MAPS™ GPRS Gb Interface Emulation over IP/TDM
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Overview

GPRS or General Packet Radio Service, was introduced (in the late 90's and early 2000's) to enhance data carrying capabilities of the
basic GSM Network. Initially it used the conventional T1 E1 transport and Frame Relay protocol. As the wireless infrastructure evolved
towards IP, the migration of 2G systems to IP interface provided many advantages including increased throughput, capacity and
economy.

To permit our customers to emulate, test, and verify GPRS Gb over IP, GL offers MAPS™ GPRS Gb (Message Automation & Protocol
Simulation), a multi-protocol, multi-technology platform that also supports many other protocol families including TDM, IP, ATM and
Wireless.

MAPS™ GPRS Gb supports simulation of BSS (Base Station Subsystem) and SGSN (Serving GPRS Support Node) network elements over
IP transmission protocol. MAPS™ GPRS Gb also supports SGSN Pooling feature to test and verify redundancy, load balancing, and
scalability of network. SGSN pooling solution introduces a new routing mechanism which allows a BSC belonging to an SGSN Pool,
connect to all SGSNs in that pool. This permits a mobile station to roam freely without a need to change the serving SGSN.

With the purchase of ETH103 - Mobile Traffic GPRS Gb, MAPS™ GPRS Gb supports Mobile traffic simulation over Gb interface.
Currently, this module transmits the pre-canned HTTP file (*.txt) between BSC and SGSN nodes. It multiplexes both signaling and traffic
over Gb interface.

For more information, please refer to MAPS™ GPRS Gb Interfaces Emulation webpage.

Main Features

e Simulates SGSN and BSS over GPRS Gb interface.

e Simulates control plane Gb mode.

e Supports SGSN pooling to test and verify redundancy, load balancing, and scalability of network.

e Generates hundreds of Control Signaling (Load Testing).

Generates and processes NS (Network Service), BSSGP (Base Station Subsystem GPRS Protocol) messages.

Supported procedures includes Network Service Control, Identity Check, Combined GPRS / IMSI Attach, and Routing Area Update
Simulates user plane GPRS Gb traffic supporting pre-canned HTTP file transmission.

Insertion of impairments to create invalid messages.

Supports customization of call flows and message templates using Script and Message Editors.

Supports scripted call generation and automated call reception.

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 various protocol messages and parameters.
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Testbed Configuration

Test Bed Setup provides options to establish communication between MAPS™ and the DUT. It includes configuration parameters to be
set for UDP configuration. Once the testbed is setup, messages can be transmitted and received over IP network to the DUT. Default
profile used to configure MAPS™ GPRS Gb with SGSN or BSC parameters.

MAPS (Message Automation Protocol Simulation) BSC (GPRSGB 3GPP ) - [Testbed Setup - TestBedDefault] - o X
& Configurations Emulator Reports Editor Debug Tools Windows Help -8 x
Qo3 v Blls ¢l Z L@
H R 9
Config Value [V Enable
[ BSCC
- Traffic Adapter Index 3
Hz BSC 1
L3 Bsc1
H=) Network Service Parameters
Network Service Entity Indicator )|
E Network Service Virtual Connection Identifier 2
BSSGP Virtual Connection ID 3
- BSCIP Address 192.168.13.2
- Traffic Enable
 Traffic IP Address 192.168.8.2
- BSCPort 23001
H=) PLMN Identifiers
Mobile Country Code 901
F Mobile Network Code 70
{z) Location Area Identifiers
|: Location Area Code 10000
Routing Area Code i
H=) SGSN Parameters
SGSN IP Address 192.168.13.4
SGSN Port 23001
L=) Cell Identifier 1
L3 Cell Identity 1
L Cellidentity 2
Y=) UE Simulation Parameters
Type Of UE Simulation Profile
E CSV File Name \\10.10.1.50\csV\MS_Profi...
End User Configuration MS_Profiles.xml
Start Edit
@ Initialisation Errors @ Error Events o /

Pre-processing Tools

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 - ATIACH REQUEST - ] X

File View Direction Tools
s d ? x
Frame No (=) Gprs Mobility Mgmt

1 Message Type
- InformationE lements
- MS network capability
[=)- MS Network Capability value part
Length
GPRS Encryption Algorithm GEA/1

Help

~
|ATTACH REQUEST =1 ~|
ATTACH ACCEPT =2
ATTACH COMPLETE =3
ATTACH REJECT =4
DETACH REQUEST =5
DETACH ACCEPT = 6

Ready

SM capabilities via dedicated channels
SM capabilties via GPRS channels

GPRS Encryption Algorithm GEA/4
GPRS Encryption Algorithm GEA/S
GPRS Encryption Algorithm GEA/S

