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Overview

GL offers a variety of test tools to perform FAX over IP (FolP) simulation and monitoring. Fax simulator supports both RTP G.711 Pass
Through Fax Simulation (PKS200) and T.38 Fax Simulation over UDPTL (PKS211). Almost all MAPS™ IP based simulation products
supports FAX simulation using any of these two methods. Typical applications of our Fax Simulators include load testing of fax servers,
qualification testing of T.38 Gateways, testing of ATAs (Analog Terminal Adapters), testing of internet-aware fax machines, and many
more. With respect to channel capacity RTP pass-through and T.38 fax simulation over UDPTL supports up to 120 concurrent Fax
channels.

GL’s RTP Fax Simulator simulates multiple Pass-Through fax calls. Fax Pass-Through mode is a method of transmission of modulated
fax data over an IP transport. The support for simulation of Fax over IP in Pass-Through mode (using G.711 PCMU and PCMA) has been
recently introduced in all IP based MAPS™ simulation products supporting RTP traffic simulation over an established call.

With RTP Fax Simulator you can transmit pre-recorded Tiff image to the DUT (Real-time Fax machine), receive Pass-Through fax from
the DUT, and record complete fax call messages as log file along with a Tiff image. Typical applications of our RTP Fax Emulation
software are load testing of fax servers, qualification testing of T.38 Gateways, testing of ATAs (Analog Terminal Adapters), testing of
internet-aware fax machines, and many more.

As Fax is not ideally suited to travel via a normal phone call, the T38 protocol was developed compliant with ITU-T T.38 (03/2002). A
much robust approach is offered using T.38 Fax Relay protocol, with redundancy, re-transmission, and efficiency. Implementation of
this protocol uses UDPTL to transport T.38 frames.

All GL’s call generators such as MAPS™, and VQuad™ supports pass-through RTP fax calls for G.711 PCMU and G.711 PCMA codec.
Recently added is the ability to perform Fax Simulation using T.38 Fax Relay protocol over UDPTL.

For more information, please visit Fax Simulation over IP webpage.
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Main Features

Fax Standards
Data Rate
ECM/nonECM

Channel Capacity

Page sizes

Page Resolutions

Error Correction Strategies
Rate Management
Compression

Fax Call Quality Statistics
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V.34,V.21,V.27,V.29,V.8 and V.17
2400 bps to 33600 bps
supported

For T.30 - 2 to 120 ports supported

A4, A3, B4, letter, legal

204x98, 204x196, 204x391, 408x391, 200x200, 300x300, 400x400

T.38 - FEC or Redundancy

T.38 - Rate Management 1 (local tcf) or Rate Management 2 (transferred tcf)

Modified Huffman (MH), Modified READ (MR), or Modified-Modified READ (MMR) Encoding

Provides fax call quality parameters like Received Page Count, Received Page Error Count, Re-
ceived Byte Count, Received Line Count, Received Bad Line Count, Received Bad Pkt Count,

Fax Emulation Applications

e Load Testing - sending or receiving up to hundreds of faxes simultaneously.
e V.34 Testing - there are many fax modulations and V.34 is the fastest, permitting many pages to be transmitted quickly.
e High Speed / Low Speed - fax protocol consists of low speed handshaking and high speed image transmission

o Multiple Pages - single or multiple page fax transmission is supported

e With or without ECM - Error Correction Mode permits the retransmission of erred pages.

¢ a-law and p-law- In TDM networks, USA uses plaw and the rest of the world use A-law — both coding standards are supported
e Over PSTN, IP - Fax transmission over PSTN FXO / FXS lines, or over VolP (packet) networks

e Transmit / Record Tiff image and log Facsimile messages to a log file

Generation of Fax Call using MAPS™ (T.30)

MAPS™ SIP can initiate a typical SIP call to the ATA which is configured in Pass through fax mode. Now, the ATA will initiate the call to
the connected real time fax machine. Once the call is established MAPS™ can transmit pre-recorded tiff image in pass-through mode

to the fax machine at the other end. Similarly, fax generated from real fax machine can be recorded in the tiff format, and the fax call
flow can be analysed in-detail for further troubleshooting.

© GL Communications Inc.
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Pass-Through
Fax Call

Fax Machine

Pass-Through mode
(G.711)

MAPS™ allows the user to initiate fax calls by sending call control messages using proper scripts and profiles. The profile allows
necessary parameters of call control messages to be changed during runtime. The below figure depicts the fax call being generated
using MAPS™ SIP.

