Traffic Simulation Software for Wireless, IP, and TDM Networks
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Overview

As traffic intensity increases, network elements (including switches and transmission) can impart various impairments such as errors,
excessive delay, congestion, blocking, loss, and degraded quality. Simulating traffic can be valuable to characterize the impairment as a
function of traffic intensity and traffic types (e.g. Voice, Fax, Data, & Video).

Message Automation and Protocol Simulation (MAPS™) is a multi-protocol, multi-technology platform performs signaling and traffic
generation for a vast array of communication protocols covering IP, Analog, TDM, and Wireless networks. MAPS™ can be used to test
signaling over legacy networks (which use conventional signaling such as CAS, SS7, ISDN, PPP,...), newer generation IP networks (such
as SIP, MGCP, MEGACO, SIGTRAN, Diameter), and also the Wireless networks including GSM, GPRS, UMTS, and LTE.

MAPS™ MAP (MTP2/ATM) is enhanced to simulate LoCation Services (LCS) over Lg and Lh interfaces connecting GMLC <-> MSC and
GMLC <-> HLR entities. Supported LCS procedures includes Provide Subscriber Location, Subscriber Location Report, and Routing Info
for LCS, as per 3GPP specifications.

GL’'s MAPS™ products supporting various Traffic across IP, TDM, Wireless networks:

e Mobile Traffic Simulation (ETH101, ETH102, ETH103)

e over LTE (S1, eGTP), UMTS (GnGp, IuPS), GPRS Gb interfaces

e RTP Traffic Simulation for IMS/IP Networks (PKS102, PKS106, PKS108, PKS200, PKS211)
e over SIP, SIP-I, MGCP, MEGACO, Diameter over IP interfaces

e RTP Traffic Simulation for Wireless Networks (PKS102, PKS108, PKS200)

e over UMTS IuCS & luH, GSM A over IP interfaces

e TDM Traffic Simulation (XX610, XX620, XXFTO)

e over ISDN, SS7, CAS, GSM A interfaces

e TRAU GSM Traffic (XX646)

e over GSM A-bis interfaces

With MAPS™ Client-Server application, MAPS™ supports a Command Line Interface (CLI) such as the TCL, Python, VBScript, Java,
and .Net scripting tools, to provide the capability of remote operation, automation, and multi-site connectivity. User can remotely
perform all functions such as start test bed setup, load scripts and profiles, apply user events such as send digits/file/tones, detect
digits/file/tones, dial, originate call, terminate call, start and stop traffic and so on.

For more details, visit Traffic Simulation webpage.
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Features

GTP Mobile Traffic Simulation

Generate and verify user mobile data
(Email, Web-HTTP, and FTP), gateway
traffic, and packet traffic over (GTPv1
and GTPv2) GPRS Gb, UMTS (GnGp,
IuPS), and LTE(S1, eGTP) network
interfaces, 5G N3(GTP),N6 (IP)

RTP Traffic Simulation

over SIP, SIP |, MGCP, MEGACO,
UMTS, GSM, Diameter, and LTE
networks

SMS Traffic Simulation

over the GSM, UMTS, and MAP
interfaces

TDM Traffic Simulation

over ISDN, SS7, GSM, CAS interfaces
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Traffic Type

GTP Mobile Traffic Core — Stateful HTTP traffic simulation

Simultaneous simulation of multiple GTP sessions per user

Packet Load (HD GTP Mobile Traffic Core)- Stateful high density packet
traffic generation TCP/HTTP, UDP, and PCAP Replay

Mobile Traffic Core — Gateway

Mobile Traffic Simulation - GPRS Gb

Create, manage RTP sessions and generate and receive RTP traffic over
the sessions with complete automation capability

Simulation of RTP Traffic such as Voice, Digits, Tones, IVR and
Impairments

Automate the IVR testing process (call establishment and traffic
generation / detection) process through scripts

All Voice Codecs supported including - G.711, G.711 App Il with VAD,
G.729, G.726, G.726 with VAD, GSM, AMR NB and WB, EVRC, SMV, iLBC,
SPEEX NB and WB, and G722, G722.1.

Simulation of RTP Video Traffic (H.263 & H.264), Fax (Pass-thro & T.38)

RTP Voice Quality Measurements — MOS, R-Factor scores

Simulation of RTP FAX Traffic - G.711 Pass-thro and T.38

Ability to push / pull Short Messages over the network as if sent by
thousands of mobile phones (Short Message Mobile Originated (SMS-
MO)). MAPS™ can also transmit a Short Message to a mobile phone
(Short Message Mobile Terminated (SMS-MT)).

