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1 Introduction

This proposition is an answer to the work item "Service change and UDI fallback". This is a solution based on Out-of-Band Transcoder Control (OoBTC) procedures defined in TS 23.153 (based on BICC CS2) for codec negotiation, selected codec modification, and list of available codecs modification.

BICC CS2 defines a mechanism for negotiating codecs at call setup. This mechanism is described in Q.1902.4, chapter 8.3, "codec negotiation". It also supports a mechanism for modifying the active codec during a call, "codec modification", and re-negotiating the list of supported codecs during a call, "mid-call codec negotiation", which are described in Q.1902.4, chapter 10.4. The adaptation of this mechanism to 3GPP networks, Out-of-Band Transcoder Control, is described in TS 23.153.

The support of a service allowing both UDI multimedia and speech requires specific needs from the network :

· modification of the network bearer from a speech bearer to a 64 kb/s unrestricted bearer and vice-versa, during the active state of the call.

· when not possible, reserving a permanent 64 kb/s unrestricted bearer for the whole duration of the call, even when the call starts in speech mode. Unfortunately, the combination of parameters needed to achieve this is likely to be rejected by non-supporting transit networks, leading to unwanted call rejections.

· notification of a request to service change from one side to the other, and reception of the result (acknowledgement or rejection) from the other party or from the transit network in-between. Unless such a mechanism is available, both sides have to synchronise by other means their intention to change the service (verbal agreement beforehand), which is prone to errors and may lead to unsatisfied customers.

· a network-assisted service change (where only one user needs to initiate the service change), both to avoid an unwanted verbal synchronisation and to avoid relying on the clever behaviour of the users to recover from a possible failure (if either one of the terminals or the networks does not support the modification).

2 Proposed solution

It is proposed in this solution to extend the functionality of the Out-of-Band Transcoder Control (OoBTC) to include UDI multimedia fallback to speech at call setup and service change.

2.1 Multimedia codec

In Release 4 of the 3GPP standards, only speech codecs are considered in OoBTC. It is proposed to add a new codec covering the multimedia service.

A single codec is needed, even though there are multiple multimedia codecs, as the actual codec negotiation is performed in-band by the H.245 protocol once the underlying bearer is established, and is thus transparent to the network.

By indicating the multimedia codec in the list of supported codecs, the originating MSC node indicates that the service change functionality is required and fallback to speech is allowed.

2.2 UE-MSC interaction

2.2.1 Originating side

When a user wants to have the possibility to perform a service change during the call, his/her UE shall pre-notify the network by sending two bearer capability IEs (BC IE) as stated in the CR to 24.008. The presence of a UDI multimedia BC IE indicates to the MSC that UDI fallback to speech / service change should be allowed for this call (provided of course that the user is authorised to use both services).

When the originating MSC receives the DTAP SETUP message, and if it contains two BC IEs with one of them being a multimedia BC IE, it shall build a list of supported codecs, inserting the multimedia codec at the proper position (at the first position if the multimedia BC is the first BC, last position otherwise).

The codec negotiation procedures shall then take place.

The returned selected codec and the list of available codecs will determine how the call shall continue :

· when the call is started as a multimedia call (UDI multimedia BC-IE as first BC), service change is possible if the multimedia codec is the selected codec, and the list of available codecs contains speech codecs. Otherwise, the call is turned to speech-only (triggering a fallback to speech towards the UE) if a speech codec is the selected codec, or multimedia-only if no speech codec is available in the list of available codecs.

· when the call is started as a speech call (speech BC-IE as first BC), service change is possible when a speech codec is the selected codec, and the multimedia codec is included in the list of available codecs. Otherwise, the call is turned to speech-only if the multimedia codec is not present in the list of available codecs. The call cannot be turned to a multimedia-only call when speech is the initial service.

2.2.2 Terminating side

When the terminating MSC receives a list of supported codecs including a multimedia codec, it shall verify whether the called subscriber has a subscription to both multimedia and speech services :

· if the called subscriber has both services available, the MSC shall send the SETUP message to the UE with two BCs, one of them being the multimedia BC (as the first BC if the multimedia codec has the highest priority, as the second BC otherwise). The UE shall then return one or two BCs in the CALL CONFIRMED message, as described in the CR to 24.008. If the UE replies with a speech BC only, and the multimedia BC was the first BC, the call falls back to speech.

· if the called subscriber doesn't have a subscription to the multimedia service, only the speech BC will be included in the SETUP message. If the multimedia codec was the first on the list (highest priority), the call falls back to speech.

2.3 Service modification

During a call, a user may want to switch from multimedia to speech, or vice-versa. The UE will send a MODIFY message with the selected BC to the MSC, which will be interpreted as a service change. The MSC will initiate the procedure for modifying the selected codec as described in 5.8.1 of TS 23.153, with the new codec (multimedia or speech) as the selected codec.

The case where both users are trying to change the service at the same time is handled through the collision procedures described in BICC CS2.

3 Conclusions

This document is sent to CN4 for information. The following specifications are impacted by this solution :

· TS 24.008 : handling of multiple BCs in order to support service change and UDI fallback.

· TS 27.001 : support of UDI multimedia fallback to speech and service change.

· TS 29.007 : support of UDI multimedia fallback to speech and service change.

· TS 23.153 : specific procedures for dealing with the multimedia codec.

· TS 26.103 : addition of the multimedia codec to the list of codecs.

Furthermore, possible clarifications of the handling of codecs may have to be added to the ITU BICC specifications, in order to assure that the transit section behaves properly to the presence of the multimedia codec.
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