ROUTING AREA UPDATE REQUEST =8
ROUTING AREA UPDATE ACCEPT =9
ROUTING AREA UPDATE COMPLETE =10

UCS2 support ROUTING AREA UPDATE REJECT =11

S5 Screening Indicator SERVICE REQUEST = 12

st ame s

Revisionilevel ciostos P-TMS| REALLOCATION COMMAND =16

PFC feature mode P-TMSI REALLOCATION COMPLETE =17

- Extended GEA AUTHENTICATION AND CIPHERING REQ =18

GPRS Encryption Algorithm GEA/2 AUTHENTICATION AND CIPHERING RESP =19
GPRS Enciyption Algoiithm GEA/3 AUTHENTICATION AND CIPHERING REJ = 20

AUTHENTICATION AND CIPHERING FAILURE = 28
IDENTITY REQUEST =21
IDENTITY RESPONSE = 22

v |GMM STATUS =32

GMM INFORMATION = 33

============ Network Service Layer
0000 PDU Type
BVCI
0002 BVCI

BssGp Layer
0004 PDU Type

Cell Identifier
(000C IE Identifier(CI)

<

= 00000000 NS-UNITDATA

2 (x0002)

00000001 UL-UNITDATA

TLLI

0005 TLLI value x781875C0
QoS Profile

(0005 Peak bit rate 0 (x0000)

00001000 Cell Identifier

000B Precedence (UL-Unidata) ke 100 Radio priority unknown

000B A bit = 0... Radio interface uses RLC/MAC ARQ functionality
000B T bit ... SDU contains signalling

[000B C/R bit PO - R SDU contains a LLC ACK or SACK C/R frame

NUM
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Pre-processing Tools (Contd...)

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 C Inc\MAPS-GPRS-Gb\MAPS\GPRSGB\3GPP\BSC\Scripts\GPRSGbCallControlBSC.gls] - O X
& File View Edit Shortcuts Tools Help -] x
= =
DS R Xx = B2 o 2
Q 4 GPRSGbCallControlBSC b X
S 1li GPRSGBScriptld = "Null" ; ~
3 2
= 3{ "GPRSGBInitialization":
3 4 "GPRS Procedures":
g :
—J € GPRSGBScriptld = "GPRSGB";
Load Profile 7 EventLog("Loaded Profile: ",LoadedProfileName);
Start Timer 8 TLLI=(binarystring)00;
Stop Timer 9 Mask=(binarystring)00;
Stop Retransmit Timer 10 nFileCount=0;
[#- Conditional & Flow Control 11 Traffic="Unsuccessful";
Variable 2 RoutingTimer="NotSet";
Maps CLI 13 DeleteConnection="Null";
- Logs / Comment 14 Status = "GMM-DEREGISTERED";
Error Log 15 LogActiveCallInfoTimeOut = (60000+_SessionDurationTimeOut):
EventLog 16 starttimer LogActiveCallInfoTimer LogActiveCallInfoTimeOut msec;
Log File 17,
Add Comment 18 TLLI=$_TLLI++;
- Init 19 EventLog ("TLLI=",TLLI);
Init TransportType 20 if (_Traffic=="Enable")
Init TrafficType 21 SessionId=0;
Init Protocol 22 TrafficServerIld = 1;
Init Sctplib 23 TxRx:rawcommand "inform task * \"CREATE_CONNECTION S$TLLI \";
Init Profile 24 endif
Register Clients if (_TypeOfUESimulation == "Profile")
Attach TransportType StartChildScript (GPRSGBScriptld, "GPRSGB","GPRS_Session.gls",Lo
[ Child Script elseif (_TypeOfUESimulation == "C5V")
DataBase GetNextRecord (_CSVFileName) ;
Send Report if (UtilityResult == 1)
Resume ErrorLog("Failed to connect to CSV 1");
Return else
Indude LoadedProfileName="QoS.xml";
Exit Loadprofile ("QoS.xml", "Profile");
Utility Functions GetGLDataType (LAC, LACType) ;
- Traffic Commands APNName=$_APNName;
EventLog ("APNName : ",APNName);
< >
Ready iy [Line Count - 718 Line: 1 Col: 1

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. A 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.

