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Chapter 1, Introduction

The Fax Transmission Analyzer is a software option available on the Hermon Laboratories TCA
8200 Telecom Conformance Analyzer and on the TCA 4100 Telephony Conformance Analyzer.

The Fax Transmission Analyzer option provides in-depth analysis of the communication
characteristics of T.30 and T.38 fax transmission devices, verifying their adherence to international
fax transmission standards.

The Challenge: Bringing a New Fax to Market

Every fax transmission requires the sending and receiving devices to take part in a delicate and
complex synchronization process in order to ensure the transmission’s success. Prior to bringing
a new fax device to market, a number of interoperability and compliance issues must be
addressed:

e Multiple Fax Models — Backward Compatibility: More than 100 million existing fax devices
function worldwide. The introduction of new fax models is challenged by the need for
compatibility with both the latest fax models, as well as with pre-existing fax equipment that
may have been installed over a generation ago.

o Multiple Networks: Fax transmission is regulated by ITU-T standards. It is defined over two
different networks (T.30 for telephony networks and T.38 for IP networks) that feature a wide
variety of communication rates and modulation techniques.

¢ Interoperability Issues: Compatibility problems often arise as vendors may differ in their
implementation of transmission standards, or may even deviate from these standards. In
some cases, they may provide a different feature set.

o New Protocols and Faster Networks: The development of new data transmission protocols
and faster networks further complicates the challenge of accurately transmitting and receiving
fax images.

Despite all of the above, all fax devices are required and expected to communicate flawlessly and
consistently — without exception.

The validation of new fax equipment is further challenged by the lack of testing standards. Both
the T.30 and the T.38 standards define protocols for transmitting document facsimiles over analog
phone lines and over an IP network. However, neither standard defines testing procedures.
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The Solution: The Fax Transmission Analyzer

The Fax Transmission Analyzer (FTA) from Hermon Laboratories is a fax testing application
intended to reduce the complexity of introducing a new fax device to the marketplace. The FTA
emulates the operation of a remote fax device, communicating with the Fax under Test, testing its
compatibility with an array of protocols and standards, and monitoring its performance under a

variety of working conditions.

The FTA’s extensive display, analysis and report capabilities facilitate identification and
troubleshooting of communication and image processing problems. Those capabilities include
Pass/Fail verdicts, test reports, trace logs with time-stamped signaling, data and errors.

The Fax Transmission Analyzer is provided with two test suites:

o ITU-T T.30 Fax-over-Analog PSTN Test Suite: Analyzes compliance with the ITU-T T.30
requirements for fax transmission over the analog public switched telephone network.

o ITU-T T.38 Fax-over-IP Test Suite: Analyzes compliance with the ITU-T T.38 requirements
for fax transmission over IP networks.

The test suites can be customized and saved for future use.

Various modulation types and data rates in accordance with the following standards are

supported:
ITU-T Standard Data Rates (bit/s) Modulation Method
V.27 4800, 2400 PSK
V.29 9600, 7200, 4800 QAM
V.17 14400, 12000, 9600, 7200 TCM

Table 1: Facsimile Modulation Methods and Bit Rates

A variety of line and network conditions can be simulated by the FTA.
Multi-page and multi document fax transmissions can be tested.
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Key Features

The following describes the main features and benefits of the Fax Transmission Analyzer:
e ITU-T T.30 (fax transmission over analog PSTN) transmit and receive testing
e |TU-T T.38 (fax transmission over IP network) transmit and receive testing
o T.30 - Fully configurable analog PSTN loop and line characteristics, such as:
= Termination
= Feed voltage
= Series resistance
=  Complex line simulation (Artificial line)

e T.30 - Simulation of degraded phone line conditions in the telephony network, using noise
and spike insertion

e T.30 - Full control of level and frequency of the modulated data signals
o User-friendly Windows-based graphical user interface

o User-selected test results, signaling and data logs with time-stamps, errors and verdicts
presented during and after the test execution

e Captured PSTN and IP transmission files enable offline analysis

o Reproduction of the fax image for visual inspection and for transmitted vs. received image
comparison using third-party software

e Pre-defined and user-defined tests
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Technical Specification

¢ ITU-T T.30 Fax-over-Analog PSTN Network Analysis:

Supported Protocols: V.17, V.29, V.27, T.30, T4/T6
T.30 Raw Data and Information

T.30 Frames

Improper T.30 Protocol Flow Indication
Repetitive T.30 Frames Detector

T.4/T.6 Bad Line Statistics

T.4/T.6 Page Coding Information

CRC Error Detector

ECM Failure to Correct Error Frames Indication
Suspicious ECM retransmission indication
Unexpected End of Fax Indication

o ITU-T T.38 Fax-over-IP Analysis:

Fax Phase Changes

Fax Data Rates

Connection Parameters

Structures Interchange: Rate Sequences
T.30 Raw Data and Information

T.30 Frames

Bad Packets Indication

Packet Collision Detection

T.4/T.6 Page Coding Information

T.4/T.6 Bad Line Statistics

CRC Error Detector

ECM Failure to Correct Error Frames Indication
Suspicious ECM Retransmission Indication
Unexpected End of Fax Indication
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Chapter 2, Fax Testing Suites

This chapter describes the features and configuration options of the Fax Transmission Analyzer’s
testing suites:

o ITU-T T.30 Fax-over-Analog PSTN Network Testing Suite
e ITU-T T.38 Fax-over-IP Testing Suite

For detailed instructions on how to run a specific test, please refer to the Fax Transmission
Analyzer’s online help facility.

