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1 Version

Application Notes may be updated over their lifetime. To ensure you design with the correct version, please check the
application notes page in http://developer.sierrawireless.com/ for latest versions.

2 Introduction

This Application Note (APN) is provided to Sierra Wireless distributors and clients to aid more rapid development of embedded
applications using the Sierra Wireless portfolio of cellular solutions. To request a new application note, contact your regional
Sierra Wireless Product Marketing Manager.

3 Application Note Description
This application note contains two sets of sample code:

1. Voice over IP using PCM (VOIP_PCM) which is applicable to 3G modules
2. Voice over IP using AMR (VOIP_AMR) which is applicable to 2G modules

On both sample code set, a UDP server listening on port 1234 will be created. This UDP server is used to receive the audio
data sent from the peer side. The received data will be stored in the audio play buffer queue which will be played in real-time
by the speaker. For the record data transfer process, a 500ms timer will be called cyclically to send the recorded data from the
microphone to the peer side through the UDP service.

3.1 Voice over IP using PCM

The PCM data will be recorded at a rate of 16K bytes per second. For every 500ms, 8 UDP packets — each containing 1000
bytes of PCM data will be sent to the peer side by the UDP service. The figure below illustrates the data transfer mechanism
for every 500ms.
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Figure 1. Voice Over IP Using PCM
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3.2 Voice over IP using AMR

The AMR data will be recorded at an approximate rate of 700 bytes per second. For every 500ms, one UDP packet containing
350 bytes of PCM data will be sent to the peer side by the UDP service. The figure below illustrates the data transfer
mechanism for every 500ms.
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Figure 2. Voice Over IP using AMR

4 Custom AT Commands

The following AT commands are included in the application:

AT Command Syntax

AT+GPRS="<GPRS_APN>""<GPRS_USERNAME>","<GPRS_PASSWORD>"

Parameters Values Description
GPRS_APN string Access point name
GPRS_USERNAME string User name for GPRS
GPRS_PASSWORD string Password for GPRS

AT Command Syntax

AT+STARTVOIP=,"<VOIP_PEER_IP>",<VOIP_PEER_PORT>

Description

This command is used to start the VOIP toward another module running the same OpenAT application.

Parameters Values Description

VOIP_PEER_IP string The IP address of the peer side

Listening port of the UDP server created on peer side.
Please note that this must be set to 1234 as the source
code has hardcoded this value in pcm_record_play.c:

#define UDP_SERVER_LOCAL_PORT 1234

VOIP_PEER_PORT string
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AT Command Syntax

AT+STOPVOIP

Description

This command is used to stop the VOIP. Type this command on both modules when user wants to stop the VOIP call.

5 Example

1. Make a GSM voice call using the ATD command to make sure that both the microphone and speaker are working
properly on both modules.

2. Download the same application to both modules. Please note that VOIP_AMR is applicable to 2G modules only and
VOIP_PCM is applicable to 3G modules only.

3. Input the GPRS information using the custom AT command +GPRS. The IP address will be printed out on UARTL1 if
the GPRS attachment is successfully executed.
. COM20:115200baud - Tera Term VT =N =R

File Edit Setup Control Window Help

: open: —> DISCONNECTED
: start: —> CONNECTING
PRS GIX <cid=1> found

CIX <cid=1> found
: EUENT ACTIVATE OK {cid=1>
: GPRS: -> CONNECTED
My IP address:121.203.285.8
ﬁUIP] new UDP Bx181@h358

4. Establish a VOIP connection using AT+STARTVOIP=,"<VOIP_PEER_IP>",<VOIP_PEER_PORT>.
For example, if module 1 has IP address “111.111.111.111”, and module 2 has |IP address “222.222.222.222”, type
the following to establish VOIP connection:

Module 1 : AT+STARTVOIP="222.222.222.222",1234
Module 2 : AT+STARTVOIP ="111.111.111.111",1234
Now both sides should be able to talk to each other through the microphone and speaker.
5. To stop the VOIP connection, run AT+STOPVOIP on both modules.

6 Package Deliverables

This application note is delivered as a single compressed zip archive as follows:

Filename Description

The zip file includes this application note and the

AirPrime - Voice Over IP - Application Note - Rev1.1.zip source codes of VOIP PCM and VOIP AMR

6.1 Documentation

Filename Description

AirPrime - Voice Over IP - Application Note - Rev1.1.pdf Voice over IP application note
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Filename

Description

\VOIP_PCM\src\appli.c

Source code for VOIP using PCM

\VOIP_PCM\src\cfg_gprs.c

Source code for VOIP using PCM

\VOIP_PCM\src\generated.c

Source code for VOIP using PCM

\VOIP_PCM\src\pcm_buffer.c

Source code for VOIP using PCM

\VOIP_PCM\src\pcm_record_play.c

Source code for VOIP using PCM

\VOIP_PCM\inc\pcm_buffer.h

Header file for VOIP using PCM

\WVOIP_AMR\src\appli.c

Source code for VOIP using AMR

\VOIP_AMR\src\cfg_gprs.c

Source code for VOIP using AMR

\VOIP_AMR\src\generated.c

Source code for VOIP using AMR

\VOIP_AMR\src\pcm_buffer.c

Source code for VOIP using AMR

\WOIP_AMR\src\pcm_record_play.c

Source code for VOIP using AMR

\WVOIP_AMR\inc\pcm_buffer.h

Header file for VOIP using AMR

Note:  VOIP_AMR is applicable to 2G modules only, and VOIP_PCM is applicable to 3G modules only.