MAPS A Protocol Sis BSC (GPRSGB 3GPP ) - [Profile Editor - MS_Profiles] i a X
% Configurations Emulator Reports Editor Debug Tools Windows Help - &%
p | s . . n
ISR J IEEY FEIEENC
HER . 9|
# | Profiles (Edit-F2) A | Config [value [~ [|[ Enabe
MSProfile0001 =) MSProfile0001
2 MSProfie0002 - Attach Type Combined Attach
- IMSI 901700000000638
S: {MSProfie0003 - Type Of Identity IMSI
4 MsProfile0004 ~  PTMSI 12345001
5 MSProfie0005 - IMEl 1132132121001
F  IMEISV 012345678910111
6 MSProfile0006 L TEIDData 1
7 MsProfile0007 - BvCl 2
8 MSProfie0008 H=) Authentication Info
op 0102030405060708...
9 {Serosie000 KEY orKi 0123456789abcdef...
10 MSProfile0010 AMF 8000
11 MSProfile0011 SQN 000000000079
12 Mo 2 - Sending Activate PDP Context... Auto
ofle0o I Auto Send SMs Disable
13 MsProfie0013 k=) Primary PDP Parameter
14 MSProfile0014 F NSAPI NSAPI'7
Transaction ID 5
15 MSProfile0015
° =) QOS Parameters
16 MSProfie0016 Reliability class Type Unacknowledged ...
17 MSProfile0017 Delay class Delay class 2
18 MSProfie0018 Precedence class Normal priority
Peak throughput Up to 2 000 octet/s
19 MsProfie0019 Mean throughput 200 octet/h
20 MSProfie0020 Maxi bit rate for u... bit rate...
Add Insert Delete
21 MSPr Maxi bit rate for d... bit rate... —I—I—I
i ¥ ; Fropertes|
Guaranteed bit rate for ... 2 v
Insert Delete Clear
[ Errors | @ Error Events @ Captured /

Document Number: PKS131-20.3.27-01
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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 they can be automatically
triggered by incoming messages.

(@ MAPS (Messag ion Protocol ion) BSC (GPRSGB 3GPP ) - [Call Generation - CallGenDefault] o=
14, Configurations Emulator Reports Editor Debug Tools Windows Help -|=][x
= 4 D C D
05\%9‘5“6&@% ® 6 06|z %|©
‘HE . iy
= Total terations
GPRSGbCaIControlBSC.gls IMS1,301700000000638 — snophur.c _-I
2 GPRSGHCaIContoBSCos  MSPiofie0002 St | Unknown 1
3 GPRSGBCalContoBSCgls  MSProfie0003 Stat | *Um\e | Unknown 1
4 GPRSGBCalContolBSCols  MSProfie0004 Stat | None Unknown 1
5  GPRSGBCalContoBSCgls  MSProfie0005 Stat__| None Unknown 1
6  GPRSGBCalContolBSCgls  MSProfie0006 Stat | None Unknown 1
7 GPRSGBCalContolBSCgls  MSProfie0007 Stat | None Unknown 1
8  GPRSGBCalContolBSCgls  MSProfie0008 Stat | None Unknown 1
9 GPRSGBCalContoBSCgls  MSProfie0003 Stat | None Unknown 1
10 GPRSGbCalContioBSC.gls  MSProfile0010 Stat | None | Unknown 1
< i »
)
Delete | Insert | Refresh | it | startal| stop w| stopal [w| abort |abortal|
Save | CoumnWidh —— f——— ¥ ShowLatest
BSC SGSN ]
............ Network Service Layer =e=ssesmsmm= =
0000 PDU Type = 00000000
BVCI =
AUTHENTICATION AND CIPHERING REQ 108371404803 |[[0°°2 BVET = 2 (x0002
et BssCGp Layer =
AUTHENTICATION AND CIPHERING RESP 108371446413 0004 :zl;x'ryp. : 00000001
ATTACH ACCEPT 0005 TLLI value = x0000000
11:09:37.147.1326 QoS Profile =
0009 Peak bit rate = 0 (x0000
ATTACH COMPLETE 11:09:37.147.3968 000B Precedence(UL-Unidata) = ...l
Activate PDP Context Request oot i :
e oapes 11:09.37.147.6378  ||[000B T bic
) POP Contest Accept 000B C/R bit
Activate ext Acc s Cell Identifier
1:09:37.149.7600 000C IE Identifier(CI)
000D Length Ext
000D Length of Cell Identifier
000D Ext(Cell Identifier)
000E MCC
| i ] | RW it
X Scipts )\Message Sequence ( Event Config )\ SciptFlow /
@ _Initialisation Errors | @ ErrorEvents | ® Captured Errors @ Link Status L/
Figure: Call Generation
—_— . S— = = m— = =
(@ maps (v ion Protocol ion) SGSN (GPRSGE 3GPP ) - [Call Reception] (o @ =)
% Configurations Emulator Reports Editor DebugTools Windows Help E :5‘ x:
r P N B ¢ B0
QFLs BRI ss 6L L0
SrNo | Script Name | Profile | CallInfo |ch’ Execution | Status [ Events Events Pro... | Results
1 GbSessionlnit.gls None Unknown
NS_RESET_Recv.gls