Simulation of TDM Traffic such as digits, voice file, single tone, dual
tones, IVR, Dynamic VF

Simulation of TDM Fax Traffic

TRAU GSM Traffic over GSM Abis interface

Create, monitor, and terminate TRAU GSM traffic sessions

License

ETH101

XXXXX

ETH102

ETH103

PKS102

PKS106

PKS108

PKS200, and
PKS211

XX610, XX620

XXFTO

XX646
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Analog and TDM Traffic Simulation

With the purchase of additional license (XX610, XX620), MAPS™ supports transmission, detection and capture of various traffic such as,
digits, voice files, single tones, dual tones, Dynamic VF, FAX, and IVR over established calls on TDM and Analog networks. The volume of
calls can vary from few hundreds to thousands of calls depending on the T1 E1 or Analog platform of choice.

TDM traffic simulation using MAPS™ ISDN, MAPS™ SS7, MAPS™ GSM A, and MAPS™ FXO FXS
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Figure: Traffic simulation events

Short Message Service (SMS) Test Solutions

MAPS™ also supports sending and receiving SMS (Short Message Service) using signaling channel simultaneously with other voice and
data services over a GSM, UMTS, or MAP interfaces. MAPS™ has the ability to push / pull Short Messages over the network as if sent
by thousands of mobile phones (Short Message Mobile Originated (SMS-MO)). MAPS™ can also transmit a Short Message to a mobile
phone (Short Message Mobile Terminated (SMS-MT)). The short message service testing is available on the GSM, UMTS, and MAP
interfaces. GL's 2G, & 3G Wireless Lab setup supports end-to-end SMS calls simulation in Circuit Switch (CS) network.

This feature is supported in MAPS™ GSM A over IP, MAPS™ MAP, and MAPS™ UMTS IuCS & IuH applications.

# Configurations Emulator Reports Editor Windows _He

QEDBs 3B Y O

SiNo Scipt Name Callinio SciptExecution Status Events . Resuts ~
10 G5MA_Calgls IMS1, 3017000000062 Caling Nunber 30625 1451: 901 700000000627 CalledNumber. 90627 Completed | SCCP Connection Relsased None | Pass 4
GSMA_Callgls IMS1: 3017000000625, MS: 0400000002 | Completed || ] | Nore ([N I
12 GSMA Callals IMS1: 301700000000627 CalledNumber: 30627 CallinoNumber. 90625 Comoleted | SCCP C Nore | Pass i
Abort Abort Al [IshowRecords  [JAutoTrash | Trash
Seve | Coumnwidh —(
i~ ———————— ¥IP3 User Adeptacion Layer - B
BsC Msc HLR SMSC 0000 Version = 00000001 Release 1.0
000z = 00000001 Transzex
EMSERVICERERUEST 1:36:21.765000 =sage Type = 00000001 Paylosd Daza
ge Lengeh = 20 (x00000050)
| CCoomestonconfin L, ¢ 51 76909 Fratocol Date =
oo Tag = %0210 Transfer Protocol
¢ IDENTITY REQUEST s 000n Tengen 2% tmooss)
originaving Point Code -
IDENTITY RESPONSE = |[locoz zes: = 1.1.1(..001000 00001001
e Pwi13622043000 = bl =
0012 _010000 00010010
1:36:22.048000 0013 Service Indicater 1 scee
0015 Network Indicater 0 Internazional 1
<4 0016 Message Prioricy 0 Priority Code |
0017 Signaiting Link Selection “o001 (1)
[ LUTHENTICATION REQUEST 1.6 5 671000 Pau = X0600001000122010028351
AUTHENTICATION RESPONSE B = iy
sccp Layer =
Piizez272000 0018 Message Type = 00000110 DT1 data form
CIPHER MODE COMMAND Mandatory Fixed Parameters -
L E—— Destinavion local Reference Parameter =
CIPHER MODE COMPLETE 0015 Destination Local Reference = 26 (x000018)
———————————— P20 Segmenting Reassembling Parameter -
001C  More Data Indicstr
LML Y R 11:36:22.324000 0015 Pointer to Mandstery Paramecer
— Mandatory Varisble Length Parsmeters
138000 .. “DmCa
0012 Bezevaser lssach
Optional Varisble Length Parameters
GSM Phasez+ Layer
oS MAr 0017 Discriminasion bit D
. 1362 |loozo sapz
e 0020 Control channel identification
Ll bl 1362t |[0021 Message Lengeh
Laver 3 Informatio:
EBEe 454001 mmmmmmmmmm= Layar3 Protocel Layer memmmmmmme= i
U 0022 Protcol Discrimina 1 SHS messages
< A 0022 TI F1ag - The message is
;3625480000 o022 10 1 s
CPACK I 13 Info 280001000791829200001
360000 = 515 Tayer -
CLEAR COMMAND 0023 Cp-Message Type = 00000001 cp-DATA
31000 0023 Lengeh of 260U = 40 (x20)
RP-Message-Header -
ELERRENNBLETS 0025 RP-tesge_Type_Ind(MrI) = .....000 RP-DATA(MS->SC
nce = 00000001 (1)
RLSD released =
Chan =y =0 (00
AL release complete Destination sddrass -
[ TLC(CRASCONEE 13628624000 v |l0028 zengeh of Destination address =7 xon v
< w > < >
Scipts ) Message Sequence / Event Config ) Scipt Flow ) Capture Everts
@ ErmorEvents @ Coptured Errors @ Link Status Up=3 Down=0