ITU-T T.30 Fax-over-Analog PSTN Testing Suite

The Fax Transmission Analyzer T.30 Fax Testing Suite is located in the TCA main application
navigation tree under the ITU-T family of suites: Test Suites & Standard Suites = ITU-T
International = ITU-T T.30 (2005, Fax Analog).

This suite contains two main fax-testing groups (for direct and network-based transmission) that
are further divided into sending and receiving groups. Each group contains three tests, in which
each test is configured with the fax modulation protocols and frequencies listed on page 4:

¢ Sending/Receiving Testing Group for Direct Fax Transmission: In this test, the EUT is
directly connected to the TCA 4100 or 8200, which simulates the PSTN central office or the
company’s PBX, as shown in Figure 1 below:

TCA

EUT
Channel A

Fax

[ |
simulator < 2 wire Analog (T.30) > /

Software
FXS (DC-Out)

Line Simulator
DC In/DC Out

Figure 1: Test setup for T.30 Sending and Receiving Tests for Direct Fax Transmission
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e Sending/Receiving Testing Group for Fax Transmission over a Network: In this test, the

TCA 4100 or 8200 communicates with the EUT over a telephony network (PBX and/or PSTN), as
shown in Figure 2 below:

TCA
Fax Channel A
simulator FXO(CI " Telephone network
Software (PSTN and/or PBX)

Line Simulator
DC In/DC Out

EUT
Figure 2: Test setup for T.30 Sending and Receiving Tests for Fax Transmission over a Network

For purposes of clarity, sending refers to fax transmissions from the EUT to the Fax Transmission

Analyzer, while receiving refers to fax transmissions from the Fax Transmission Analyzer to the
EUT.

The ITU-T T.30 fax testing suite’s four testing groups appear in the Tests folder on the right side
of the window displayed in Figure 3 below.

Test suite: ITU-T T.30 (2005, Fax analog)

(& Getting Started Tests
+ Generic Tests - Direct Fax Transmission
Test Parameters - Sending fax
+ Projects Sending fax (¥.17)
= [EJ Test Suites Sending fax (v.29)
= £ Standard Suites Sending fax (¥.27)
+ [@J ANSI{TIA (USA) - Receiving fax

+ &) ANSI{TIA-968-8
+ X ASJACIF (Australia)
1 celular

Receiving fax (¥.17)
Receiving fax (¥.29)

+ Receiving fax (v.27)

+ [fJ Cellular, TCA 4100 -/ Fax Transmission over Network

+ [EJ China - Sending fax over network

+ ﬂ C5-03 (Canada) Sending fax over network (¥.17)
+ & €731 (Europe) Sending fax over network (V.29)
+ ﬂ FCC,TIA (USA) Sending fax over network (v.27)
+ ﬂ General - Receiving fax over network

+ ﬂ HKTA (Hong Kong) Receiving fax over network (¥.17)
+ @ 1DA (Singapore) Receiving fax over network (v.29)
+ [ Israel

Receiving Fax over network (V.27)

Fd)1TU-T 7,30 (2005, Fax analog)
&) ITU-T 7.38 (2007, Fax over IP)

Figure 3: ITU-T T.30 (2005, Fax Analog) Testing Suite
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ITU-T T.38 Fax-over-IP Testing Suite

The Fax Transmission Analyzer T.38 Fax-over-IP Testing Suite is located in the testing navigation
tree under the ITU-T family of suites: Test Suites = Standard Suites = ITU-T International =
ITU-T T.38 (2007, Fax-over-IP).

This suite contains a sending test group and a receiving test group. Each group contains three
tests, in which each test is configured with the fax modulation protocols and frequencies listed on
page 4. The ITU-T T.38 protocol compensates for an interposed IP (packet) Network and makes
it transparent to the two T.30 terminals.

Analog line
Analog line

Fax VoIP Gateway VolIP Gateway Fax

T 0 e e NN

T.30 Protocol

—————————————————————————————————————————————————————————————————————————————————

Figure 4: T.38 Fax Relay Protocol

The T.38 recommendation defines the use of both Transmission Control Protocol (TCP) and User
Datagram Protocol (UDP) to transport the T.38 packets over the IP Network. However, because
TCP requirements introduce significant delays, most implementations of T.38 use UDP and cope
with packet loss by transmitting redundant data packets. Therefore, the T.38 Testing Suite uses
UDP as its transport protocol.

T.38 does not include a Call Setup Protocol. Thus, the T.38 devices must use standard Call Setup
Protocols, either ITU-T H.323 or IETF SIP, to negotiate the T.38 call. For example, fax devices
use the SIP RE-INVITE message.

The diagram in Figure 5 below illustrates the interaction between the Fax Testing Analyzer, the
EUT, and the VolP Gateway.

TCA .
Fax simulator | . |
Software \\,_____________q;elo_) _____________
Vol Ineriace (51P) TSPt
LAN 2
( Ethernet )

Figure 5: Test Setup T.38 Fax-over-IP Testing
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The ITU-T T.38 fax testing suite’s sending and receiving testing groups appear in the Tests folder
on the right side of the window displayed in Figure 6 below.