— _ Nore | Pass
- GPRSGbCalContiolSGSN.gls |  MSProfie0001  [IMS1.3017000000006. [ el |GMM-DEREGISTERED L oo | Pass |

[ stop | stopan | abort [ abortal [ [ showRecords [~ Select active Call I~ Auto Trash  Trash

Save | CoumnWidth ~—— f——— T ShowlLatest

ouT MAPS et I
| ||[[==== Network Service Layer ============ =
be = 00000000 NS-UK
AUTHENTICATION AND CIPHERING REQ 1.09:37.143.3959 = 2 {x0002)
..... BssCp Layer s===sssss=== =
= 00000001 UL-UK
AUTHENTICATION AND CIPHERING RESP 11:09:37.145.7982 L he :
| [fatue = x00000003
GG ACEEET 111:09:37.145.9872 bfile =
hit rate = 0 (x0000)
ATTACH COMPLETE 11:09:37.148.4518 ience (UL-Unidata) = 100 Radic
. ... Radic
Activate PDP Context Request 1:09:37.148.5366 . SDU ¢
.t SDU ¢
Activate PDP Context Accept oo ~ ||pentitier
11:03:37.1487416 intifier (CI) = 00001000 Cell
Deactivate PDP Context Request E h Ext =lo...... xter
1:10:37.157.2824 b of Cell Identifier = .0001000 (8)
o 211 Identifier) & Liceraen Exter
ioactvain HOB Conisid oo RLEAC V- R - %01
« [ [} | » < ! [0
Sciipts ), Message Sequme/< Event Config >\ Script Flow /
@ Initialisation Errors | @ Error Events @ Captured Errors @ Link Stat

Figure: Call Reception
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MAPS™ GPRS Gb Procedures

Routing Area Update Procedure

MAPS™ GPRS Gb configured as BSC sends a routing area update request when a GPRS-attached MS detects that it has entered a new
RA, or when the periodic RA update timer has expired, or when the MS has to indicate new access capabilities to the network or, when
a suspended MS is not resumed by the BSS

Routing Area Update Request

Security Functions
S GhGREEEEEEEE R R PR PR >

Routing Area Update Accept

Routing Area Update Complete

Network Service Control Procedure

MAPS™ GPRS Gb configured as BSS uses this Network Service Control test procedure to check end-to-end communication with its peer
entity (SGSN) on NS-VC.

BSS
NS-Reset 7
| Reset
NS_Reset_Ack Procedure
NS-Unblock 7
| Block/Unblocking
NS-Unblock-Ack Procedure
NS-Alive ]
| Keep Alive
NS-Alive-Ack Procedure
BVC-Reset )
L BSSGP Virtual Connection (BVC)
BVC-Reset-Ack Procedure
Flow-Control-BVC
| Flow Control BVC
Flow-Control-BVC-Ack Procedure
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MAPS™ GPRS Gb Procedures (contd..)

IMSI Attach/Detach Procedure

MAPS™ GPRS Gb configured as BSC allows a GPRS attach request to be made to the SGSN. The SGSN sends Identity Request (ldentity
Type) to the MS. The MS responds with Identity Response (Mobile Identity).

l 4
Attach Request IMSI Attach
Procedure
Identity Request 7
- Identity Check
Identity Response Procedure
Authentication
D R T C e e e >
Attach Accept 1
| IMSI Attach
Attach Complete Procedure
Detach Request A
Detach
Detach Accept [ Procedure
Connection Release -
D R e >
Supported Protocols and Specifications
Um Gb Gn
P P
SNDCP SNDCP GTP GTP
LLC LLC Relay LLC uoP uoP
RLC RLC BSSGP BSSGP P P
MAC MAC NS NS L2 L2
RF RF Physical Layer Physical Layer | Physical Layer Physical Layer
g BSS § SGSN 8 GosN
Supported Protocols Standard / Specification Used
BSSGP 3GPP TS 08.18 V8.10.0 (2002-05)
LLC 3GPP TS 04.64 V8.7.0 (2001-12)
NS (Network Service) GSM 8.16 (ETSI TS 101 299 V8.0.0)
GMM 3GPP 24.008
SMG (GPRS Session Mgmt) 3GPP TS 24.008 V5.16.0 (2006-06) (Release 5)
SNDCP 3GPP TS 04.64 V8.7.0 (2001-12)
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Buyer’s Guide

Item No Product Description

PKS131 MAPS™ Gb Emulator over IP

ETH100 Mobile Traffic - PacketCheck™
ETH101 MobileTrafficCore - GTP

ETH102 MobileTrafficCore - Gateway

ETH103 MobileTrafficCore - Gb

PKV100 PacketScan™ - All IP Protocol Analyzer

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

For more information, please refer to MAPS™ GPRS Gb Interfaces Emulation webpage.
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