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1 Introduction

Fax is the term for the electronic transmission of printed
documents over a phone line.

There are basically two classes of Fax.

Class 1:

This includes Class 1 and Class1.0. Class 1 is a standard defined
by EIA/TIA-578 (1990). Its implementation is fairly standard across
manufacturers. Common Class 1 commands are "AT+FTH=3"
"AT+FRM=146" and AT+FTS=7. Class 1.0 is a standard defined by
ITU-T.31. This standard is almost identical to its predecessor,
EIA/TIA-578 with the addition of a few advanced commands and,
in its Amendment 1, defines a slightly different communication
method to be used with V.34-Fax (SuperG3).

Class 2:

This includes Class 2, Class2.0 and Class 2.1. Class 2 is a
standard defined by the unfinished 1990 draft of what shall later
become EIA/TIA-592. Common Class 2 commands are "AT+FDR"
(receive data), "AT+FDCC=?" (Describe DCE capabilities), and
"AT+FDIS=?" (Describe DCE settings). Some manufacturers, most
notably Rockwell, have derived a standard on this draft of the
Class 2 standard years before it was published. Because this
standard has significantly changed between 1990 and 1993 and
there were so many Class 2 modems in use that supported the
1990 draft, a distinction has been made between Class 2 drafts.
Class 2.0 is a standard defined by EIA/TIA-592 (1993). Common
commands are "AT+FDR" (receive data), "AT+FCC=?" (Describe
DCE capabilities), and "AT+FIS=?" (Describe DCE settings). Class
2.1 is a standard defined by ITU-T.32. It is an extension to Class
2.0. In addition to the features supported in Class 2.0, a Class 2.1
modem may support "extended" resolutions beyond normal and
fine, and it may also support V.34-Fax.

2 Implementation in Wavecom Modems

The communication of Data from the Wavecom modules is done
through the DATA layer. Wavecom modems support both classes
of Fax. They are implemented as a library in the DATA layer. The
Fax library manages all Fax related operations for the module.

The Data Layer calls Fax APIs for all Fax related operations. This
includes the following:

Fax AT commands

The ATI layer sends all Fax related AT command messages to the
data layer. The Data layer calls the fax library function to handle
the message. Fax related AT commands for different Fax classes
are explained in section 3.

Fax session management
This includes management of call setup, release, disconnection,
handover etc.

Fax parameter configurations

Parameters and other configurations are saved in EEPROM and
RAM. The Fax library manages the same for its internal variables.
The FAX library takes care of the data security. For this reason the
transmission of fax data must be in non-transparent mode.

3 Send/Receive Fax Using AT

Commands

The Wavecom module supports various AT commands for Fax-
related operations. This section describes the AT commands to be

used to set options and send/receive Fax.

3.1 Initial Settings

The settings configuration on the transmitter side and receiver side
are explained below:

Setting on transmitter side

AT+CBST=6,0,0
OK

AT+FCLASS=1 // 2 should be used for Class 2
OK

AT+FCR=0
OK

AT+IPR=0
OK

Settings on receiver side

AT+CBST=6,0,0
OK

AT+FCLASS=1 // 2 should be used for Class 2
OK

AT+FCR=1
OK

AT+IPR=0

OK

3.2 Send Fax

The sequence of commands to be used for sending a Fax is shown
in the table below. Prior to issuing these commands, the sender
side must be configured with the settings detailed in the previous
section.

Send a Fax Class 2

AT+FCLASS=2 /| Select fax class 2
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OK

AT+FLID= Local Fax

OK

ATD0601234567 /I Call establishment
+FCON /I Connection OK

[+FCSI: RemoteFax ]
+FDIS:0,3,0,2,0,0,0,0

OK

AT+FDT /I Beginning of data transfer

+FDCS:0,3,0,2,0,0,0,0

CONNECT

<0x11h> /I Send carrier

/I First page data terminated by

<0x10h><0x03h>

OK

Page transmitted

AT+FET=0 /I Send another page
+FPTS:1 /I First page acquitted
OK
AT+FDT
CONNECT
<0x11h> /I Send carrier
/I Second page data terminated by
<0x10h><0x03h>
OK

Page transmitted

AT+FET=2 /I No more page

+FPTS:1 /I First page acknowledged
+FHNG:0 /I Normal end of connection
OK

CONNECT
<0x12h> /I Receive page carrier
/I Second page data terminated by
<0x10h><0x03h>
+FPTS:1 /I Second page acknowledged
+FET:2 /I No more page to receive
OK
AT+FDR
+FHNG:0 /I Normal end of connection
OK

3.3 Receive Fax

The sequence of commands to be used to receive a Fax is shown
in the table below. Prior to receiving responses, the receiver side
must be configured with the settings mentioned in the previous
section.

