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0 Document Controls 

Copyright  2004 Texas Instruments, Inc.  

All rights reserved. 

 

Texas Instruments Incorporated and / or its subsidiaries (TI) reserve the right to make corrections, 
modifications, enhancements, improvements, and other changes to its products, software and services at 
any time and to discontinue any product, software or service without notice. Customers should obtain the 

latest relevant information during product design and before placing orders and should verify that  such 
information is current and complete.  

All products are sold subject to TI’s terms and conditions of sale supplied at the time of order 

acknowledgment. TI warrants performance of its products to the specifications applicable at the time of sale 
in accordance with TI’s standard warranty. Testing and other quality control techniques are used to the 
extent TI deems necessary to support this warranty. Except where mandated by government requirements, 

testing of all parameters of each product is not necessarily performed. 

TI assumes no liability for applications assistance or customer product design. Customers are responsible for 
their products and applications using TI products, software and / or services. To minimize the risks 

associated with customer products and applications, customers should provide adequate design, testing and 
operating safeguards. 

Any access to and / or use of TI software described in this document is subject to Customers entering into 

formal license agreements and payment of associated license fees. TI software may solely be used and / or 
copied subject to and strictly in accordance with all the terms of such license agreements.  

Customer acknowledges and agrees that TI products and / or software may be based on or implement 

industry recognized standards and that certain third parties may claim intellectual property rights therein. The 
supply of products and / or the licensing of software do not convey a license from TI to any third party 
intellectual property rights and TI expressly disclaims liability for infringement of third party intellectual 

property rights. 

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent 
right, copyright, mask work right, or other TI intellectual property right relating to any combination, machine, 

or process in which TI products, software or services are used.  

Information published by TI regarding third–party products, software or services does not constitute a license 
from TI to use such products, software or services or a warranty, endorsement thereof or statement 

regarding their availability. Use of such information, products, software or services may require a license 
from a third party under the patents or other intellectual property of the third party , or a license from TI under 
the patents or other intellectual property of TI.  

No part of this document may be reproduced or transmitted in any form or by any means, electronic or 
mechanical, including photocopying and recording, for any purpose without the express written permission of 
TI.  

0.1 Document History

ID Author Date  Status 

                          Richa                03 February, 2005        Draft  
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0.2 References, Abbreviations, Terms 

Codec  Coder/Decoder 

DSP   Digital Signal Processing 

HCO   Hearing Carry Over 

MMI   Man Machine Interface 

PS   Protocol Stack 

TTY   Text Telephone 

VCO   Voice Carry Over  

 

[1]   ACI- Application Control Interface, 8415_052.doc  

[2]   3GPP TS 24.008 
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1 Introduction 

This document addresses the high level design description of the TTY sub feature “Dynamic Switching 
between HCO/VCO in TTY” 

The sub feature is designed to provide the facility to user to switch between HCO/VCO during an active TTY 

call. 

The user shall be able to change the TTY modes during an active TTY call. This feature shall enhance the 
current implementation of changing the TTY modes statically. Currently, the TTY mode has to be set before 

making a TTY call and these modes cannot be changed during an active TTY call. With this sub feature th e 
user shall be able to change the TTY mode during an active call.  
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2 Required Functionality 

The following functionalities shall be considered while implementing the dynamic switching of the TTY 
modes:- 

1. Provide functionality in ACI to change the TTY mode during the active TTY call.  

2. Provide functionality in Audio driver to modify the audio profile for switching the TTY mode.  

2.1 Derived Functionality 

1. The AT command %CTTY shall be enhanced to support the dynamic switching of the TTY 

modes  

2. The Audio driver shall be modified to independently change the audio profile without affecting the 
DSP codec  

3. There shall be no change in the static switching of the TTY mode, which is done by sending 
MNCC_CONFIGURE_REQ by ACI to CC entity 

4. There shall be no change in the way TTY is stopped when a TTY call is ended.  

5. There shall be no change in current implementation of L1/DSP codec for dynamic switching of 
TTY modes  

6. Since Windows MMI shall be used, hence no change in MMI shall be required  
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3 System Design 

The current scenarios are explained as below:- 

3.1 M0 call with TTY enabled 
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1. The TTY mode is set statically with %CTTY command. For values of <n> and <req> please refer 

to AT Command Interface document [1]. For this case we have assumed the value of <req> to be 
1 or 2 or 3 

 

2. ACI sends a MNCC_CONFIGURE_REQ to set the Bearer Capability Parameters according to 
3GPP TS 24.008 [2] for a TTY call 

 

3. A voice call is initiated. 
 

4. ACI starts the call setup by sending MNCC_SETUP_REQ to CC.  

 
5. After receiving MNCC_SYNC_IND from CC, ACI is informed about channel being allocated. 

 

6. After channel being allocated, ACI initiates the TTY setup.   
 

7. The audio driver sends a message with AUDIO_MODE_SAVE_REQ as the message identifier 

and  “default ” as message parameter to the L1/DSP. 
 

8. An event is generated by DSP, on receipt of which the audio driver invokes the callback function 

of AUDIO_MODE_SAVE_REQ message that is audio_save_def_return().  
 

