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*** First new section ***

3.8
Service change and fallback for UDI/RDI multimedia

3.8.1
Scope

Service change and fallback is a function available to UDI/RDI multimedia calls. The functionality shall support the following :

a) Fallback to speech : allow a user to set up a multimedia call to a terminal with the assurance that a speech connection is set up as the minimum, if allowed by subscription. The call will not be rejected due to the lack of terminating end's terminal capability, subscription, or transit network support ;

b) Fallback to speech or to multimedia : allow the terminating user, via settings in the terminal, to accept or reject a multimedia call, without interrupting the call setup ;

c) Service change : allow a speech call to be turned to multimedia by either of parties, and back to speech, through a successful BC negotiation ;

d) Reverse call mode to multimedia : allow the terminating user, via settings in the terminal, to turn a speech call (with service change) into a multimedia call ;

e) Allow any of the users to reject a multimedia request from the other party while in speech mode.

To fulfil :

· Service request signalling between the MS and the MSC ;

· Service request signalling across the Core Network.

3.8.2
Call Control Signalling

Using a new repeat indicator value, "support of service change and fallback", as described in 3GPP TS 24.008, ch. 5.3.6 "Support of multimedia calls" (N1-020244), together with two BC-IEs, a UDI/RDI multimedia and a speech, it is possible to request a service change and fallback functionality, while still maintaining the backwards compatibility with non-supporting terminals.

3.8.2.1
Mobile originating side

By sending a SETUP message with a Repeat Indicator set to "support of service change and fallback", a UDI/RDI multimedia BC-IE, and a speech BC-IE, the terminal requests a call to be set up (the first BC-IE indicates the preferred service), with the capability to fallback to either a speech only or a multimedia only call, or to use service change later during the active state of the call.

After checking the provisioning, and verifying that the functionality is supported, the MSC replies in the CALL PROCEEDING message with either the two BCs in the same order, or with a single BC (multimedia or speech).

The originating MSC transmits the request to the terminating MSC. In case a transit node or the terminating MSC does not support multimedia, a fallback to speech shall occur. The fallback is reported to the originating MSC, and the call is set up as a normal speech call – see 3.8.2.3.

3.8.2.2
Mobile terminating side

When the terminating MSC receives a request for a multimedia call, it shall check the provisioning.
Both BC-IEs are sent in the same preference order received together with a Repeat Indicator set to "service change and fallback" to the terminating MS in the SETUP message.

The terminating MS, based on its capabilities and internal settings, may return the two BCs in the same order, reversed order, or just one BC (either speech or multimedia) to the terminating MSC in the CALL CONFIRMED message.

The terminating MSC returns this information to the originating MSC.

3.8.2.3
Mobile originating side – completion of call setup

If the preferred mode, that is the first BC-IE indicated by the originating MS, was selected as the result of negotiations, then the call is set up normally towards the originating MS.

If the negotiation resulted in a change of the selected mode, that is, the call was set up as "multimedia first" and changed during the negotiation to a speech call, or vice-versa, because of either fallback or change of selected mode, an In-Call Modification procedure (ref. to 3GPP TS 24.008 chapter 5.3.4.3) is initiated towards the originating MS after the call control entity has entered the active state, i.e. the CONNECT message has been sent.

3.8.2.4
Service change in the active state

At any given time, if any of the call parties wants to change from the current active mode to the other mode via MMI, the terminal activates an In-Call Modification procedure. Using this procedure, described in 3GPP TS 24.008, ch. 5.3.4.3 "Changing the call mode", the MS sends a MODIFY message containing the BC-IE to change to. This BC-IE shall be one of those already negotiated at call setup.

The network then initiates the procedure for service change.  If the procedure succeeds, the originating MS receives a MODIFY COMPLETE message including the BC of the mode to switch to. On the contrary, if the procedure fails, the MS receives a MODIFY REJECT message from the MSC including the BC from the current active mode.

In the case the MSC has determined that the other mode is unavailable (e.g. a fallback to either mode has occurred), it shall reject the MODIFY request at once by replying with a MODIFY REJECT message.

On the remote side, the MSC will initiate an In-Call Modification procedure towards the terminal using the MODIFY message. The terminal may choose to request confirmation from the user. If the change is agreed, the MS replies to the MSC with a MODIFY COMPLETE message, whereas a MODIFY REJECT message is sent if the change is declined.

Privacy concerns strongly advise that any change to multimedia mode, unless explicitly allowed by the user in the terminal configuration settings, triggers a question to the user in order to confirm or decline the change. The details on how to provide the user interaction are left for implementation. When a change to speech mode is requested, it may be preferable not to ask by default for a confirmation from the user, as speech is a less intrusive service in terms of privacy. It is however left to the terminal implementation.

3.8.3
Core Network procedures

In order to provide the capability in the network to transmit the request for service change and fallback both at call setup and during the active state of a call, the normal Out-of-Band Transcoder Control procedures, described in 3GPP TS 23.153 are used. The following text describes the codec used, as well as the mapping between the terminal interface described above, and the different IEs used for the codec negotiation procedures, both at the originating and the terminating MSCs.

3.8.3.1
Clear mode codec

The codec negotiation procedures are transmitting an ordered list of preferred codecs from the originating to the terminating MSC. Each node may optionally remove the codecs it does not support, and the terminating MSC selects the codec to use ("selected codec") and the list of available codecs for the call, based on the incoming list of codecs, and on the information given by the terminating MS in the CALL CONFIRMED message.

