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Overview

GPRS and UMTS are evolutions of the Global System for Mobile Communications (GSM) networks. GPRS is a 2.5G mobile
communications technology that enables mobile wireless service providers to offer their mobile subscribers with packet-based data
services over GSM networks. The GPRS/UMTS packet core is primarily composed of two major network elements Gateway GPRS
Support Node (GGSN) and Serving GPRS Support Node (SGSN).

GL’s MAPS™ GnGp Interface Emulator is an advanced protocol emulator/tester for GTP emulation over Gn, Gp interfaces that can
emulate GTP messages and signaling specification as defined in 3GPP TS 29.060 GPRS Tunneling Protocol (GTP) standard. The tester
supports testing network elements SGSN and GGSN, error tracking, regression testing, and load testing/call generation. It can run pre-
defined test scenarios against GTP interface test objects in a controlled and deterministic manner.

GTP Interface Emulator supports powerful utilities like Message Editor, Script Editor, and Profile Editor which allow new scenarios to be
created or existing scenarios to be modified using GTP messages and parameters.

GL's MAPS™ GnGp supports user-plane packet transmission and reception with purchase of Mobile Traffic Core - GTP (ETH101) licenses
and supports emulation of user-plane Gateway traffic in UMTS network with purchase of Mobile Traffic Core — Gateway (ETH102)
licenses. High-volume user-plane traffic emulation is possible with support of Packet Load appliance; both 4Gbps and 40Gbps variants
are available to suit customer needs.

For more information, please visit MAPS™ UMTS - GnGp Interface Emulation webpage.

Main Features

e Emulates SGSN and GGSN

e Supports GTP Control plane

e Generates hundreds of Control Signaling (Load Testing)

e Generates and processes GTP messages

e Supports GTP Traffic (GTP User Plane Data) which includes: verification like BERT testing, HTTP traffic generation capability, GGSN
can actually be connected to real IP network to emulate Gateway testing

e Packet Load supports High-volume GTP-u (User Plane) traffic simulation for both 4Gbps and 40Gbps variants.

e [nsertion of impairments to create invalid messages

e Option to dynamically generate multiple user profiles with unique IMSI and IP Addresses

e Supports scripted call generation and automated call reception

e Provides Call Statistics and Events Status

e Supports large number of subscribers with CSV based profiles for bulk call generation
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Testbed Configuration

Testbed Setup provides options to establish communication between MAPS™ and the DUT. It includes configuration parameters to be
set for GnGp configuration. Once the testbed is setup, UMTS messages can be transmitted and received over IP network to the DUT.

End User Configuration profile is used to configure MAPS™ UMTS GnGp with SGSN or GGSN parameters.

MAPS SGSN (UMTS GnGp 3GPP ) - [Testbed Setup -TestBedDefault] - a X
[ Configurations Emulator Reports Editor DebugTools Windows Help - & x
PSRN 1 [EX 1 FIEEAC)
Config |Value [V Enable
- Adapter Index 0
Hz SGSN 1
L3 sasn1
SGSN IP Address 192.168.12.27
SGSN Port 2123
SGSN IP Address For Traffic 192.168.15.27
GTP Port For Traffic 2152
=) Supported GGSN
GGSN IP Address 192.168.12.26
GGSN Port 2123
H=) Traffic Parameters
Traffic Enable
PacketLoad Traffic Type HTTP Traffic
PacketLoad Management IP Address 192.168.30.99
PacketLoad Traffic Mode GTP To GTP
Y=) UE Simulation Parameters
Type Of UE Simulation Profile
End User Configuration MS_Profiles.xml
CSV File Name C:\Program Files\GL Comm...
=) Auto Generated Users Info
No Of Users To Be Simulated 400000000
Starting IMSI 001013014041741
MSISDN 3014041741
Auto d End User Confi dUser_Profile....
@ _Initialisation Error: /|

Figure: Testbed Setup
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. Users can also configure the parameters for supporting Packet, and Mobile traffic.