Test suite: ITU-T T.38 (2007, Fax over IP)

Getting Started Tests
+ Generic Tests - Sending Fax over IP
Test Parameters Sending fax over IP (V.17)
+ % Projects Sending fax over IP (V.29)
- Test Suites Sending fax over IP (v.27)
= (@ standard Suites -/ Receiving Fax over IP
+ ﬂ ANSIJTIA (USA) Receiving fax over IP (¥.17)
+ (@ ANSI/TIA-968-B Receiving Fax over IP (¥.29)
+ (@ AS/ACIF (Australia) Receiving fax over IP (¥.27)
+ [ Cellular
+ (& Cellular, TCA 4100
+ ﬂ China

+ & ¢5-03 (Canada)

+ [ ETSI (Europe)

+ & FCC,TIA (USA)

+ ﬂ General

+ (&) HKTA (Hong Kong)
+ ﬂ 1DA (Singapore)

+ ﬂ Israel

= &) ITU-T (International)
L EruTc703.2000 Qighalinterfacesy | _

& 1TU-T 1,30 (2005, Fax analog)

i1 758 (2007, Faxover )|
Figure 6: ITU-T T.38 (2007, Fax-over-IP) Test Suite

Configuring T.30 Tx/Rx Port Signaling

When running the T.30 suite to test fax transmissions over the analog PSTN, the TCA 4100 and
TCA 8200 ports are configured as follows:

Channel A (the analog port) is configured in one of the following modes:

o DC-out (FXS) mode, connected directly to the EUT, or

o DC-in (FXO) mode, connected via the telephone network.

The signaling procedure is preconfigured in each test according to the connection type and call
direction. The signaling procedure is used to establish a voice communication path between the
Fax Transmission Analyzer and the EUT, and enables the simulation and analysis of various
PSTN signals and conditions such as DTMF, progress tones, rings, on-hook, off-hook and so on.

Multiple combinations (event test cases) of the simulations, detection methods and measurements
together with time criteria, programmable user messages, remote device commands and user
verdicts are defined in the Signaling procedure in the test properties.

When a test runs that includes a signaling procedure, the events are executed one by one,
sending the signals (Tx events) and monitoring the Rx events defined in each test case (event)
row in the Events table.

The predefined signaling procedures used in the four tests group are shown below:

10 H
Application Note (#HL081001/Rev 1.0):

Fax Transmission Analyzer (T.30/T.38) HERMON LABORATORIES



Port Configuration: ch A [DC-out, called party (tone)]; ch B [Off]; 1.5M/2M [Off]; VoIP [Off]

Events:
# Tx Events Rz Expected events
Ch. Event Settings Ch. |Ewent Settings Time after T... | Conditions Results
hdin (=) hd a3z (5)
None Mone Ch A On-hook | |
None Command Line error prompt Mo... Mone 1] : | [l
2 Mone Command Dizplay prompt Mo... Mone 1] u] O
Mone Hone Ch A Off-hook 0012 A 1] 30 Fr-=1 O
Ch A Frogress tone DT 425Hz -10dBY cont. Ch A DThF, MF DTHhF, 1 1] 10 7= T:--= dend> O
Mone Command Call not detercted Mo... Mone 1] OT:-=1F: %1 [}
Figure 7: Signaling Procedure: Receiving Fax from Directly Connected EUT
Port Configuration: ch A [DC-out, calling party]; ch B [Off]; 1.5M/2M [Off]; VoIP [Off]
Events:
# Tx Events Fix Expected events
Ch. Ewvent Settings Ch. Ewent Settings Time after T... | Conditions Results

hin (=) | hiax(s)

Mone Mone On-hook T: - [ |
Mone Command Line emor prompt Hone Mone u] aTi-=1F-=1 []
Z Ch A Ring Ring signal 26Hz800 10420 Ch A Off-hook 0012 A o 15 T2 O
Mone Command Fax connection emrar Hone MHone u] O Ti-x1F-21 []
3 Ch A Delay 1= Ch A Energy detector 2000 - 2200 Hz, -256 dBW a 8 T:--= <end> O
Mone Command CED not detected Hone MHone a O0Ti-x1F-=1 []

Figure 8: Signaling Procedure: Sending Fax to Directly Connected EUT

Port Configuration: ch A [DC-in, tone calling/called]; ch B [Off]; 1.5M/2M [Off]; VolP [Off]

Events:
# Tx Events R Expected events
Ch. Ewent Seftings Ch. Event Settings Time after T... | Conditions Results

hlin (=) M ax i)

On-hook Mone Mone H

Mone  Command Display prompt Mone HMone a a O
Mone  Mone ChA  Energy detector 40 - 100 Hz, 15 a 120 T:--= 2 O
Mone  Command Fax connection error - Wone  None a O T:-#1F:-=1 O

z ChA  Off-hook 400 Ohm ChA  None Ju] u] O
Ch A Delay 1s Mone HMone a a O

Figure 9: Signaling Procedure: Receiving Fax from a Remote EUT via Telephone Network

Port Configuration: ch A [DC-in, tone calling/called]; ch B [Off]; 1.5M/2M [Off]; VolP [Off]

Ewants:
# Tx Events R Expected events
Ch. Ewvent Settings Ch. Event Settings Time after T... | Conditions Results

hdin (=)| hdas ()

On-hook None  Mone | |

Ch A Delay 3= MNone  MNone u] u] O
Ch A Offhook 400 Ohm Ch A Energy detector 200 - 600 Hz, -20 dBW u] 3 Ti-22 [l
Mone Command Mo dial tone detected Mone  Mone u] o Ti-=1F-=1 O

2 ChA  DTMFMF call 102 Ch A Energy detector 2000 - 2200 Hz, -25 4BV o 15 T:--= <and= (]
ChA Command Fax connection errar - Ch A Mone u] o Ti-=1F-=1 O

Figure 10: Signaling Procedure: Sending Fax to a Remote EUT via Telephone Network

Configuring T.38 Tx / Rx Port Signaling

When running the T.38 suite to test fax transmissions over the packet switched network, the TCA
4100 and TCA 8200 ports are pre-configured as follows:

e The TCA mode of both channels A and B is set to off.
e The VolP interface and the Acoustic interface are enabled.
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» To configure T.38 Tx/ Rx Port Signaling:

1 Click the Settings button of the Tx & Rx Setup parameter in the Test properties —
Conditions to display the Tx & Rx Setup Settings window.