4 Send/Receive Fax using Open AT®

Open AT® does not provide direct APIs to send/receive Fax.
However, the same can be achieved by using AT commands
provided by Wavecom to send and receive Fax. This section
explains how an Open AT® application must be implemented to be
able to send/receive Fax.

4.1 Open AT® Features to Be Used

There are three main features in Open AT® that must be used in
order to implement Fax. They are described below:

1) AT Command APls
This feature is used to issue Fax related AT commands to the
module. The configuration and AT commands set up mentioned in
the previous section must be issued using the AT command APls.
The responses for these AT commands can be managed within the
response handlers.

2) Flow Control Manager APls
This feature is used to send and receive all Fax data sent to and
from the GSM network. Hence, the user must subscribe to the
GSM Flow feature. After the successful configuration and setup of
the module to send and receive Fax, data can be sent and
received using the Flow Control APls.

3) Call APIs
This feature is used to answer the Fax call on the receiver side.
The user must subscribe to the Call feature. This feature allows the
user to answer an incoming Fax call.

4.2 Initial Settings

AL G b R The necessary settings on transmitter receiver sides, detailed in
section 3.1 must be configured using the AT command APIs. The
AT+FCR=1 API to be used is adl_atCmdCreate (). The user must make sure
OK that all the settings are entered correctly by managing the
AT+FLID= LocalFax responses in the response handler.
OK
4.3 Send a Fax
RING /I Incoming call This section details the Open AT® APIs that must be used to send
ATA /I Answer a Fax.
+FCON /I Connection OK
[+FTSI: RemoteFax ] 1. Set all the configurations required for the Fax transmitter
+FDCS:0,3,0,2,0,0,0,0 as explained in the previous section, using AT Command
OK APIs.
2. Set the following parameters using the AT command API
AT+FDR adl_atCmdCreate (). Make sure that all the commands
+FCFR are executed successfully by handling the responses in
+FDCS:0,3,0,2,0,0,0,0 the respective response handlers.
CONNECT
<0x12h> I/ Receive page carrier AT+FCLASS=2 // Select fax class 2
/I First page data terminated by OK
<0x10h><0x03h>
+FPTS:1 /I First page acknowledged AT+FLID= Local Fax
+FET:0 /I To receive another page OK
OK
ATD0601234567 // Call establishment
AT+FDR +FCON // Connection OK
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[+FCSI: Remote Fax ]
+FDIS:0,3,0,2,0,0,0,0

OK

AT+FDT // Beginning of the data transfer
+FDCS:0,3,0,2,0,0,0,0

CONNECT

3. Before establishing the call, the user must subscribe to
the GSM Flow using the Flow Control Manager APIs.
Data can be sent to the network using the
adl_fcmSendData () API. After getting the “CONNECT”
indication, the user can send data to the receiver.

4. After the first page has been sent successfully, an OK
response is received in the response handler of
“AT+FDT” command. After the page is transmitted, the
following commands must be sent if another page must
be transmitted.

AT+FET=0 // Send another page
+FPTS:1 // First page acquitted
OK

AT+FDT

CONNECT

5. After getting the “CONNECT” indication the user can
send data to the receiver. Data can be sent to the
network using the adl_fcmSendData () APl. So the
second page can be sent to the network. An “OK”
response is received in the response handler of the
“AT+FDT” command, after the second page has been
transmitted successfully.

6. Issue the following commands using the
adl_atCmdCreate () API to end the transmission of the

Fax.

AT+FET=2 // No more page

+FPTS:1 // First page acknowledged
+FHNG:0 // Normal end of connection
OK

7. The reception of the “OK” message in the response
handler of “AT+FET=2" will confirm that the Fax has
been sent successfully.

4.4 Receive a Fax

This section explains the Open AT® APIs and features that must
be used to receive a fax.

1. Set all the configurations required for the Fax receiver as
explained in the previous section, using AT Command
APls.

2. Set the following parameters using the AT command API
adl_atCmdCreate(). Make sure that all the commands
are executed successfully by handling the responses in
the respective response handlers.