MAPS SGSN (UMTS GnGp 3GPP ) - [Profil Editor -MS_Profiles] - o x
81 Configurations Emulstor Reports Editor Debug Tools Windows _Help N ED
Z = 2 B . NEYCE
QL H s ] X4 ERIEE]
HE . 9|
= | profies Eate2) ~ [ config Value ~
1 MSProfie0001 = MSProfiled00t st
2 MSProfie0002 =) Mobile Identity | Enter Digit
[ F imst 901
SMProde00ns |: IME Software Version 012343678902132 [
4 MSProfieonos MSISON 9017000638
5 MSProfie000s @ Nsapl
|: Primary NSAPI 5
L i Secondary NSAPI 5
7 MSProfie0007 b Access Point Name defaut
P |- PP Context Rejection Cause 192
L RATTpe UTRAN
S Mchrofiel0rs b MSTime Zone 1 Adjustment for Daylight Sa...
10 MSProfieo010 =) User Location Information
TeRAeiT Geographic Location Type Geographic Location field i ..
12 MsProfieo:z Mce =
e MNC o
13 MSProfie013 LaC 20
14 MSProfie0014 SAC 12840
RAC 255
15 MSProfied1s
a 2
16 MSProfie001s =) Evolved Allocation or Retention Priorty
17 MProfieoo17 PreEmption Velnurabilty PRE-EMPTION VELNURABILIT.
— PreEmprion Capabilty PRE-EMPTION CAPABILITY DI.
=) Taffic Parameters
19 MSProfie0019 L2 Mobile Traffc Parameters
2 MSProfieo0zn Udp Src Port 2152
21 Msprofieonzt Udp Det Port a2
HTTP Server IP Address 192.168.15.65
2 MsProfieonzz TCP port for HTTP =
23 MSProfieo0z3 Transmission Type Once
P Start Fle Count 1
Trtfic File Name wetsiorg
SiMeFroned0zs File Count For Concurrent Or Sequential 3
2 MSProfieonzs Tefile For Once Transmission From List 3
File Play Back Count 1
27 MSProfieonz? y
add | insert | Delete
. 05 Socket Disable sk =
Kol v Traffic Type Mobile Traffic o || propertes|
Insert | Delete Clear
@ _Initialisation Errors @ Error Events ® Captured Errors @ Lin /|

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

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 - Untitied - o X
File View Direction Tools Help

==l ? x

Fiame No = GTPYGTP ~

1 Yersion

- Protocol Type

B} BTP Layer Message
L E

-5

PN

- Message Type

i Length of GTF Message

- Tunnel Endpoint Identifier

£ Information€ lements
B Cause

<

GIP'/GIP Layer

0000 Version
0000 Protocol Type

GTP Layer Message
Spare

s

Y

Message Type

Length of TP Message

Tunnel Endpoint Identifier

Cause
0008 IE Identifier(C)

0008 Response/Rejection Bit
0008 Rejection

001..... GTP V1
S.l.... eTR V2

(o)

.. Not Present

Not Dresent

.0 Not Present

01 Create PDP Context Response
)

000001)

00000001 Cause
1l...... Rejection
1000111 No rescurces available

000B  Spare 000000. (0}
Tunnel Endpoint Identifier Control Plane
0012 Tunnel EZndpoint Id Contrcl Plane Data 2)
< >
ead: NUM

Figure: Message 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\MAPS-GnGp\MAPS\UMTS GnGp\3GPPA\SGSN\Scripts\GnGpSessionControl....
& File View Edit Shortcuts Tools Help

hDE EH x =B 2 | & ®

2 | Command Window == 4 GnGpSessionControl
3 = 1
% (- Conditional & Flow Control 2! TxCount=0:
= || # Variable 3i RxCount=0;
3 || &-Maps CLI 4, File TxCount=0;
2 || E-Logs / Comment 5 File RxCount=0;
M E- Init 6 nFileCount=0;
[]- Child Script 7i GnGpScriptId = "Null" ;
[+-DataBase g Traffic="Null":
- Send Report g IPStep=1;
- Resume 10 APN=¢_APNName:
- Return 11 SGSNAddressSignaling=$ SGSNIPAddress;
- Include SGSNAddressUserTraffic=5 SGSNIPAddressTraff:
- Exit 13 MzgHandler:"GnGpMezzageHandler™;
[H- Utility Functions

