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1. Introduction

As a set of contribution on speech-enabled services, this contribution is based on the concepts proposed in S2-033553, such as: the mobile can add in extra noise suppression for improving speech recognition performance; DTX in terminal needs to be disabled for improving ASR performance, etc. The mobile’s capability needs to be instructed to do so via in-band TFO signaling.
This contribution described impacts of speech recognition improvements on CS domain, including 

(a) High level in-band TFO signalling flows in GSM/UMTS network;

(b) Activation Mechanism for SRM Session;
(c) Deactivation Mechanism for SRM Session;
(d) ASR platform outside of the mobile network;
(e) Charging;
(f) In-bound and out of bound roaming;
Also, the charging and roaming sections in previous version TR skeleton have been moved into the relevant CS and PS sections.

2. Proposed text in TR 23.877

5.
Impacts of Speech Recognition Improvements on CS Domain

Most of the techniques listed in section 4 can be implemented with either out of band signalling or in band signalling.

When using out of band signalling, the ASR unit would probably signal towards the MSC using Q.931 which then needs to be interworked into ISUP. At the MSC, additions to 24.008 and the Iu/A interface signalling would be needed. Within the RAN changes to RR/RRC and other protocols might also be needed.

For in-band signalling, extensions to the TFO protocol could be used by the ASR platform to talk directly to the TRAU, which could then map the signalling across to the BTS and onto the mobile.

From a practical point of view, the out of band signalling mechanism is more complex (extension to a lot of nodes and protocols as mentioned above) and it can be expected to take a long time to deliver this mechanism. Hence, this section of the TR focuses on extensions to the TFO in-band signalling mechanisms.

5.1
High Level TFO Signalling Flows in GSM/UMTS Network

The following procedures show how the ASR platform can use TFO to signal with nodes in the PLMN and with the mobile. The high level signaling flows in GSM and UMTS are shown in Fig.1 and Fig.2 respectively. The common procedures are described after the two diagrams.
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Fig.1 TFO Signalling Flows between GSM Terminal and ASR Unit 
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Fig.2 TFO Signalling Flows between UMTS Terminal and ASR Unit 

The command signaling procedures in GSM/UMTS networks are described as follow:

Step 1: Terminal sends call set-up message to MSC;

Step 2: Terminal will receive call proceeding messaging;

Step 3: MSC sends an IAM message towards ASR;

Step 4: ASR sends the answer message back to MSC;

Step 5: The connect message is sent from the MSC to the terminal;

Step 6: Call path is established between terminal and ASR platform;

Step 7: TFO capability is negotiated between TRAU (within BSC)/TC (within MGW) and ASR platform; at this point, the ASR unit could load a voice detection ‘library’ optimised for the codec indicated within the TFO signalling. Independently, the use of TFO provides the capability to pass a Wideband AMR voice stream to the ASR unit.

Step 8: In the user plane, the ASR platform sends an instruction to Activate Speech Recognition Mode to the TRAU/TC;

Step 9: TRAU/TC sends the Activate SRM instruction to the BTS/RNC;

Step 10: BTS/RNC sends the Activate SRM instruction to the terminal. Within the terminal, this Activate SRM message can be used to perform several of the functions described in section 4, for example:

a) The mobile can add in extra noise suppression when it receives the Activate SRM message; and/or

b) DTX in terminal needs to be disabled for improving ASR performance;

5.2
Activation Mechanism for SRM Session

This section provides more details on how to provide the signalling for the ideas proposed in section 5.1. The following steps are used to activate the SRM session:

Step 1: The SRU may pass the “activate SRM” instruction to the TRAU/TC by using extensions to the Tandem Free Operation signalling specified in 3GPP TS 28.062. The ASR regularly repeats the instruction to “activate SRM” [Refer to section 5.3].
Step 2: The TRAU/TC passes the “activate SRM” instruction to the BTS/RNC by using extensions to the signalling specified in 3GPP TS 28.060/28.061 (for GSM) and 3GPP TS 25.415 (for UMTS).

Step 3: For GSM, the BTS passes the “activate SRM” instruction to the mobile by, for example:

a) Using specific settings in the “frame stealing” bits, defining an unused combination of the stealing flags hu(B) and hl(B) to indicate that the burst contains speech and a command to activate SRM; or

b) Using particular codewords within the downlink SID frames, so that the command to activate SRM in conveyed by one or more SID frames sent during DTX periods; or

c) Using particular codewords within the downlink speech frames, so that the command to activate SRM in conveyed by frames containing speech; or

d) Using signalling messages sent on the FACCH from the BTS/RNC to the mobile (e.g. by adding information to a Physical Information message); or

e) Using signalling messages sent on the SACCH from the BTS/RNC to the mobile (e.g. by adding information to a System Information 6 message)

f) Use signalling within the RATSCCH channel (see 3GPP TS 45.009).

The UMTS mechanisms for passing the “activate SRM” instruction to the mobile are For Further Study.

Obviously, any stage 3 specification changes should be carefully designed to ensure that the above steps are fully ‘backwards compatibile’. 
The details of the message and method of delivery is part of the stage 3 work in GERAN.
5.3
Deactivation Mechanism for SRM Session

There are several mechanisms by which the Speech Recognition Mode (SRM) could be deactivated in the mobile (and hence normal person-to-person communication reactivated). However, the one described here might be the simplest one, i.e. the ASR regularly repeats the instruction to “activate SRM”. Then if the mobile fails to receive the repeated ‘activate SRM’ instruction (e.g. N retransmissions missed or a timer expires), the mobile reverts to a normal person-to-person mode of speech processing.
If necessary, this technique could be extended so that the UE automatically reverts to person-to-person mode following a Handover Command.
5.4
ASR Platform Outside of the Mobile Network 

Use of clean 64 kbit/s PCM links in the PSTN would mean that an ASR platform within an enterprise (e.g. Lufthansa customer care) could use TFO to interact with the TRAUs and mobiles within the PLMN. 

This permits common development of ASR platforms towards all mobiles.

5.5
Charging

HPLMN should have the capability of supporting different charging mechanisms, such as subscription based, per-event basis, duration of voice tariff per second, content value/size, including variation of charging rate (e.g. free, standard rate, premium, etc). CAMEL should already provide the functionality for varying the charge rate.

All charging mechanisms will be required for pre-paid (CAMEL needed) and post-paid customers. 

5.6
Roaming
Editor’s Note: When roaming, should a codec other than that preferred by the UE not be supported by the roaming network then the default network codec is used.

5.6.1
Inbound Roaming

Inbound roaming means when a subscriber roams into a VPLMN. The VPLMN should have the capability of supporting inbound roaming subscribers, i.e. the subscriber should be able to use speech-enabled services in the visited network. This functionality can be provided using traditional short code - number translation features within the VMSC.
5.6.2
Outbound Roaming

HPLMN should have the capability of supporting out-bound roaming subscribers. When a subscriber registered to the speech enabled service roams abroad, the subscriber should be able to use his/her home speech enabled services, e.g. use of CAMEL to route calls to an ASR platform in the HPLMN.
3. Conclusion

This contribution described impacts of speech recognition improvements on CS domain, including 

High level in-band TFO signalling flows in GSM/UMTS network; Activation Mechanism for SRM Session; Deactivation Mechanism for SRM Session; ASR platform outside of the mobile network; Charging; In-bound and out-bound roaming
We would like to have a discussion on these aspects and the agreed results will be put into new version TR 23.877 section 5.
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