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1. Introduction

In CS domain, there is also another possibility for low rate data exchange based on the principle of the "Cellular Text telephony Modem" (CTM). In section 8.1 of TS 26.226v5.0.0, the principle of the CTM is described as follows:

“The Cellular Text Telephone Modem allows a reliable transmission of text characters via the speech channel of cellular phone systems. The structures of the CTM transmitter and receiver are depicted in Figure 1.  The specification of the Cellular Text Telephone Modem holds for implementations on the mobile side as well as for the network side.
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Figure 1 – Overview of the CTM Transmitter and Receiver

The CTM transmitter expects text input with the character encoding according to the international character set ISO10646-1. It performs character encoding, FEC error protection, and insertion of synchronization information, interleaving and modulation. Additionally, the CTM signal is periodically suspended and the output is muted in order to avoid a condition where any voice activity detectors inside the cellular phone system might classify the modem signal as non‑speech. In case there is nothing to transmit (i.e. no text input present), the CTM modulator generates a zero‑valued output signal and the switch S1 is set to the ‘closed’ position so that a speech or audio signal can bypass the CTM transmitter.”

The CTM provides a relatively reliable transmission path for single character and character strings through the "analogue" speech path. About 50 bit/s of useable bit rate is available in both directions.

For SES-applications, this CTM could be used between SES-Server and SES-Client without needing any modification to other nodes in the path. The speech path could even include several speech compression stages and analogue paths. There are no radio network, core network and transport layer changes which need to be standardized.
2.
Proposal of Triggering Speech Recognition Session via CTM

Most of the techniques which are proposed in 23.877 section 4 could be implemented utilising the CTM (Cellular Telephone Modem) because the instruction either from terminal or ASR could be passed into CTM as text character and executed in terminal or ASR to trigger the speech recognition session.

3. Proposed Text in New Section 5.7

5.7
An Alternative Solution for Triggering Speech Recognition Session via CTM

From TS 26.226v5.0.0, it is known that the CTM (cellular telephone modem) provides a relatively reliable transmission path for single character and character strings through the "analogue" speech channel of cellular phone systems. About 50 bit/s of useable bit rate is available in both directions. For speech-enabled-services (SES) applications, this CTM could be used to pass instructions/indications as characters either from terminal or ASR to trigger a speech recognition session between SES-Server and SES-Client without needing any modification to other nodes in the path. 

5.7.1
An Alternative Solution for Triggering Speech Recognition Session via CTM

PAGE \# "'Page: '#'
'"  Most of the techniques which are proposed in section 4 could be implemented utilising the CTM because the instruction either from terminal or ASR could be passed into CTM as text character and executed in terminal or ASR to trigger the speech recognition session.

E.g. when a specific number is dialled to ASR from a user, the instruction of requesting additional noise suppression terminal and disabling DTX for improving ASR performance can be passed from ASR to terminal via CTM as character texts in downlink direction; And the indication of use/non-use of DTX and indication of Codec mode can be passed from terminal to ASR via CTM in uplink direction. Once the instructions are executed from ASR to terminal and the indications are passed from terminal or ASR, then a speech recognition session can be started.

5.7.2
CTM Devices Used between UE and ASR

In order to simplify the implementation of the solution and without any impacts on existing network entities, the best way is to add the CTM device at both ends, i.e. terminal and ASR as application level, and not to add the CTM device to the GSM TRAU / UMTS TransCoder. The high level of the system architecture is shown in Fig.x. The instructions from terminal or ASR can be transmitted from CTM either via uplink or downlink. 
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Fig.x The speech recognition system architecture with CTM

Some networks may implement the CTM device in all TRAUs/TCs. In such a network, the ASR unit can use the Text TelephonY (TTY) modem to send data to the TRAU/TC which the TRAU/TC then converts into CTM data to send to the mobile. Similar behaviour can apply to the uplink.

The CTM (and/or TTY) modems are intended to exchange character strings for Text Telephony purposes. In order to (ab)use these modems for another purpose, a rarely occurring ‘break out’ sequence (e.g. the characters “#*#”) would be needed to instruct  the mobile to enter “UE to ASR” communication mode.

4. Conclusion

An alternative solution for triggering speech recognition session via CTM was proposed here. Vodafone would like to have a discussion and the agreed text can be put into the current version of TR 23.877 section 5.7. Also, a new reference to TS 26.226v5.0.0 Cellular Text Telephone Modem should be added in the Reference Section.
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