14; TEIDStr="TEID:";

1 IMSIStr="IMSI:";

16} KeyIdentifier: TEIDStr,SGSNIEIDSig, IMS5IStr,IMSI:
17: IsCallReception = 0;

1 InterCallDuration = $_InterCallDuration;
DistributionType = S_Dist,rihut,ion'[‘ype;
SessionDurationTimeOut=$ SessionDurationTimeCut;

21! if(_Traffic=="ENABLE" && TrafficType =="HDTraffic"&& HDTrafficTask != "Added")
22 ErrorLog ("Wait Until HD Traffic Task is started, place a call after few secs");
Z3 exit:
£
Ready Line Count - 492 | Line: 1 Col: 1 NUM

Figure: Script Editor
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Incoming Call Handler Configuration

This option to preset the script required to handle all possible signaling and call processing messages for responding to the call requests
in Call Receive part of the MAPS™ GnGp.

MAPS GGSN (UMTS GnGp 3GPP ) - [Incoming Call Handlers Configuration - default] - O X
[8" Configurations Emulator Reports Editor DebugTools Windows Help - [l %

HE

"9'4u .
& ¥ M e o |-

Message Name l Script Name l Scripts |
Create PDP Context Request GGSNSessionControl.gls GGSNSessionControl.gls % Sequence
SGSN Context Request SGSNContextRequest.als

" Random

Down

H

Add Delete

Add Delete Apply Scripts | Clear Scripts l

@ Initialisation Errors @ Error

Figure: Incoming Call Handler
Typical GnGp Call Procedure

MAPS™ GnGp can be configured to act as SGSN node and initiate the call flow by sending CreatePDPContextRequest to the DUT
(GGSN).

MAPS™ GnGp can also be configured at the network to act as GGSN to receive the incoming CreatePDPContextRequest messages and
process the call flow.

PDU Motification Request

FDU Motification Response

Activate PDP Context Request

(PDP Type, PDP Address, Access Point)

Security Functions

Create PDP Context Request

[PDP Type, POP Address, Access Point)

Create PDP Context Response

Activate PDP Context Accept

Initiate PDP Context Activation

Activate Secondary PDP Request (IPvd, IPv6, APN)
Context Request Initiate PDP Context Activation
Response

Deactivate PDP Context Request

Delete PDP Context Request

Delete PDP Context Response

Figure: Typical GnGp Call Procedure
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Call Generation and Call 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 may be started manually or triggered automatically by incoming messages.

MAPS SGSN (UMTS GnGp 3GPP ) - [Call Generation -CallGenDefault] - [m] X
lﬁ, Configurations Emulator Reports Editor Debug Tools Windows Help - &%

L@ ¥ e slE 500
e BB S LA

SrNo | Script Name Profile Call Info Script Execution Status Events Result Total Iterations | Completed lterations A
jonControl.gls 0 None l 1
2 GnGpSessionControl.gls MSProfile0002 Start None | Unknown 1 0
3 GnGpSessionControl.gls MSProfile0003 Start None | Unknown 1 1]
4 GnGpSessionControl.gls MSProfile0004 Start None _l Unknown 1 1]
5 GnGpSessionControl.als MSProfile0005 Start None | Unknown 1 0 ¥
< D
]
[(Add | Delete | msert | Refresh | start | startau | [#| stopai fw| bort |Abortal
Save |  ColumnWidth —— f——— T Show Latest
Find
SGSN GGSN =
GTP'/GTP Layer =
0000 Version = GTP V1
C oOP C A 0000 Protocol Type = GTP V2
reate ontext Response auy GTP Layer Message =
12:57:33.978000 0000 Spare i ©
Update PDP Context Request 0000 E = . Not Present
12:57:37.210000 0000 S = _ DPresent
Update PDP Context B 0000 PN = Not Present
L D R R T 12:57:37.232000 0001 Message Type =00010000; Croara’pbp
0002 Length of GIP Message = 1€5 (x00RS)
DelztlRORContert Becriest 12:58:33.995000 0004 Tunnel Endpoint Identifier = 0 (x00000000)
0008 Sequence Number = 112€8 (x2C04)
4 Delete PDP Context Response 12-56:34. 016000 0002 Ep“e ) » f 00000000 (0)
End of Extension Hdrs =
000B  Spare = 00000000 (0)
IMSI =
000C IE Identifier (IMSI) = 00000010 IMSI
000D IMSI = $01700000000€38
Routeing Area Identity (RAI) =
< > <
A Scripts }», Message Sequence /< Event Config >\ Script Flow /
@ Initialisation Errors | @ ErrorEvents | @ Captured Errors | @ LinkStai |
Figure: MAPS™ GnGp Call Generation
MAPS GGSN (UMTS GnGp 3GPP ) - [Call Reception] - O X
% Configurations Emulator Reports Editor DebugTools Windows Help - &%
gy o | e . T s ~ LS . n e
GEB>3RBRIE sssf 50O
SrNo_| Script Name Profile Call Info Script Execution | Status Events Results
GGSNSessionControlgls | MSProfilel001 | GGSNTEIDSig,7.IMSI,801700000000638 Completed ] Pri PDP Context Deleted None: I