Figure: SMS test solution
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FAX Simulation over T1 or E1 (XXFTO)

Fax Simulator (XXFTO) is capable of transmitting and receiving bulk fax over many T1 E1 timeslots or through two-wire FXO and FXS
lines. The software can emulate many "virtual fax machines" - transmitter as well as receiver. All variations of T.30 fax protocol are

supported such as page size, resolution, min & max data rate, and codec type —

including high speed fax such as V.34. This application

works with MAPS™ TDM products simulating complete real-time single and bulk (100's) fax calls.
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Figure: Fax simulation

GSM TRAU Traffic Simulation

For GSM, TRAU (Transcoder Rate Adapter Unit) traffic simulation (xx646) is included with options to create, monitor, and terminate
TRAU GSM traffic sessions supporting transmit/receive DTMF digits, files, and tones over established GSM calls. TRAU traffic

simulation is applicable for MAPS™ GSM Abis application only.
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Figure: GSM TRAU traffic simulation
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RTP Traffic Simulation (PKS102)

Page 5

MAPS™ supports transmission and detection of various RTP traffic such as, digits, voice file, single tone, dual tones, FAX, Dynamic VF,
IVR, Voice, and Video sessions over established calls. With the purchase of RTP Core license (PKS102), MAPS™ RTP traffic commands
are available. These features are applicable for MAPS™ UMTS IuCS & luH, MAPS™ GSM A over IP, MAPS™ GSM Abis over IP, MAPS™
SIP, MAPS™ SIP |, MAPS™ MEGACO, MAPS™ MGCP applications only. Currently, RTP Video simulation is supported only in MAPS™ SIP.
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Figure: RTP Traffic simulation

RTP Voice Quality Measurements (PKS108)

Using MAPS™ application, RTP based Voice Quality (MOS and R-Factor) measurement can be calculated and updated periodically for

the received streams. Call quality metrics includes Listening MOS, Conversational MOS, PacketlLoss, Discarded Packets, Out of

Sequence Packets, Duplicate Packets, Delay and litter.
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Figure: Voice quality measurements

Document Number: PKS132-XX694-01
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RTP Video Traffic Generation (PKS106)

With additional RTP Video Traffic Generation (PKS106) licenses up to 500 simultaneous video streams can be simulated using H.264

codecs. Transmit and receive pre-recorded video traces with video codecs like H.264, H.263 etc. H.263 provides video capture and
video conference monitoring capability, while H.264 is an industry standard codec for video compression.

P Corfigurations Emulator Reports

Editor  Windows Help

Figure: Voice quality measurements
FAX Simulation over IP (PKS200, PKS211)

GL's test tools supports FAX over IP (FolP) simulation and monitoring with additional licensing RTP G.711 Pass Through Fax Simulation
(PKS200) and T.38 Fax Simulation over UDPTL (PKS211).
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GL’s RTP Fax Simulator simulates multiple fax calls over IP in T.30 pass through mode (using G.711 PCMU and PCMA). It can transmit

pre-recorded Tiff image to DUT (Real-time Fax machine), receive Pass-Through fax from DUT, and record complete fax call messages as

log file along with a Tiff image.