2 Click the Ports Configuration button to display the following window:

Analog ch A Analogch B
Tcancde  [ENMI ~|  TChnode | =l
Termination: | J Termination: | _]
Adificialne: [ | || DCvoltage: =

DC voltage: ls:;'i';;m: 100 kOhm il
Polarity: Ground: 4’______-—-—"'

1.5M 7 2M VolP
Interface: m Line coding: ,ﬁ Interface: ,ﬁ Configure registration...
Teminaton: [12 | TeClck  [nn -] | TCAIPs  [132168.0177 (LAN1) ~|
Famefomat: [1: | Signaing  [loe <] | Codee: [T.38Fax =]
Tx Timeslot: l—j Rx Timeslot: [—j Sampling rate: | 8000 sps w| T.38redundancy: |Off =
Idecode: [0 — Redundancy level: [1 -
Audio T———
Interface: Off >| I Volume control Inteiface: On > [ Use as efectrical
Tx device: INone LI
Rx device: INOHC LI 0K Cancel

Figure 11: Configuring the Ports for T.38 Testing

3 Click the Configure registration button in the window above to display the following dialog
box:

VolP registration f'5_<|

SIP regiztration

Host: |Sewer IP or M5 name

Ilzer name: |user name

Pazzword: |passwu:|rd

(1] 4 Cancel

Figure 12: VoIP registration

A SIP call between the EUT and the Fax Transmission Analyzer can be performed in either of two
ways:

e Using a third entity, called a SIP Registrar, or
o Peer-to-Peer (direct) mode (without a third entity).

If the EUT supports direct SIP calls, then it is not mandatory to configure VolP registration. This
is the simplest method to use.

If the EUT does not support Peer-to-Peer calling, then the SIP registrar server must be introduced
to the network (the description of which is not in the scope of the document) and its parameters
(host name, user name and password) must be configured in the VolIP registration dialog box
shown above.
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By default, SIP configuration in the Fax Transmission Analyzer does not require the use of a SIP
registrar server. If the EUT can operate without a SIP registrar server, then it is recommended to
use a Peer-to-Peer protocol to call the EUT.

However, if the EUT does not support Peer-to-Peer protocol, and requires the use of a SIP
registrar, then click the Configure registration button in the VolP area of the Ports configuration
window, shown in Figure 11, to open the SIP registration window.

The signaling procedure is preconfigured in each test according to the connection type and call
direction.

Two possible signaling procedures for issuing a SIP call and receiving a SIP call are listed below:
Port Configuration: ch A [off]; ch B [Off]; 1.5M/2M [Off]; VoIP

Ewents:
# Tx Events R Expected events
Ch. Ewent Settings Ch. Ewvent Settings Time after T... | Conditions Rezultz
Mlin (=) b ax(5)
Command Start of signaling Connected L
1 WValP Command Call Yol Mone u] 1] O
WalP Call zipE00@E10.0.0.2 WalP Maone a 1] O
ValP Mone WolP  Connected a 20 Ti-*3F: =2 O
2 alP Command Repeat a call WaolF  Mone u] 0T -=1F: =1 O
3 MHone Delay 1= Mone Mone a 1] O
Figure 13: Signaling for Sending Fax via SIP/T.38
Port Configuration: ch A [off]; ch B [Off]; 1.5M/2M [Off]; VolP
Ewvents:
# T Events R Expected ewents
Ch. |Ewvent Settings Ch. |Ewent Settings Time after T... | Conditions Results

Min (2| M ax (5

olP Command Cutgo G L
WolP Mone WolP Call a 20 To-*»3F-22 O
2 WolP Command SIF call not detected WaolF Mone u] O Ti-=1F: 21 [l
2 wolP Anawer walP Hone i} O
YWolP Mone WalP Connected a 10 T:-*5F: =4 (|
WolP Command SIP call waz no anawered  WolP Mone a O T4 F-=1 O
a WolF Delay 1= WaolF Mone u] u] O

Figure 14: Signaling for Receiving Fax via SIP/T.38

Additional Configurable Parameters

The Fax Transmission Analyzer conforms to ITU-T T.30 and T.38 requirements. Its test
parameters are based on the requirements’ parameters, and cannot be customized.

However, when you create your own user suite or project, some T.30 and T.38 specific
parameters can be customized to suit your specific requirements.

NOTE: For detailed information about user suites and projects, please refer to the Fax
Transmission Analyzer’s online help facility.
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Configurable Properties

Select the Conditions tab of the Test Properties window to display the parameters that can be
modified, as shown in the following window:

Test Properties - Send fax to remote EUT (V.17) (read-only) §|

General ] Results Farmat ] Lirnits

Conditions:

Farameter alue Units ‘isible | Apply to suite
Connect EUT state Connect channel & O O
Tnitialize state O O
ELIT state - O O
Tx & Rox Setup Fax analog: TCA calls remat. .. O O
Run Signaling & Meas, O O
Signaling reports on O O
Fax ECM Enabled O
Fax direction Send O
Fax MER 14400 O
Fax modem W17 O
Fax image dritcalimagesifaxZpages. bif O
Show image es O
Shaw lag Yes O
Stirnulus level -13 dBm O
Inserted signal type Off O
Inserted signal level -65  dBm O

