"=1;

UserEvent 2147483651 "IUPTerminate";

StopScript 2147483651;

Apply Global Configuration # "_CallDuration"=70000,"_IAMProtocol'="SND","_MaxRequestedDigitsinSendnDigits"=2,"_RequiredNoOfDigits"=10;
IncomingCallHandler # "IUP Initial Address Message"="IUP_Call.gls";

IncomingCallHandler # "IUP Initial and Final Address Message"="IUP_Call.gls";

UserEvent 2147483652 "Send IUP Answer"# "TypeOfanswer'=1;

UserEvent 2147483652 "MonitorDigits";

StopScript 2147483652;

NUM

N\

< GL Communications Inc.
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Buyer’s Guide

Item No Product Description
XX682 MAPS™ [UP Emulator

XX610, XX620 TDM Traffic Options

Item No Related Software

XX649 MAPS™ SS7 Emulator

Item No Related Hardware

PTEOO1 tProbe™ Dual T1 E1 Laptop Analyzer with Basic Analyzer Software

XTEOO1 Dual T1 E1 Express (PCle) Boards (requires additional licenses)

FTE0O01 QuadXpress T1E1 Main Board (Quad Port— requires additional licenses)

ETEO01 OctalXpress T1E1 Main Board plus Daughter Board (Octal Port— requires additional licenses)

Note: PCs which include GL hardware/software require Intel or AMD processors for compliance.

For more information, refer to MAPS™ IUP Protocol Emulator webpage.
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