GL
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SiNo Script Name Profile CallInfo Script Execution Status Events Events Profile Result Total lterations Completed Iterations
GLMAPS 1 52 27:11200@152.168.1.196 Start None | SN
Add Delete Insert Refresh Start Start Al o Stop Al Abort || Abort Al
Save | ComnWidh ———[———
MaPS out 2
INVITE} 17.697000
100 Trying 7.705000
180 Ringing 17.706000
20000k 17.707000
LES 17.710000
e L I
Fax Status :: NEG_V34_33600 ~
Fax Status :: V21_Signal_Done [ 56734000 o
Fax Status :: CSI(Called_Subscriber_| ficatic I 57.253000
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Figure: Fax Call Generation using MAPS™

The below figure display RTP fax call being transmitted successfully using MAPS™ SIP.

EventLog | Enor Events | Captured Erors |

Date/Time Captured Events Call Trace Id Script Name Seript I1d
2015-1-15 15:27:08.544000 UDP Part = 5060 SIP-Protocol.gls CGProtScriptid_14_187697168-4524-6432
2015-1-15 15:27:08.544000 INVITE Sent SIP-Protocol.gls CGProtScriptid_14_187697168-4524-6432
2015-1-15 15:27:08.556000 PROGRESS Received GL-MAPS_1_187697169-4528-8320@192.168.1.203  SipCallControl.als  CGProtScriptld_14_187697168-4524-6432
2015-1-15 15:27:08.556000 PROGRESS Received SIP-Protocol.gls CGProtScriptld_14_187697168-4524-6432

2015-1-15 15:27:08.556000 PROGRESS Received GL-MAPS_1_187697169-4528-8320@192.168.1.203  SipCallControlgls  CGProtScriptd_14_187637168-4524-6432
20151-1515:27.08.673000  ACK Sent SIP-Protocal.gls CGProtScriptid_14_187657168-4524-6432
2015-1-1515:27.08.673000 Call Connected GL-MAPS_1_187697169-4528-8320(23192.168.1.203  SipCallControl.gls  CGProtScriptid_14_187697168-4524-6432
2015-1-15 15:27:08.678000 GL-MAPS_1_187697163-4528-8320@152.168.1.203  SipCallControl.gls  CGProtScriptid_14_187637168-4524-6432
2015-1-15 15:27:32.397000 RTP Fax Sent GL-MAPS_1_187697169-4528-8320@192.168.1.203  SipCallControl.gls  CGProtScriptd_14_187697168-4524-6432

SIP-Protocal.gls  CGProtSeriptld_14_187697168-4524-6432

SIP-Protocol.gls CGProtScriptid_14_187697168-4524-6432

£9-4528-8320@192.168.1.203  SipCallControl.gls  CGProtScriptid_14_187637168-4524-6432
45 9 03 G

2015-1-15 15:27:39.386000 BYE Sent
20151-1515:27:39.394000 200 Ok to BYE Recevied
2015-1-15 15:27:39, 394 Call Terminated

2015-1-1515: 9.334000 Inter Call Duration = 1000

GL-MAPS_1_1876371
L-MAPS 11 7

Save Events

Clear [] Capture Events tofile :l [-]

Figure: Successfully RTP Fax Events

Document Number: PKS200-PKS211-5.10.1-01 @ GL Communications Inc.
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Calling Terminal

Sends Calling Tone (CNG)

Sends Answer Tone
(Called Terminal Identification - CED)

Sends Capabilities Data

(Digital Identification Signal - DIS)

Sends Configuration Data

(Digital Command Signal - DCS)
Sends Training Check Message (TCF)

Partial Page Transmission

Multi-Page Signalling (MPS)

Sends Message Confirmation (MCF)

Partial Page Transmission

End of Procedure (EOP)

Sends Message Confirmation (MCF)

Sends Disconnect (DCN)

Figure: Fax Call Scenario

Called Terminal

GL provides several .tif fax files for transmission/reception. Files were designed by the CCITT (Consulting Committee for International

Telephone and Telegraph) many years ago.
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Figure: RTP Fax File

GL Communications Inc.
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Fax Simulation using MAPS™ (T.38)

The fax call originating in PSTN network from Group3 Facsimile equipment, switches from analogue mode to digital mode between the

gateways, and then again falls back to analogue mode in PSTN network at the receiving end. The T.38 Fax relay protocol is used to
carry the fax control signals and image data between the gateways over the IP network.

GL's MAPS™ SIP is a useful tool for simulation of T.38 fax call. It uses SIP signaling to establish the session, and it sticks to standards like

ITU-T T.30, ITU-T T.38, ITU-T T.4, ITU-T V.8, ITU-T T.6 during fax call. One could configure MAPS™ to perform different types of action
like transmit file, digits, tones or Talk in audio mode before switching over to T.38 mode.

MAPS™ SIP generates Re-Invite to switch from audio mode to image (FAX) mode.