AT+FCR=1
OK

ATHFLID= LocalFax
OK

3. The user must subscribe to the GSM Flow using the
Flow Control Manager APIs before receiving the RING
indication.

4. The Application waits for the RING indication. For this,
the Open AT® application subscribes for the Call feature
and answers the call on receiving the “RING” event in
the call handler. Then it issues the following AT
commands to set up the Modem in receiver mode.

RING // Incoming call

ATA // Answer
+FCON // Connection OK
[+FTSI: RemoteFax |
+FDCS:0,3,0,2,0,0,0,0

OK

AT+FDR
+FCFR
+FDCS:0,3,0,2,0,0,0,0

CONNECT

5. After getting the “CONNECT” indication the user will
receive Data in the Data Handler of the GSM FCM Flow.

6. The user must subscribe for +FPTS and +FET
unsolicited responses. This will indicate whether the
modem is due to receive more pages. Receiving
unsolicited events “+FPTS:1” and “+FET:0” means that
module is going to receive another page.

7. This page is again received in the GSM Data Handler
after issuing the command “AT+FDR” using the
adl_atCmdCreate () API.

AT+FDR
CONNECT

8. The second page is again received in the GSM Data
Handler. After the unsolicited responses “+FPTS:1” (the
second page is acknowledged) and “+FET:2” (no more
page to be received) the user must issue the commands
“AT+FDR” to end the connection. The unsolicited
response “+FHNG:0” will ensure a normal end of
connection.

5 Software Compatibility Matrix

List of all current software configurations and compatibility in this
application note.

Core Open AT® 1P Compatibility
X4x v2.X N/A YES

X5x v3.x N/A YES

6.6x v4.x N/A

R65 v5.00 N/A YES

6 Support

For direct clients: contact your Wavecom FAE
For distributor clients: contact your distributor FAE
For distributors: contact your Wavecom FAE

7 Document History

Level Date History Author
001 21/09/2005 Fax application note | Wavecom Support Consultant
002 07/05/2007 Updation Wavecom Support Consultant

8 Legal Notice

LICENCE RIGHTS

Wavecom Asia Pacific Ltd hereby grant licence to users of their Open AT® development environment to use the source code in this
electronic file for the sole use of GSM, GSM/GPRS or cellular icati ible with Wavecom
products. The source code may be modified by any Open AT® developer providing the application is not intended to be malicious or
detrimental to cellular operators or consumers of the application in any way. The licence also grants permission to copy and distribute
this source code so long as this licence header is maintained in all source code files. You hereby undertake to use the Software for
your interim development purposes only and under no circumstances shall you use the Software for commercial purposes. For the
avoidance of doubt, the Software may not be sold for a fee on diskette or CD-ROM, either alone or as part of a collection with other
products without prior written consent from Wavecom.

DISCLAIMER OF WARRANTY

This Software is provided free of charge on an 'as is' basis. No warranty whether expressed or implied is given by Wavecom in relation
to the Software of the uses to which it may be put by you, the user, or its performance or merchantability, fitness or suitability for any
particular purpose or conditions; and/or that the use of the Software and all documentation relating thereto (the “Documentation”) by
the Licensee will not infringe any third party copyright or other intellectual property rights. Wavecom shall furthermore be under no
obligation to provide support of any nature for the Software and the Documentation.

LIMIT OF LIABILITY

In no event shall Wavecom be liable for any loss or damages whatsoever or howsoever caused arising directly or indirectly in
connection with this licence, the Software, its use or otherwise irrespective of whether Wavecom has had advance notice of the
possibility of such damages or not by your use of the Software. Notwithstanding the generality of the foregoing, Wavecom expressly
excludes liability for indirect, special, incidental or consequential loss or damage which may arise in respect of the Software or its use,
or in respect of other equipment or property, or for loss of profit, business, revenue, goodwill or anticipated savings.

INTELLECTUAL PROPERTY

For the avoidance of doubt, no right, title or interest in any intellectual property right in respect of the Software shall pass to you. Any
and all intellectual property rights in respect of the Software and Documentation shall at all times remain the sole and exclusive
property of Wavecom. The licence grant shall not include Intellectual Property not wholly owned by Wavecom and the customer shall
exercise due diligence to ensure that the use of the information in this document does not infringe any patents in the country of origin.
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