Stop | Stop All | Abort I Abort Al I |V showRecords | Select Active Call [~ Auto Trash  Trash I

Save | ColumnWidth —— f——— I ShowLatest

Find
SGSN GGSN

GTP'/GTP Layer =
0000 Version = GI
0000 Protocol Type = GI

Create PDP Context Response 14:26:34.423000 GTP Layer Message =
T 0000 Spare = .- G
Update PDP Context Request 0000 E = .. Nc
14:26:53.120000 0000 S S . Do
Update PDP Context Response 0000 PN = Nq
E B 14:26:53.121000 0001 Message Type = 00010000 Cz
0002 Length of GTP Message = 1€9 (x00RS)
Delste PDP Context Request 14:27:34.442000 0004 Tunnel Endpoint Identifier = 0 (2000000C
0002 Sequence Number = 112€8 (x=2CC
Delete PDP Context Response 14:27-34 442000 000A Spare = 00000000 (C

Sl End of Extension Hdrs =
000B Spare = 00000000 (C

IMSI =
AAAS  TD TAmmeisiavsTMETY — annnnn1A T

< > <
Scripts ), Message Sequence /( Event Config >\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors A

Figure: MAPS™ GnGp Call Reception
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Supported Protocols and Specifications

Supported Protocols Standard / Specification Used
GTP TS 29.060 V9.2.0 (2010-03)
GGSN

SGSN
GTP

UDP/TCP UDP/TCP

Data Link Data Link Data Link

Document Number: PKS166-21.2.23-01 @ GL Communications Inc.
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Buyer’s Guide

Item No

Item No
XX692
XX648
XX693
PKS130

Product Description

MAPS™ UMTS - GnGp Interface Emulation
Mobile Traffic - PacketCheck™
MobileTrafficCore - GTP

MobileTrafficCore - Gateway

Related Software

MAPS™-GSM A Interface Emulator

MAPS™ ISDN Interface Emulator

MAPS™ GSM A bis Interface Emulator

MAPS™ SIGTRAN (SS7 over IP)

MAPS™ LTE S1 Interface

MAPS™ LTE eGTP (S3, S4, S5, S8, S10, S11 & S16) Interfaces
LTE Protocol Analyzer

MAPS™ UMTS — IuPS Interface Emulation

MAPS™ UMTS — luCS and luh Interface Emulation
MAPS™ GSM A Emulation over IP

MAPS™ ISDN SIGTRAN (ISDN over IP)

ISDN Analyzer Software

MAPS™ SIP

MAPS™ SIP Conformance Test Suite (Test Scripts)
MAPS™ MEGACO

MAPS™ MEGACO Conformance Test Suite (Test Scripts)
MAPS™ MGCP

MAPS™ MGCP Conformance Test Suite (Test Scripts)
0C-3 / STM-1 UMTS Protocol Analysis

0C-12 / STM-4 UMTS Protocol Analysis

For more information, please visit MAPS™ UMTS - GnGp Interface Emulation webpage.
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