Condition Parameter

| 2] #] [T

Report Close Help

Figure 15: Modifiable Parameters

You can modify and customize the following parameters according to the specific requirements of
the test:

o Fax MBR (maximum bit rate): The system automatically selects the default MBR value for
the fax transmission, from one of the options listed in Table 1 on page 4. During the initial fax
transmission handshake process, the MBR may be reduced by the fax device itself because
of data distortions or fading. You can change this value if required.

o Fax modem: Selects the ITU-T Fax modem standard (V.17, V.27 or V.29) that applies to the
EUT. Each test is preconfigured to a different standard. Generally, all three fax modem
standards should be tested.

o Fax image: Sets the location of the fax testing image file. In a sending test, this is the location
of the fax test image that is transmitted from the EUT. In a receiving test, this is the location of
the fax test image transmitted to the EUT. For more details, please refer to the Test Image
Files section on page 16.

o Show image / Show log: Controls (Yes/No) the display of the runtime image and log. For
more details, please refer to the Runtime Test Log and Test Image section on page 20.

e Stimulus level: Defines the level of the fax signal generated by the Fax Transmission
Analyzer.

* Inserted signal type and Inserted signal level: Sets the Fax Transmission Analyzer to insert
Gaussian noise during fax transmission over analog lines, thus simulating degraded phone
line conditions. By default, this option is not active (off).
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Setting Up Test Configurations

The Fax Transmission Analyzer tests three ITU-T fax transmission modem standards (V.17, V.29
and V.27) for each sending group and receiving group, as shown in the Tests folder on the right
side of the window displayed in Figure 16 below.

By default, the Fax Transmission Analyzer executes all three tests in the suite.

Test suite: ITU-T T.30 (2005, Fax analog)

(D Getting Started
+ Generic Tests
Test Parameters
+ Projects
= [&J Test Suites
= & standard Suites
+ [ ANSIITIA (USA)
@D AnsIfTIA-968-8
ASJACIF (Australia)
Cellular
Cellular, TCA 4100
China
C5-03 (Canada)
ETSI (Europe)
FCC,TIA (USA)

[O R e SC Bc S S S e S S

ITU-T (International)
ITU-T G.703.2001 (Digital interfaces)
ITU-T G.823.2000 (E1 jitter and wander)
ITU-T G.991.2 (A3 2005, SHOSL)
ITU-T G.992.1 (Al 2003, ADSL)
ITU-T 6.992.3 (AS 2008, ADSLZ)
ITU-T G.992.5 (AS 2008, ADSL2+)
[l ITU-T .993.1 (2004, VDSL)
D) ITU-T G,993.2 (2006, YDSL2)
ITU-T P.313 (Acoustic for cordless CE)
ITU-T P.340 (hands-free terminals)
ITU-T P.862, P.862.1 (VQT)
ITU-T Q.552 (2001, 2-wire analog interface of dig. e:
ITU-T T.30 (2005, Fax analog)

[ ITU-T 7.38 (2007, Fax over IP)
o atmmia

Tests
= Direct Fax Transmission
- Sending fax

Sending fax (V.17) e
Sending fax (¥.29) ~——
Sending fax (v.27) el

ITU-T Modem

Setup

- Receiving fax
Receiving fax (¥.17)
Receiving Fax (v.29)
Receiving fax (V.27)

- Fax Transmission over Network

- Sending fax over network
Sending fax over network (¥.17)
Sending fax over network (¥.29)
Sending fax over network (¥.27)

- Receiving fax over network
Receiving Fax over network (V.17)
Receiving Fax over network (V.29)
Receiving fax over network (V.27)

Figure 16: Three Tests per Sending and Receiving Group
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Test Image Files

An ITU-T compliant test image file is included with the Fax Transmission Analyzer, Other test

image files can be specified in the Fax image parameter, described on page 14.

¢ Test Image File Sent to the EUT
This is a two-page image file (one of the pages is displayed below). This file is sent from the
Fax Transmission Analyzer to the EUT during a receiving fax test sequence, and is located in
the directory specified in the Fax image parameter, with the filename fax2pages.tif.
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Figure 17: Page 2 of File Sent from Fax Transmission Analyzer to ETU

o Test Image File Received from the EUT
This is the image file received by the Fax Transmission Analyzer from the EUT during a
sending fax test sequence. It is stored by default in the directory specified in the Fax image
parameter, with the filename ReceivedFoo.tif.
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Chapter 3, Fax Transmission
Analysis Results

The Fax Transmission Analyzer provides a variety of options for viewing fax transmission test
results, both during and after the completion of a test; all of which enable the precise identification
of transmission errors and failures. The Fax Transmission Analyzer also provides the option of
displaying a test log and/or a test image.

o Test Execution Window: This window displays detailed test information, including Pass/Falil
test results and result descriptions, following completion of the test. The window allows you to
configure which test trace details are displayed, and which are hidden.

o Test Log: This option displays test trace information during the test as it progresses. It
provides a detailed and comprehensive dump of all types of test information, but does not
provide the option to configure or filter the type of information that appears. Please refer to
Runtime Test Log and Test Image section on page 20 for more information.

o Test Image: This option displays the image that was sent or received.

o Fax Testing Report: This option is a MS-Word document generated by the Fax Transmission
Analyzer after the test is completed. These results also appear in the Test Execution Window,
described above.