7 Software Compatibility Matrix

Firmware Open AT Application Framework/SDK Library/Libraries
FW 7.52 Open AT Framework 2.52 Internet 5.56.0.201305170830
8 Support

For direct clients: contact your Sierra Wireless FAE

For distributor clients: contact your distributor FAE

For distributors: contact your Sierra Wireless FAE

9 Document History

Version Date History
1.0 January 17, 2014 Creation
1.1 January 22, 2014 Updated resource link in section 1 Version
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10 Legal Notice

Important Notice

Due to the nature of wireless communications, transmission and reception of data can never be guaranteed. Data may be delayed, corrupted (i.e., have errors) or be totally lost. Although significant delays or losses of data are
rare when wireless devices such as the Sierra Wireless modem are used in a normal manner with a well-constructed network, the Sierra Wireless modem should not be used in situations where failure to transmit or receive data
could result in damage of any kind to the user or any other party, including but not limited to personal injury, death, or loss of property. Sierra Wireless accepts no responsibility for damages of any kind resulting from delays or
errors in data transmitted or received using the Sierra Wireless modem, or for failure of the Sierra Wireless modem to transmit or receive such data.

Safety and Hazards

Do not operate the Sierra Wireless modem in areas where cellular modems are not advised without proper device certifications. These areas include environments where cellular radio can interfere such as explosive
atmospheres, medical equipment, or any other equipment which may be susceptible to any form of radio interference. The Sierra Wireless modem can transmit signals that could interfere with this equipment. Do not operate the
Sierra Wireless modem in any aircraft, whether the aircraft is on the ground or in flight. In aircraft, the Sierra Wireless modem MUST BE POWERED OFF. When operating, the Sierra Wireless modem can transmit signals that
could interfere with various onboard systems.

Note: Some airlines may permit the use of cellular phones while the aircraft is on the ground and the door is open. Sierra Wireless modems may be used at this time.

The driver or operator of any vehicle should not operate the Sierra Wireless modem while in control of a vehicle. Doing so will detract from the driver or operator’s control and operation of that vehicle. In some states and
provinces, operating such communications devices while in control of a vehicle is an offence.

Limitations of Liability

This manual is provided “as is”. Sierra Wireless makes no warranties of any kind, either expressed or implied, including any implied warranties of merchantability, fitness for a particular purpose, or noninfringement. The recipient
of the manual shall endorse all risks arising from its use.

The information in this manual is subject to change without notice and does not represent a commitment on the part of Sierra Wireless. SIERRA WIRELESS AND ITS AFFILIATES SPECIFICALLY DISCLAIM LIABILITY FOR
ANY AND ALL DIRECT, INDIRECT, SPECIAL, GENERAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES INCLUDING, BUT NOT LIMITED TO, LOSS OF PROFITS OR REVENUE OR
ANTICIPATED PROFITS OR REVENUE ARISING OUT OF THE USE OR INABILITY TO USE ANY SIERRA WIRELESS PRODUCT, EVEN IF SIERRA WIRELESS AND/OR ITS AFFILIATES HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES OR THEY ARE FORESEEABLE OR FOR CLAIMS BY ANY THIRD PARTY.

Notwithstanding the foregoing, in no event shall Sierra Wireless and/or its affiliates aggregate liability arising under or in connection with the Sierra Wireless product, regardless of the number of events, occurrences, or claims
giving rise to liability, be in excess of the price paid by the purchaser for the Sierra Wireless product.

Customer understands that Sierra Wireless is not providing cellular or GPS (including A-GPS) services. These services are provided by a third party and should be purchased directly by the Customer.

SPECIFIC DISCLAIMERS OF LIABILITY: CUSTOMER RECOGNIZES AND ACKNOWLEDGES SIERRA WIRELESS IS NOT RESPONSIBLE FOR AND SHALL NOT BE HELD LIABLE FOR ANY DEFECT OR DEFICIENCY OF
ANY KIND OF CELLULAR OR GPS (INCLUDING A-GPS) SERVICES.

Patents

This product may contain technology developed by or for Sierra Wireless Inc.

This product includes technology licensed from QUALCOMM®.

This product is manufactured or sold by Sierra Wireless Inc. or its affiliates under one or more patents licensed from InterDigital Group and MMP Portfolio Licensing.
Copyright

© 2014 Sierra Wireless. All rights reserved.

Trademarks

Sierra Wireless®, AirPrime®, AirLink®, AirVamage@, WISMO® and the Sierra Wireless and Open AT logos are registered trademarks of Sierra Wireless, Inc. or one of its subsidiaries.
Watcher” is a registered trademark of Netgear, Inc., used under license.

Windows” and Windows Vista” are registered trademarks of Microsoft Corporation.

Macintosh” and Mac OS X" are registered trademarks of Apple Inc., registered in the U.S. and other countries.

QUALCOMM" is a registered trademark of QUALCOMM Incorporated. Used under license.

Other trademarks are the property of their respective owners.
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