Fax over UDPTL transport using T38 protocol (compliant with ITU-T T.38 (03/2002)) operates at the maximum of 33.6 kbps speed.
Almost all MAPS™ IP products support fax simulation -MAPS™ SIP, MAPS™ SIP-I, MAPS™ MEGACO, MAPS™ BICC, MAPS™ GSM, and

MAPS™ UMTS.

Typical applications of our Fax Emulation software are load testing of fax servers, qualification testing of T.38 Gateways, testing of
ATAs (Analog Terminal Adapters), testing of fax machines, and many more.
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Mobile Traffic Simulation

Mobile Traffic Core - GTP (ETH101)

The module supports stateful user-plane packet transmission and reception services between any two nodes (GTP-U protocol entity) in
UMTS (SGSN, GGSN, RNC), LTE (SGW, PDNGW) networks. It allows simultaneous simulation of multiple sessions per user. Currently,
supports HTTP traffic simulation with the base requirements such as port number, server IP address, and pre-canned HTTP traffic file.
This module can also support generation and verification of data traffic such as Email, FTP, HTTP, and more. This module is supported
in MAPS™ GnGp, MAPS™ LTE S1, MAPS™ LTE eGTP-c, MAPS™ [uPS, MAPS™ IuH and MAPS™ 5G N3 and N6.

GL x

% Co Emulator Reports Editor Windows Help [BEIES
5 s
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[ Save ColumnWidth —— ) ———————
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0002 Message Class = 00000001 Transfer
0003 Transfer Message Type = 00000001 Paylosd Data
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zlad 52300 524(4): inform task "'StartTraffic '
Updatelipal dcatiorss v 524(5): inform task "AddStream ENB_UL_TEID 2 ENB_DL_TEID 2 PGW_UL_TEID 2 PGW_DL_TEID 2';
n 2 524(6): inform task "STOPTRAFFIC ENB 0.0.0.0 ENB_UL_TEID 2 PGW 192.168.2.6 PGW_DL_TEID 2
Scipts ), Message Sequence ( Event Config ) Script Fow )\ Capture Events 524(7): inform task "ADAPTOR 0 SrcPort 2152 DstPort 2152 SGW 192.168.2.2 eNB 192.168.2.50 PGW 192 168.2.6";
524(8): inform task "StartTraffic '
524(9): inform task "AddStream ENB UL_TEID 3 ENB_DL_TEID 2 PGW_UL_TEID 3 PGW_DL_TEID 3';
524(10): inform task "STOPTRAFFIC ENB 192.168.2.50 ENB_UL_TEID 3 PGW 192.168.2.6 PGW_DL_ TEID % B
R2A(111- infarm tack "ANAPTOR N SreDart 2159 Natbart 2169 SAW 192 168 2 2 aNR 109 168 2 K DAW 102 1689 & '

| AUTHENTICATION AND CPHERNG REQ_ |, ey
| AUTHENTICATION AND CPHERING RESP b, vy

updateGprsLocationérg

Figure: Mobile Traffic Server Log

Mobile Traffic Core - Gateway (eTH102)

The module allows simulation of Gateway and transfer user plane data from RNC to GGSN. It handles GTP tunnels on both direction of
SGSN. It can also act as GGSN for user-plane traffic by encapsulating IP traffic over GTP. This module supported in MAPS™ GnGp,
MAPS™ LTE S1, MAPS™ LTE eGTP-c and MAPS™ |uH.

???: any IP based protocol used to carry packet radio service 77 HTTP
HTTP: Hypertext Transfer Protocol TCP
GTP: GPRS Tunnelling Protocol
TCP: Transmission Control Protocol
UDP: User Datagram Protocol

IP: Internet Protocol

Data Link

Data Link

ETH102

ETH101

Figure: Packet Traffic Simulation (ETH100)
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Mobile Traffic Simulation - GPRS Gb (ETH103)

The module allows simulation of Mobile traffic over Gb interface between BSC and SGSN. Currently, this module transmits the pre-
canned HTTP file (*.txt) between BSC and SGSN nodes. It multiplexes both signaling and traffic over Gb interface. This module is
supported in MAPS™ GPRS Gb.
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< w > >

Scrpts ), Message Sequence ( Event Config )\ Scrpt Flow

@ Eror Events @ Captured Errors @ Link Status Up=1Down=0

Figure: GPRS Gb Mobile Traffic Simulation (ETH103)

Packet Load - HD Mobile Traffic GTP

GL’s MAPS™ platform with Packet Load appliance provides high density (up to 4 Gbps) stateful TCP/HTTP, UDP, and PCAP Replay traffic
simulation solution in UMTS (SGSN, GGSN, RNC), and LTE (SGW, PDNGW) networks. Packet Load is a 1U network appliance that
includes 4 x 1GigE ports supporting total capacity of up to 4 Gbits/sec stateful packet traffic generation.