Test Execution Window

During a test run and after the completion of a test, results are displayed in the Test Execution
window, as shown below:

i BEH
Fie Edt Run Tools Hep

& X Mode: > | Condition: > || v Report [ ] M

Txk Ry Setup
= T Time, T Event, Rk Time, R Event Pass )=
# Tx Time: Tx Evert Rix Time RxEvent Yerdict = -
1 117001 5 €h A: On-hook (100000 Oh] Pass
2 2,463 Ch &: Ring [Ring signal 25Hz/50v 4052095 h A&: Off-hook [0.012 A] Pass
1.002.0]

3 8,377 5 Delay [15] 6459965 Ch Az Eneray detector [2000 - Pass.
2200, -25 dev] Test Report
= Event time, Event type, Event mode, Event data

Event Time Evert Type Event Made Evert:Data verdict
i 0.0005 T30 Internal Masimum supported baud rate: -
14400 bps

1 0.000s T30 Inkernal Supported modems: 27, Y29,
V.17

2 0.0005 T30 Inkernal EVN_SEND_STARTED.
= Test summary, List
=) Trace msg time, Trace msg type, Trace data
=) Minor errors
=) Fax transmission

Test Log
1 TCA Fax sending log [=1E]
Dpen file: d:iteatimagesitan2pages. it .
10.000 - T30: Internal event: M aximum supported baud rate: 14400 bps
0.000 - T30: Intemal event. Supported medems: Y27, V29,V.17
0.000 - T30: Internal event: EVN_SEND_STARTED
Test Image

Copy Leg To Clisboard Ciose

Rurring. .,

Figure 18: Test Execution Window, Test Log and Test Image — Example
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Test Execution Window — Resulis and Verdicts

The Test Execution window tracks and reports test events and results. This window presents a
collection of relevant data — each data type appears in its own section and can be configured to be

displayed or hidden:

W Test: Sending fax to EUT Fax testing

Messages representing
the T.30 analog
signaling procedure

Traces of the T.30/T.38
messages with time
stamps

B Gk Run Took Heb
B & ek | X [ mode: Evduaion v | Conditen: #1: Fax modem: V.17 v v repot! B oui[m Dm0
| | T Time, Tx Event, Rx Time, Rx Event —
Tx T T Event Rx Tine: Rx Everk Verdict
1 91 Cominsnd [Oispisy prompt] - -
z 1.2809% 5 h A: Orvhock: (100000 Ohn) pasz
3 2503 cha; Ring [Ring sgnl 25+z/S0Y 7497418 h & if-hock [0.012 4] pass
1.03.0)
+ se92s Oabay (151 97744 Event Verdict pass
|| | Event time, Event type, Event mode, Event data -
- Evert Time: Event Typs Event 13 Verdict
o 0.000 30 Inkernal Sek baud rate 14400
1 0.000 ™ Inkernal Setting moderes ta V27, ¥29 and
vaz
z 0.000 ™ Incernsl EVN_SEND_STARTED -
3 335 vai Recenvad frama: €51 A
4 2805 vai Recenved frama: DIS -
s 2805 0 Inkprnal 0G5 local - enc: MR res: 2040196
Posz A4 rateNI7_L4400
5 8 va1 Sendng frome: T51
7 3538 Va1 Sendng :
] 2005 0 Inkeenal EVN_FA_TRAINING
9 10.915 vai o
10 10315 ™ Inker Mi
It 10515 ™0
u m 2= Minor error
13 8,359 21
1+ 51554 vzl Recered frame: RTH
15 51,554 nor error Inkernal Retrain rogured
1 51,554 T30 Inkernal DS loca - enc: PR res: 20196
Posz A% raeN17_12000
7 S1.554 Va1 Sendng frame: TSI -
16 51554 vai Sendeg : -
19 51,554 0 Inceenal EVN_FA_TRAINING :
0 58,654 vai Recenved frame: CFR .
2l 58.654 ™ Inkernal EVN_PAGE_STRRT 5
z 103,498 ™0 Inkernal EVN_PAGE_END -
5 103,458 Va1 Sendng frame: MBS -
2 106,723 vzl Recene " -
= 106,723 T30 Inkeenad Mi -
2 153861 30 P -
: = = #={Minor error :
] 153861 v s -
= 158,458 (biner errer Internsl Teter T4 expred ) -
n 158,458 Va1 Sendng frame: E0P -
3 161,662 vz Recenvad Frame: MCF -
% 161,662 Va1 Serdeg Frame: OCN -
16930 ™0 Inkeenal EVN_COMPLETE -
= Recap item, Recap value -
* Recoo Ttem Receo Vabie Verdct L
ot complted 12:14 P
[t cregemten

Figure 19: Test Execution Window — Example

e Test Verdict: Shows the overall test result: PASS / FAIL.

o Tx Time, Tx Event, Rx Time, Rx Event: These messages only appear during a T.30 test.
They represent analog signaling events. A Pass/Fail verdict is also shown when relevant.

o Event Time, Event Type, Event Mode, Event Data: Shows traces of T.30 messages, along
with their time stamps. Minor errors are also displayed when they occur.
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o Test Summary: After the fax transmission procedure is completed, a detailed summary of the
process is displayed. These details include comprehensive statistics and Pass/Fail verdicts,
where relevant.