% Configurations Emulator Reports Editor Windows Help

QEDLs 3B ¥ 0

1 =HB S

8 (el

SrNo Script Name

1 SipRegistiationControlgls

Profile

SipCalControl gls Profile0003
<

CallInfo

Profile0001

Events Events Result Tot A

Unknown =

o None |
_ SIP_TemineteCal N IS I v
>

Add Delete Insert || Refresh Start Al Stop Stop Al abort || Abort Al
Save Colmnwidth ——(
INVITE sip:0003@192.168.1.143 SIP/2.0
MAPS out Via: SIP/2.0/UDP 192.168.1.141:5080 114831002 768
TNVITE - 78:
16:58:18.881000 21low: INVITE,BYE,CANCEL,XACK, INFO, OPTIONS, SUBSCRIBE, NOTIFY, REFER, REGISTER
0T From: 0001 192.168.1.141>; ag_1_1
wing 6:56:19.244000 To: 0001 <sip:0003€192.168.1.143>
- Call-ID: GL-MAPS_1_14830463-305-3763@192.168.1.141
inging i9547000 CSeq: 2 INVITE
Contact: 0010 <sip:0003@192.168.1.141>
200 0K IContent-Type: application/sdp
18361000 Content-Length: 359
ACK
58:19.369000 it
0=0001 33852932 33852938 IN IP4 192.168.1.141
c=IN Ip4 192.168.1.141
Fa Status : 33600_Rate_of_V34_selected_after_MP. =0 0

f16:58:19.373000

33600_Rate_of V34_selected_after_MPh_exchange

m=image 1028 udptl t38
a=T38FaxVersion:3

:58:19.373000

Fa Status - CSI(Called_Subscriber_|

a=T38MaxBitRate:33600
a=T38FaxFillBitRemoval:0

6:58:13.373000

CSI(Called_Subscriber_|

a=T38FaxTranscodingMMR:0
a=T38FaxTranscodingJBIG:0

6:58:19.373000 a1 IECH
a=T38FaxMaxBuffer: 400
Fax Status :: DIS(Digital_| tion_Signal) £:58:19.379000 a=T38FaxMaxDatagram: 280

<

a=T38FaxUdpEC: t38UDPRedundancy

Scripts )\usugam/( Event Config )\ Script Flow /

@ Error Events

Figure: Fax Call Generation using MAPS™

| @ Cavtured Errors

| @ Link Status Uo=0 Down=0

While the call in progress, as depicted in the below screen, the MAPS™ also provides events related to the progress of the call.

Event Log | Emor Events | Captured Emrars

X

Date/Time

2015-9-29 17:58:19.820000
2015-9-29 17:68:19.820000
2015-9-2917:68:19.821000
2015-9-2917.68:19.822000
2015-9-2317:58:19.823000
2015-9-2317.58:19.823000
2015-9-23 18:01:54.855000
2015-3-23 18:01:54.870000
2015-9-23 18:01:54.870000
2015-9-23 18:071:54.870000
2015-59-29 18:02:54. 776000
2015-9-29 18:02:54. 786000
2015-9-29 18:02:54. 786000
2015-9-29 18:02:54. 788000
2015-9-29 18:02:54. 788000
2015-9-29 18:02:54.808000
2015-9-29 18:02:54. 805000
2015-9-23 18:02:54. 927000
2015-9-23 18:03:19.875000
2015-3-23 18:03:19.876000
2015-9-23 18:03.19.877000
2015-9-23 18:03:19.877000
2015-59-29 18:03:19.878000
2015-59-29 18:03:19.873000
2015-9-29 12:03:19.879000

2015-9-29 18:03:19.881000
2015-9-2918:03:19.882000
2015-9-29 18:03:19. 883000
2015-9-23 18:03:19.883000

Captured Events Call Trace Id

Fax-
Fax-
Fax-
Fax-

Statuz: DCS[Digital_Command_Signal]

Status: CFR[Confirmation_To_Receive]

Status: CFR[Confimation_To_Receive]

Status: PPS_EOP(Partial_ Page_Signal_End_OF_Procedure|
Fax - Status: DCM[Disconnect]

Fax - Status: Fax Session Successhl

E*YE Sent

200 Ok to BYE Recevied

Call Terminated

Inter Call Duration = 1000

INVITE Sent

FPROGRESS Received

PROGRESS Received

PROGRESS Received

PROGRESS Recetved

ALK Sent

Call Connected

ACK Sent
Fax - Status:
Fax - Status:
Fax - Status:
Fax - Status:
Fax - Status:
Fax - Statusz:
Fax - Status:
Fax - Status:
Fax - Status:
Fax - Status:
Far - Status:
Far - Status:
Fax - Status:

Sending Fax

D15 ([Digital_|dentification_Signall
DS (Digital_|dentification_Signall
DS (Digital_|dentification_Signall
DS [Digital_|dentification_Signall
DCS[Digital_Command_Signal)
DCS[Digital Command_Signal)
DCS[Digital Command_Signal)
CFR[Canfirmation_To_Receive]
CFR[Canfirmation_To_Receive]
PPS_EOP[Partial_Page_Signal End Of Procedure)
DCM[Discannect]

Fax Session Successhul

Script Name Script 1d

Clear

Save Events

[T Capture Events ta file l:l

Figure: Successfully Fax Events

Document Number: PKS200-PKS211-5.10.1-01

© GL Communications Inc.
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Fax Call Scenario

Calling Terminal Called Terminal

TCF (Training Check) High Speed Modulation Training

CFR (Confirmation to Receive)

Partial Page Transmission Call Setup/Tones

PPS-NULL (Partial Page Sent) Low Speed

MCF (Message Confirmation) High Speed

Partial Page Transmission
PPS-NULL (Partial Page Sent)

Partial Page Transmission

PPS-EOP (Partial Page Sent)

Partial Page Transmission
PPS-EOP (Partial Page Sent)

Figure: Fax Call Scenario

T.38 Fax Call Quality Statistics

After completion of the call, as depicted in the below screenshot, MAPS™ provides call quality statistics.

Py Configurations Emulator Reports  Editor Windows Help

=

x

QEDBs 3B Y @

U =HB « 8 |[da)

>

SrNo Script Mame Profile CalInfo Seript Execution Status Everls Events Profie
: : | SIP TeminatcCl |
. "
Add Delete Insert Refresh Srart Start All Stop Stap Al Abort Abart Al
Save Column Width | = ||
T e T et I A |||Transnicted Page Counc = 2, Transmitced Byte Count = 24360, Transwitted Line Cownt = 4303
Fa Status : Y21_Signal_Done 16:12.37.363000
Fan Status :: MCF[Message_Confimalion)] 13:37.369000
Fax Status == Image_Transmit_Start 1337 369000
Fax Status - Image,_Transrit End 1337369000
Fa Stalus : PPS_ EOP(Partcl Page Signal End 0f Procedue) Wb oo
Fas Status = ¥21_Signal_Done 1337 370000
Fa Status :: MCF[Message_Confiration) 1%37.370000
Fan Status :: DCN(Disconnect) 13:37.370000
Fas Status = ¥21_Signal_Done 61237 370000
Fan Status :: Successhi 4337 370000 -
e e I
< n ) <
Y\ Seripls ' Message Sequence { Event Corlig ) ScrtFlon /

Figure: T.38 Fax Call Quality Statistics

© GL Communications Inc.
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Supported Data Rate and Protocol

The Fax Emulator supported transmission Group 3 protocols include:

ITU Standard
Data Rates

(Kbps) x:; V.17 V34 )
. V.34bis
2.4
4.8
7.2
9.6

12

X X X X

<X X X X

14.4
16.8
19.2
21.6
24
26.4
28.8
31.2%
33.67

X X X X X X X X X X X X X X

Supported File Formats

G.711 A-law encoded 8-bit samples.

G.711 p-law encoded 8-bit samples

16-bit linear samples that utilize only the low 13 bits. The upper 3 bits are sign extended.
16-bit linear samples utilizing all 16-bits

e Fax Image Output

— Class-F TIFF format as specified in RFC 2301

Pcap, ngpcap file format for T.38

© GL Communications Inc.
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Buyer’s Guide

Item No Product Description

PKS211 T.38 Fax Simulation over UDPTL

PKS200 RTP Pass Through Fax Emulation, requires one of the licenses below, (w/dongle)
PKS202 Fax Port Licences (2 Fax Ports, RO)

PKS203 Fax Port Licences (8 Fax Ports, RO)

PKS204 Fax Port Licences (30 Fax Ports, RO)

PKS205 60 Fax Ports, RO

PKS206 120 Fax Ports, RO

Item No Related Software/Hardware

VBA032 Near Real-time Voice-band Analyzer

EXT001 GL Insight™ - Single Fax Analysis - TDM

EXT002 GL Insight™ - Single Fax Analysis - IP

PKV100 PacketScan™

UTE001 Portable USB based Dual T1 or E1 Laptop Analyzer
VQT022 VQuad™ 2 Ports Fax Emulation (2-wire, & 4-wire)
VQT022a VQuad™ 8 Ports Fax Emulation (2-wire, & 4-wire)
VQT035 2-Wire Voice/Data Capture

vQT1241 Dual Universal Telephony Adapter (UTA)

For more information, please visit Fax Simulation over IP webpage.
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