To verify bearer allocation bandwidth at the end points, the packet traffic can be generated with GL’s MAPS™ UMTS / LTE simulators
along with Packet Load module that allow to encapsulate the generated packet data within GTP headers and transmit through the
gateway points such as SGSN & GGSN, or SGW & PGW.

MAPS™ with Packet Load is used to verify the received data with the various statistics like Total packets transmitted and received,
Latency, Delay, Bandwidth, No of TCP connection created, Successful connection, Packet loss, and so on.

i
= A - =
IP Network 1 1P Network 2
GTP J‘G:tewa‘ﬂ GTP
\ P
-

HTTP/TCP, UDP,
PCAP Replay, BERT

Figure: Packet Load connected to MAPS™ in the network
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Automated Traffic Simulation using CLI

In addition to the GUI, MAPS™ can also be operated through a Command Line Interface (CLI). All the GUI based functionalities of the
application can be controlled remotely.

Traffic simulation on a local network as well as from a remote location is possible with the client interface.

'E:"-.,Prugram Files'GL Communications Inc':?

* source SipCasTest.tel
Connecting to MAPS SIP server...
Connection Eszstabliszhed

Connecting to MAPS CAS server...
Connection Eztabliszhed

Starting Scripts...

SIP Line Sending Invite...
Invite Sent

Line Detecting Station Ringing...
Line Offhook

Line Waiting For 208 ok to invite
IMUITE Received

Line Sending Ack...
Sent
Session Started

Sending Digits...
Detecting Digits...

Sending Bye...

Call Terminated

Closing SIP Connection...
Connection Closed

Closing CAS Connection...
Connection Closed
o

Figure: Traffic Simulation between IP to TDM
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Buyer’s Guide

Item No Product Description

ETH100 Packet Traffic Simulation - GTP

ETH101 Mobile Traffic Core-GTP

ETH102 Mobile Traffic Core-Gateway

ETH103 Mobile Traffic - Gb

PKS102 RTP Soft Core for RTP Traffic Generation
PKS103 RTP IuUP Softcore

PKS106 RTP Video Traffic Generation

PKS107 RTP EUROCAE ED137

PKS108 RTP Voice Quality Measurements

PKS200 RTP Pass Through Fax Emulation

PKS211 T.38 Fax Simulation

XX610 File based Record/Playback (includes xx600)
XX620 Transmit/Detect digits (Place Call/ Answer Call)
XXFTO W(CS Fax Emulation Software

XXXFT2 2 Fax ports licenses

XXXFT3 8 Fax ports licenses

XXXFT4 30 Fax ports licenses

XXXFT5 60 Fax ports licenses

XXXFT6 120 Fax ports licenses

XX646 Multi-Channel TRAU Tx/Rx Emulation and Analysis
XX624 MAPS™ FXO FXS Emulator
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818 West Diamond Avenue - Third Floor, Gaithersburg, MD 20878, U.S.A
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Buyer’s Guide

Item No Related Software
XX692 MAPS™ GSM A
XX693 MAPS™ GSM Abis
XX648 MAPS™ ISDN
XX649 MAPS™ SS7
XX651 MAPS™ CAS
PKS120 MAPS™ SIP

PKS122, PKS123  MAPS™ MEGACO

PKS124 MAPS™ MGCP w/ Conformance Test Scripts
PKS126 MAPS™ SIP |

PKS166 MAPS™ GnGp

PKS138 MAPS™ GPRS SGSN & GGSN

PKS131 MAPS™ GPRS Gb over IP

PKS132 MAPS™ MAP over IP

PKS137 MAPS™ GSM A over IP

PKS160 MAPS™ UMTS IuCS & IuH

PKS164 MAPS™ UMTS luPS

VBAO38 FaxScan™ for T.30

PKV104 FaxScan™ for T.38

EXT001 120 Fax ports licenses

EXT002 GL Insight™ - Single Modem Analysis - IP

For more details, refer to Traffic Simulation webpage webpage.
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