H| Test: Receiving fax (V.17)
Ele Edit Run Tools Help

B &

4= Back | < [ | Mode: Compliance -

Condition:

v || v Report

| JRTHN |

o O

Aun
Signaing & Meas -
Tt & s Setup

12
13
14
15
16
17
18
19
20
21
22
= Test summary, List
#

L R -]

9
10
11
1z
13
14
15
16
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18
19
20
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2z
23
24
25
26
27

o

1
z

3

Completed

143405
46,106 5
46,106 5
50.442 5
50.442 5
54,9495
54,949 5
594455
59,445 5
671365
67,1365

Item
======"Fax statisiics
Operating status
Result
Errar
Cal Duration
ECM Mode
Data Rate
Image Resalution
Tmage Encoding
Image Width
Pages Quantinty
File: Name
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Tx Pages
Tx Bytes
Tokal Tx Lines
R Pages
Rx Bytes
Tokal Rx Lines

al Bad Lines

== Frame statitics
CSIDTCICTC nt
CFR Count

FTT Count

MCF Count

PPR Count

RTN Count

DCH Count

= Trace msg time, Trace msg type, Trace data

Tirne
61895

61895
61895

61895

T30
T30
vzl
Wlinor error
w21
Minor error
w21
Minor error
w21
T30
T30

FAx_FINISHED
RSLT_PROTOCOL_ERROR
3RD_FRM_CHECK_ERROR,

67,136
YES
P30_14400
204x196

P30_ENC_MbR

F30_A4
1
diitcalimagesifax2pages.tf

0
56416

0
0
0

1
0
0
0
0
1

Trace Type
W21

w21
vzl

vzl

Internal
Internal
Sending
Internal
Sending
Internal
Sending
Internal
Sending
Internal
Internal

Trace Data
Get H frame size: 20, cr_flag:
1

Found Continue Frame:
Frame: add: 0xfF cntl: Oxc0 cmd:
0x04 0x02x
FCF: cmd; 0204 FCF Stake: 000
Frame: Dxff type: NSF special:
)

2:31PM

Figure 20: Test Summary and Traces Data Lists — Example

EVN_PAGE_START
EVN_PAGE_END
frame: FPS_MPS
Timer T4 expired
frame: FPS_MPS
Timer T4 expired
frame: FPS_MPS
Timer T4 expired

frame: DCN
EVN_DOC_END
EYN_COMPLETE

| [Fax andog TCA cals local EDT |

[~ DCfeed ON I

Iv Show log [v Show image

Fail
Verdict

Pass
Fail
Fail

Yerdict

7[27iz010

e Trace MSG Time, Trace MSG Type, Trace Data: The next section contains a detailed trace
of test sequence states, events, and messages, along with associated timestamp and binary
data. It also displays Pass/Fail verdicts, where relevant.

¢ Minor Errors Report: Displays the quantity of minor errors that were detected along with the

respective Pass/Fail verdict.

Note: The quantity of minor errors that is displayed is verdict-related and, by default, is limited
to four. This quantity can be configured in the test’s properties window.
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o Fax Transmission Report: Displays a Yes/No indication of whether the fax was sent, along
with the respective Pass/Fail verdict, as shown below:

[=] Minor errors Pass
Minor errors Limit Verdict
-, :
3 4 Pass
3 4 Pass
[=] Fax transmission Fail
Fax sent Verdict
Yes Pass
=] Condition 2: Fax modem: V.23 F
@ Fai
< ho_ _Fal>

Figure 21: Minor Errors and Fax Transmission Messages — Example

NOTE: When several conditions are applied during the compliance test, the output for each
condition appears collated in the order shown above.

Additional T.38 SIP Traces

The Fax Transmission Analyzer’s T.38 Test Window is very similar to the T.30 Test window, with
the exception that the T.38 Signaling procedure uses SIP instead of analog port Channel A.

However, the trace provided by the Fax Transmission Analyzer only contains T.30 messages. In
the event of problems with the SIP connection, or in order to generate a more detailed T.38 trace,
the trace must be executed on the networking layer.

In order to trace the networking layer, Hermon Laboratories recommends using Wireshark, a free
and open-source packet analyzer used for network troubleshooting and analysis. Wireshark can
be downloaded from: http://www.wireshark.org/.

For information on Wireshark and SIP, see: http://wiki.wireshark.org/SIP.

Runtime Test Log and Test Image

The Fax Transmission Analyzer displays the test process and verdicts in the Test Execution
window, as described above, and, optionally, in both a textual log report and a graphical image
report.

The Test Log displays test trace information during the test as it occurs. It provides a very
detailed and comprehensive dump of all types of test information, but does not provide the option
to configure or filter the type of information that appears.

The Test Image displays the image that was sent or received.
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The log report can be displayed by checking the Show log checkbox in the Test Execution

window. The Image report can be displayed by checking the Show image checkbox, as shown
below.

L)
ey £ Mase = |
) T Thmsn, T Evart, R Teme, R Evart - a Txd Re Sohp
. e twa L e Twa e Bt et 2 DC04, Colegy 0
1 DC toad DN
wim [ — :
Faas
23m0 chi Rrg) Foas ¥ Show kg v Showwegr

rAll

B muu-q.ru—rr»- tvam mote, trest dats

Pt 1ra ot e Run / /
® amm
amn ™

ISlgnaImg & Meas j
Tx & Rx Setup

hé, [DC-out £aling party) _l
[~ DCI

v Show log ¥ Show image

Figure 22: The T.30 Test Execution Window

The log differs from the customizable Test Execution window, described on page 17, in the following:
o The log displays all available information (Results, Events, Signaling, Data, Errors).

e The log displays information during the execution of the test in a scrollable window.

e The log can be generated without displaying a test report in the Test Execution window.

o The log contains an additional block of trace messages that do not appear in either the Test
Execution window or the Test Report. This block is called Fax synopsis and contains fax
state machine messages that are intended for internal review only.

e The fax image display provides a means of visual quality inspection. Also transmitted vs.
received images can be compared using third-party software

fiun
Signaling & Meas. =
% RTN Count o ] Tk Fix Setup
oun .
Bl DCN Count 1 ) Far analog. TCA calls bcal EUT .|

= Trace msg time, Trace msg type, Trace data [~ DCfeed ON r
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[Dren fle: d sk mogesapages ~
Iternial event: Marimum supported baud rate: 14400 bps