9. The callback of AUDIO_MODE_SAVE_REQ message (audio_save_def_return()) sends a 

message with AUDIO_MODE_LOAD_REQ  as the message identifier and the “requested TTY 
mode” as the message parameter.  

 

10.  An event is generated by DSP, on receipt of which the audio driver invokes the callback function 
of AUDIO_MODE_LOAD_REQ message that is audio_load_return().  

 

11.  The callback function of AUDIO_MODE_LOAD_REQ message, the audio driver sets the 
configuration for the TTY driver.  

 

12.  The TTY driver sends a message with TTY_START_REQ as message identifier to the L1/DSP.  
 

13.  An event is generated by DSP, on receipt of which the audio driver invokes TTY driver function 

tty_manager() with TTY_START_REQ as the message identifier.  
 
14.  The function tty_manager() is invoked with TTY_START_REQ as the message identifier by the 

audio driver, on receipt of which the TTY driver changes the state to TTY_WAIT_START_CON.  
 

15.  The TTY driver invokes the audio driver function audio_send_l1_message() with 

MMI_GTT_START_REQ as the message identifier and changes the state to 
TTY_WAIT_START_CON 

 

16.  On receipt of MMI_GTT_START_REQ message the audio driver passes the message to the 
L1/DSP.  

 

17.  An event is generated by L1/DSP on completion of the MMI_GTT_START_REQ.  
 

18.  The audio driver on receipt of the above event, sends a MMI_GTT_START_CON message to the 

TTY driver and the state is changed to TTY_WAIT_STOP_COMMAND.  
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3.2 Dynamic Switching of TTY Mode 

For the dynamic switching of the TTY mode, the scenario is explained as below, assuming that a TTY active 
call has been established as shown above in the Section 3.1.  

 

 

1. A TTY call is successfully established as described in the Section 3.2 

2. The TTY mode can be changed dynamically with %CTTY command.  

3. ACI after verifying for an active TTY call and mode, shall invoke the audio driver function   
audio_dyn_set_tty() (to be added) with the required TTY mode. 

4. The audio driver changes the audio profile by sending a message with AUDIO_MODE_LOAD_REQ 
as message identifier and the requested TTY mode.  

5. As a result an event is generated by the DSP, on receipt of which the call back function of the 
AUDIO_MODE_LOAD_REQ message shall be invoked. This call back function shall take care of 

setting the necessary parameters of TTY mode and state in the audio driver.  
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3.3 Disabling of TTY 

The current design of stopping the TTY is as shown below:- 

 
 

1. An active TTY call is terminated. 

2. ACI sends TTY_OFF mode to the audio driver.  

3. The audio driver sends TTY_STOP_REQ mode to the TTY driver after receiving the TTY_OFF from 
ACI.  

4. The TTY driver sends a message with message identifier as TTY_STOP_REQ to L1/DSP.  

5. As a result, an event is generated by the L1/DSP. 

6. After getting the TTY_STOP_REQ as message identifier in the event the audio driver calls the 
tty_manager () function of the TTY driver with the TTY_STOP_REQ as the message identifier.  

7. The TTY driver invokes the audio driver function audio_send_l1_message() with 
MMI_GTT_STOP_REQ as the message identifier. The TTY driver changes the state to 
TTY_WAIT_STOP_CON. 

8. On receipt of MMI_GTT_STOP_REQ message the audio driver passes the message to the L1/DSP.  

9.  An event is generated by L1/DSP as a result.  

10.  The audio driver on receipt of the above event sends a MMI_GTT_STOP_CON message to the TTY 

driver. The TTY driver changes the state to TTY_IDLE. 

11. The call back function audio_tty_return() is invoked by the TTY driver with the return status code.  
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4 Requirements to PS entities 

4.1 Requirements to ACI 

4.1.1 Modification of %CTTY command handler 

The current implementation of %CTTY supports the static switching of the TTY mode by sending a 
MNCC_CONFIGURE_REQ to CC entity. 

This implementation shall be enhanced to provide switching of TTY mode if any TTY call is active. The 
command handler shall take care of both static and dynamic switching.  

The command handler shall set the Bearer Capabilities by sending MNCC_CONFIGURE_REQ to CC if no 

TTY call is active(already implemented). 

If any TTY call is active, then the command handler shall change the TTY mode as requested as described 
in Section 3.2 

4.1.2 Modification of the Audio Driver 

The current implementation of the audio driver takes care of switching the audio profi les along with switching 
of the DSP codec and starting of the TTY driver. This TTY driver in turn takes care of sending 
MMI_GTT_START_REQ/ MMI_GTT_STOP_REQ message identifier to L1/DSP.  

For the requirement of dynamically changing the TTY mode, the audio d river shall be modified to change the 
audio profile without affecting the DSP codec or TTY driver.  

To switch the TTY mode, the audio profile shall be modified appropriately by sending message as 

AUDIO_MODE_LOAD_REQ with message identifier to the audio enti ty as shown in the Section 3.2 

There shall be no modification when the TTY is stopped through the audio driver when an active TTY call is  
disconnected as shown in Section 3.3.  

 


