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Introduction

User initiated SCUDIF (Service Change and UDI/RDI Fallback) was introduced in 3GPP Release 5 (see TS 23.172 v5.4.0; Technical realization of Circuit Switched (CS) multimedia service UDI/RDI fallback and service modification; Stage 2). This remains totally transparent to UTRAN.

In Release 6 timeframe, the following requirement was approved and added to TS 22.101 in SA#23 (SP-040091/S1-040215, CR146):

In the case where a multimedia call includes speech (e.g. video call) then the following requirements apply:

-
A user shall be able to change between a speech and CS Multimedia call, when desired.

-
When the CS Multimedia call is no longer supported, for example due to degraded coverage conditions (including UTRAN to GERAN only transitions), service change shall occur automatically from a CS Multimedia call to speech.  

-
When a CS Multimedia call can be supported, for example due to improved coverage conditions (including GERAN only to UTRAN or UTRAN/GERAN transitions), service change back to the CS Multimedia call may be initiated by the network. 

-
CS Multimedia is a Bearer Service, which utilises the Synchronous Transparent Data service.  Other services may exist which utilise the Synchronous Transparent Data service.  Service transition to/from speech described for CS Multimedia in this clause shall only apply to CS Multimedia calls and not Synchronous Transparent Data calls in general.
To fulfil the parts highlighted in bold letters above (extract of section 7.2.1 of TS 22.101 v6.8.0), the Network-Initiated Service Change for SCUDIF was thus introduced in stage 2 for Rel-6 in CN#23 with the approval as TEI6 WI of the CN3 CR against TS 23.172 (NP-040147/N3-040115, CR25rev3). This change to stage 2 did not have any impact to UTRAN stage 3, e.g. RANAP.

However this change to stage 2 does not fulfil completely the Rel-6 stage 1 requirement, mainly because it only clarifies one solution (without impact to RANAP) for network-initiated fallback from CS multimedia to speech. Indeed the network-initiated upgrade from CS speech to multimedia is still not totally supported in Rel-6 timeframe as the CN does not have any clear indication from UTRAN that service change back to the CS Multimedia call can be initiated.

Furthermore the current Rel-6 solution described in stage 2 for network-initiated fallback from CS multimedia to speech can be improved.

Indeed the current solution to allow network-initiated fallback to speech is as follows (see section 4.2.5.1 of TS 23.172 v6.0.0):

- 
CN shall have set beforehand the service handover IE to "Handover to GSM should not be performed" in the intial RAB ASSIGNMENT REQUEST message that set up or modified the CS multimedia RAB.

1- 
When radio/coverage conditions get worst for RAN to maintain the CS multimedia RAB, RNC should initiate an inter-system handover to A/Gb mode by sending a RANAP RELOCATION REQUIRED message to MSC (possible appropiate cause values are "Time critical Relocation", "Resource optimisation relocation", "Relocation desirable for radio reasons")

2- 
The MSC shall then reject the relocation procedure by sending a RANAP RELOCATION PREPARATION FAILURE message to RNC (there is no appropiate cause values for that fallback case, existing ones are "TRELOCalloc expiry", "Relocation Failure in Target CN/RNC or Target System", "Relocation not supported in Target RNC or Target System", "Relocation Target not allowed" or "No Radio Resources Available in Target Cell").

3- 
The MSC shall then initiate an In-Call Modification procedure to speech towards the terminal it serves using the MODIFY message; and invoke the service change procedure (see clause 4.3.5 of TS 23.172 v6.0.0) towards the remote side. From RANAP point of view this means the MSC will send DIRECT TRANSFER message (Modify AMR) to RNC and after receiving the NAS reply via DIRECT TRANSFER message (Modify AMR Complete), the MSC will request the RNC to modify the RAB to speech (RAB ASSIGNMENT REQUEST message (RAB to be modified from Video to Speech).

4- 
After the RAB has been modified to speech, the RNC can still intiate an inter-system handover to A/Gb mode if radio/coverage conditions continue to get even worst to even maintain a speech call on UTRAN side.

This fallback solution might work if MSC is fast enough to proceed with NAS transfer&ack and send the RAB ASSIGNMENT REQUEST message (RAB to be modified from Video to Speech), so that RNC after receiving the RELOCATION PREPARATION FAILURE message still has time to modify the RAB before losing the video call totally. However most likely, after RNC receives the RELOCATION PREPARATION FAILURE message, depending on the cause value and its implementation, it may either try relocation again or request the CN to release the RAB or the Iu connection (RAB/IU RELEASE REQUEST messages with e.g. cause value "Radio Connection With UE Lost". Note in that case the call is likely lost already).

Furthermore, there is no RANAP cause value at the moment that will help the RNC to understand a fallback process is ongoing when it receives the RANAP RELOCATION PREPARATION FAILURE message from MSC.

Finally this solution does not allow the RNC to send such fallback trigger (inter-system handover to A/Gb mode) in case an operator (e.g. 3G operator without its own 2G network) has set the service handover IE to "Handover to GSM shall not be performed".