2000120 e vt Supported modems: V27, 23,17

0,000 - T30: Intetnal event: EVN_SEND_STARTED

6183 - 21 Received frame: NSF

6,930 - 21 Received frame: CS1

7.300 - 21: Received frame: DIS

7.300 - T30 Intemal event: DES local - enc:MF res: 204x195 pgsz Ad  rate17_14400

7.300 - V21 Sending frame: 151

7.300 - V21 Sending frame: DCS

7.300 - T30 Intemal event: EVN_FAX_TRAINING

14.340 - 21 Recsived frame: CFR

14.340 - T30 el event: EVN_DOC_START

14.340 - T30 Internal event: EYN_PAGE_START

46105 - T30: Inkernal event: EVN_PAGE_END

46106 - V21 Sending fiame: PPS_MPS

50 442~ Minor esror: Infamal avani Timer T4 expirad

50,442 - 21: Sending frame: PPS_MPS

54 849~ Minor error: Infamal avani Timer T4 expirad

54.943 - 21: Sending fiame: PPS_MPS

54 445 - Minor esror: Infemnar eveni: Timer T4 expired

53 445 - 21 Sending frame: DCN

67.135 - T30: Internal event: EYN_DOC END

57136 - T30 Intemal event. EVN_COMPLETE

Fax synepss

6189] sw INFD ef

6.930] STAT_INFO_CSI

7.200] STAT_INFO_DIS

TI0)STATCEVI DIS st WT_DIS i S00GNDIS
7I001STAT EVI_FEMOTE AX tWT_DIS 1t WDISNARK
73001 STAT NEG V7 1400

7.300] STAT_NEG;

73001 STAT_NEG_! i

73001 STAT NEG FES 2041156

7300] 3T,

7.300] smr INFEI TSI

7300 STAT_INFO_DCS

9323 STAT EVT_TX V2 DONE st WT_DIS it WDISNTZ!
12566 STAT_EVT_ T TRIEND st WT_TRN_RESP it }00NT21
14340 STAT_FRM_CFR

14340 STATCEVT R st WT_TRIN_RESP 1t WwTTNNCFR
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46106] STAT_EVT_T ING_END st SENDECM e ECHINETI

[T RPN =3

- n
OO

¥ SUWTTX_HW_RDY ft TROYNHTY

Copy Log To Clipboard Stop Closs

£ 73005 T30 DIS: Perfered ECM block size:
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Completed 234PM

Figure 23: Fax Transmission Analyzer Fax Log with Image Displayed
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Display, Significance and Minor Error Types

The Fax Transmission Analyzer emulates the faxing environment and detects minor errors during
fax transmission. These errors are then displayed in the log and, optionally, in the Test Execution

window.

The identification of minor errors enables the troubleshooting of the EUT.

TCA Fax sending log

@ tor [2000 -
dBv]

30 158.458

V21

Open file: d'\teahimages\fax2pages.tif e e
0.000 - T30: Intermal Set baud rate 14400 g
0.000 - T30: Internal Setting modems to V27, V29 and V.17 =1 a
0.000 - T30: Intemal EVN_SEND_STARTED LA
3.395 - V21: Received frame: CSI 14400
3.835 - V21: Received frame: DIS 27, ¥29 and
3835 - T30: Intemal DCS local - enc:MR res: 2045196 pgsz: A4 rate’V17_14400
3.835 - V21: Sending frame: TSI LR TED
3.835 - ¥21: Sending frame: DCS X 1
3.835 - T30: Intemal EVN_FAX_TRAINING
10.915 - ¥21: Received frame: CFR Minor errors, as s
10.915 - T30: Intemal EVN_DOC_START d isplayed in the LOQ es: 204x196
10.915 - T30: Intemal EVN_PAGE_START 17_14400
48.359 - T30: Intemal EVN_PAGE_END B 7 k
48.359 - V21: Sending frame: MPS
51.554 - V21: Received frame: RTN S
51.554- Minor error: infernal Retrain required INING
51.554 - T30: Intemal DCS local - enc:MA res: 204x196 pasz. A4 rate:v17 12000 = R
TART
Copy Log ToClipboar Stop Close TART
ND
13 48.359 Y21 Sending frame; MPS
14 51.554 val Received frame: RTN
15 51.554 Minor error Internal Retrain required
16 51.554 T30 Internal DCS local - enc:MR res: 204x196
pgsz: A4 rate:V17_12000
17 51.554 va21 Sending frame: TSI
18 51.554 ¥21 Sending frame: DCS
19 51.554 T30 Internal EVN_FAX_TRAINING
20 58.654 vzl Received frame: CFR
T30 Internal EVM_PAGE_START
. 130 Internal EVN_PAGE_END
Minor errors, v21 Sending frame: MPS
as displayed in the val Received frame: MCF
5 i 130 Internal EVN_PAGE_START
Test Execution Window T30 Internal EVN_PAGE_END
T30 Internal EVN_DOC_END
28 153.861 vz1 Sending frame: EOP
29 156.458 (Minor error Internal Timer T4 expired )
Sending frame: EOP

Figure 24: Minor Errors as Displayed in the Log and in the Test Execution Window

There are three types of minor errors:

o Retrain Required: Specifies that retraining of the fax is required because the receiving device
was unable to receive the fax transmission. During the fax transmission handshake process
(also called the training process), the MBR may be reduced by the fax device itself because of

data distortions or fading.

e Protocol Violation: The T.30 standard defines several timers. Violation of any of them is

reported as a minor error.

e FCS Errors: FCS (Frame Check Sequence) error messages are generated when there is a
problem parsing incoming data. Examples of FCS errors are bad crc in frame and unknown

frame type.
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