The codec used for service change and fallback to carry the information that a multimedia call is requested either as the preferred mode or as a second mode is the "clear mode" codec that is standardised by ITU-T SG11
. This codec specifies a transparent data mode at 64 kb/s and other speeds.
This codec is only used in the Core Network, and is not sent from the terminal in the Supported Codec List IE. The use of the Repeat Indicator and the two BCs as described in 3.8.2 is sufficient to request the service from the MS.

3.8.3.2
Originating side

The originating MSC constructs a list of supported codec types, listed in order of preference.

If the SETUP message received from the MS contains a Repeat Indicator with a value of "service change and fallback", as well as a UDI/RDI multimedia BC and a speech BC, the MSC shall include a "clear mode" codec in the list of supported codec types using the following rule :

· If the multimedia BC-IE is the first BC, then the "clear mode" codec is the first codec in the list,

· If the speech BC-IE is the first BC, then the "clear mode" codec is the last codec in the list. In the rare case that the maximum number of codecs is already reached before insertion of the "clear mode" codec, the optional speech codec with the least preference shall be discarded.

The list is then sent according to the Out-of-Band Transcoder Control codec negotiation procedure. The TMR field is set to "64 kb/s UDI". If a transit node does not support one of the codec types, it may remove it from the list. If the "clear mode" codec is unsupported and removed, the call is turned to a normal speech call (fallback to speech), and the procedure continues normally.

3.8.3.3
Terminating side

The terminating MSC receives the list of supported codec types, including the "clear mode" codec. It shall then send a SETUP message towards the terminating MS including a Repeat Indicator with the value "service change and fallback" and two BCs, according to the following rule :

· If the "clear mode" codec is the first (preferred) codec in the list of supported codecs, then the first BC in the SETUP message is the multimedia BC, and the second BC is the speech BC ;

· If the "clear mode" codec is in the list of supported codec types, but not in the first position, then the first BC in the SETUP message is the speech BC, and the second BC is the multimedia BC.

The terminating MS answers according to its capabilities in the CALL CONFIRMED message :

· If no Repeat Indicator is included, and only a speech BC is received, the MSC chooses a speech codec as the Selected Codec according to the normal mechanism, and no "clear mode" codec is inserted in the list of available codecs ;

· If no Repeat Indicator is included, and only a multimedia BC is received, the MSC chooses the "clear mode" codec as the Selected Codec, and only the "clear mode" codec is inserted in the list of available codecs ;

· If the Repeat Indicator is included, and the speech BC is the first BC and the multimedia BC is the second BC, the MSC chooses a speech codec as the Selected Codec according to the normal mechanism, and both the "clear mode" codec and speech codecs are inserted in the list of available codecs ;

· If the Repeat Indicator is included, and the multimedia BC is the first BC and the speech BC is the second BC, the Selected Codec is the "clear mode" codec, and both the "clear mode" codec and speech codecs are inserted in the list of available codecs.

The Selected Codec and the list of available codecs are sent back to the originating MSC according to the normal codec negotiation procedure.

3.8.3.4
Originating side – completion of call setup

The originating MSC receives the Selected Codec and the list of available codecs, and, depending on the active mode, shall do the following :
The call was set up with a multimedia BC first :

· If the Selected Codec is the "clear mode" codec, no In-Call Modification procedure is necessary. If no speech codecs are included in the list of available codecs, all In-Call Modification procedures initiated by the UE using the speech BC shall be rejected with a MODIFY REJECT message ;

· If the Selected Codec is a speech codec, an In-Call Modification procedure to change to speech mode shall take place. If the "clear mode" codec is not included in the list of available codecs, all In-Call Modification procedures initiated by the MS using the multimedia BC shall be rejected with a MODIFY REJECT message ;
The call was set up with a speech BC first :

· If the Selected Codec is the "clear mode" codec, an In-Call Modification procedure to change to multimedia mode shall take place. If no speech codecs are included in the list of available codecs, all In-Call Modification procedures initiated by the UE using the speech BC shall be rejected with a MODIFY REJECT message ;

· If the Selected Codec is a speech codec, no In-Call Modification procedure is necessary. If the "clear mode" codec is not included in the list of available codecs, all In-Call Modification procedures initiated by the MS using the multimedia BC shall be rejected with a MODIFY REJECT message.

3.8.3.5
Service change during the active state

Whenever an In-Call Modification procedure is initiated by a terminal, unless it is not allowed as determined at call setup, the following shall take place :

· If the current mode is the speech mode and the MODIFY message contains a multimedia BC, the normal Out-of-Band Transcoder Control procedures take place to change the Selected Codec to the "clear mode" codec ;

· If the current mode is the multimedia mode and the MODIFY message contains a speech BC, the normal Out-of-Band Transcoder Control procedures take place to change the Selected Codec to the preferred speech codec.

When an MSC detects through an Out-of-Band Transcoder Control procedure that the selected codec has changed from a speech codec to the "clear mode" codec, or vice-versa, it shall initiate an In-Call Modification procedure towards the MS with a MODIFY message containing the multimedia BC (resp. the speech BC), unless the new mode has been disallowed at call setup.
*** End of new section ***

� Clear Mode Codec is being standardised within BICC CS3.
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