Discussion

To improve the network-initiated fallback from CS multimedia to speech, as well as fully support the network-initiated service change from CS speech to multimedia, here are the different possible solutions from RANAP perspective:

RAN trigger for the fallback from CS multimedia to speech:

[Solution 1]

-> RANAP RELOCATION REQUIRED message with cause value "Relocation desirable for radio reasons" (or a new one if needed). This relies on following assumptions/additions:

· CN shall have set beforehand the service handover IE correctly to "Handover to GSM should not be performed", and not "shall not be handed over to GSM".

· The RNC should be capable to trigger relocation/handover for CS video call (eventhough the GSM side may not support it)

· A new cause value (e.g. "Relocation superseeded by RAB modify") is needed for CN to indicate to RNC the fallback to speech in RANAP RELOCATION PREPARATION FAILURE message.

[Solution 2]

-> RAB/IU RELEASE REQUEST message with new specific cause value e.g. "Release/fallback desirable for radio reasons". For this solution, either RAN knows fallback is possible because an upgrade has previously happened or the CN needs to inform the RNC specifically that network-initiated service change can be possible (i.e. supported by CN) and should thus be indicated by RNC whenever possible. So most likely this also required a new flag in the last RAB ASSIGNMENT REQUEST or RELOCATION REQUEST message..

[Solution 3]

-> RAB MODIFY REQUEST message with either new clear flag&cause value or different maximum/guaranted bit rate requested so to indicate the need for service change. As solution 2, this also required a new flag indicating the network-initiated service change possiblity in the last RAB ASSIGNMENT REQUEST or RELOCATION REQUEST message.

[Solution 4]

-> Dedicated new procedure/message for RNC to inform CN about the need for service change. As solution 2 and 3, this also required a new flag indicating the network-initiated service change possiblity in the last RAB ASSIGNMENT REQUEST or RELOCATION REQUEST message.

RAN trigger for network-initiated service change from CS speech to multimedia:

For this case, either RAN knows fallback is possible because an upgrade has previously happened or the CN needs to inform the RNC specifically that network-initiated service change can be possible (i.e. supported by CN) and should thus be indicated by RNC whenever possible. 

As solution 2, 3 and 4 to the RAN trigger for the fallback from CS multimedia to speech, this also required a new flag indicating the network-initiated service change possiblity in the last RAB ASSIGNMENT REQUEST or RELOCATION REQUEST message.

Now for the RAN indication to CN that upgrade from CS speech to multimedia is possible, only the solutions 3 and 4, above, makes sense, as it would be confusing to indicate possibility for RAB “upgrade” with procedure like Relocation or RAB/Iu Release Request.

Between solution 3 and 4, to limit RANAP impact, the best way forward would be to go for solution 3 as follows:

· RAB MODIFY REQUEST message with new optional IE (cause or flag) in the extension container of the IE group Requested RAB Parameter Values.

· A new optional flag indicating the network-initiated service change possiblity in the extension container of the RAB parameters IE (thus included in RAB ASSIGNMENT REQUEST or RELOCATION REQUEST message).

It should be noted that, regardless which solution is agreed, such CN indication of network-initiated service change possiblity and RAN trigger to CN has impact to the MAP level when BSSAP is used in E-interface for intersystem handover cases.

Indeed the following scenario could be possible:

1. While being under MSC-A an inter-MSC intersystem handover to GSM becomes necessary. Before that the CS multimedia call is downgraded to speech, so it is speech call that will be handed over to MSC-B.

2. In MSC-B a new handover (e.g. intra MSC-B) to UMTS is done. Now it could be possible to upgrade the service to CS multimedia again, so the new RNC should get the new flag that indicates this.

If such flag should be carried at E-interface at MAP level when BSSAP is in use, as the AN-APDU of the MAP-Prepare-Handover in BSSAP can only include the BSSAP Handover Request, everything else that is necessary for the MSC-B to build up the RANAP:RELOCATION REQUEST message towards the RNC has to be outside that AN-APDU.

Furthermore, in such scenario when RNC would indicate the service change possibility with RAB MODIFY REQUEST message towards MSC-B, some indication is needed between MSC-B and MSC-A to trigger MSC-A to start the CC level in-call modification.

Proposal

It is proposed to agree in principle from RAN3 and RANAP perspective upon the solution 3 clarified above, as well as in the CR in R3-041293, as the best way in Rel-6 to fulfil the stage 1 requirement of network-initiated service change.

It is also proposed to liaise the following groups with the following actions/intention:

· CN4, to look into MAP interface impact of such RAN3 discussion/assumption/solution, and provide feasible and reasonable Rel-6 solution.

· CN3, to consider the update of the stage 2 TS 23.172, based on RAN3 discussion/assumption/solution.

· SA2, to be informed of discussion on this topic and liaise back in case of any comments from overall architecture point of view. 

Based on RAN3 discussion, Nokia is willing to draft such LS in the already reserve Tdoc R3-041294.



















































































































