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Introduction

At the previous CN3 meeting, CN3 received an LS in N3-040805 from RAN3. RAN3 came to the conclusion that the current solution described in TS 23.172 does not fulfil completely the stage 1 requirement. RAN 3 also agreed CRs implementing RANAP enhancements, which could be part of an improved solution.

CN3 owns the stage 2 TS 23.172 for SCUDIF and agreed at the last meeting that they intended to study the issue further before agreeing a CR. For this reason, the RAN plenary put the corresponding RAN3 CRs on hold.
This contribution summarizes possible solutions and discusses their benefits and drawbacks. It identifies some open issues in the RAN 3 solution that require further study before a solution becomes acceptable.
Current Solution in TS 23.172 (section 4.2.5)
The RANAP Relocation to GSM functionality is used by the S-MSC to request and obtain a trigger for service change from video to speech when the radio conditions degrade. The S-MSC may or may not perform a handover to GSM after the service change to speech.
Advantages of this solution comprise:

· Re-use of existing functionality allows an early availability of the solution and keeps costs low.

· SA2 discussions showed that some operators desire to couple the service change and a handover, and this solution checks the availability of suitable GERAN resources prior to the handover.
As also pointed out by RAN3, the solution has a couple of drawbacks:

· The availability of a GSM network for a handover is required
· Different thresholds for handover and service change may be desirable
· A solution is missing for the service change from speech back to video if radio conditions improve 

· A solution for GERAN is missing, although radio bearers suitable for video are currently being defined in GERAN

· Furthermore, user experience suffers as the service change occurs without prior warning to the users in the middle of a conversation. The conversation is immediately interrupted for a time in the order of seconds.
RAN 3 Proposal

RAN3 suggests RANAP enhancements that allow the MSC to request the RNC to send a RAB modify request when the radio conditions require a service change to an alternate configuration requiring lower resources or when the radio conditions allow a service change to an alternate configuration requiring more resources.
However, there are also problems and disadvantages:

Implementation effort

Extensive updates in the network (RNC, V-MSC, A-MSC) are required and will make this solution expensive and available only at a late point in time:

· RANAP extensions are required for the RAB ASSIGNEMENT REQUEST to allow the MSC to order the RAN to indicate when a fallback is required.
· The RANAP MODIFY REQUEST message needs to be supported, although it is hardly used up to now.
· BSSMAP extensions are required to transport the RANAB extensions of the RAB ASSIGNEMENT REQUEST and the RANAP MODIFY REQUEST.
(BSSMAP is used after Inter-MSC handover between 2G and 3G MSCs. This may be a frequent scenario for BICC, as discussions in Sa2 have shown that some operators plan to keep their idle subscribers in GSM and hand them over to UTRAN only if they set up or receive SCUDIF calls.)
User Experience

For the service change during the active state, the service is interrupted:

· The core network procedures temporarily set the terminations to inactive to avoid failures when a switch between the MuMe and the speech codec occurs.

· UE behavior when sending or receiving a Modify Request seems to be implementation dependent, but an interruption of the connection is not precluded.

· According to TS 23.172, Clause 4.2.4 “The terminal shall request confirmation from the user unless configured differently.” Thus a user interaction is to be expected, which may prolong the interruption.

The resulting interruption may be in the order of seconds. This was considered acceptable for a user-initiated service change, where the users were assumed to agree a service change verbally in advance.

However, user experience suffers more when a network-initiated service change occurs without prior warning to the users in the middle of a conversation.

Some improvements could possibly be achieved by clarifying that a UE should not interrupt the connection during the Modify procedure (possibly only the network-initiated Modify procedure), although it needs to be prepared that the connection is being interrupted during or after the Modify procedure. The appropriate location for this standardization is ffs., e.g. TS 24.008 or 29.007, with stage 2 in TS 23.172 and TS 23.202.
For the service change from video to voice, it depends on the radio network characteristics if a user interaction prior to the service change is advisable. If the radio network is capable of suggesting the service change a sufficient time in advance of a resource failure, a user interaction prior to the service change may be desirable to warn the users. The nature of the user interaction should be such that the user may decide the moment of the service change over a certain period, but should not be allowed to reject it. However, the users should be aware in this situation that not accepting the service change might mean a call failure, and the signaling towards the UE may require enhancements to express the difference between UE-initiated and network-initiated service change. If the radio network is not capable of suggesting the service change a sufficient time in advance of a resource failure, the service change procedure needs to be optimized for execution speed:
· Interactions at core network and user at originating side need to be performed in parallel, as currently depicted in Figure 4.2.5.

· No User interaction prior during the service change should happen. Users can be notified about the service change, but should not be required to agree to it. A possible implementation could be that this applies also for user-initiated service change from video to voice. However, this would change the current service to some extent.
For the service change from voice to video, a user interaction is desirable prior to the service change for privacy reasons. This can be achieved by modifying the sequence in Figure 4.2.5 in such a way that the UE interaction at the originating side is prior to the core network procedures, possibly only  for the service change from voice to video.
Charging Implications

SA1 recently agreed that the user initiating a service change to video should pay.

However, for a network initiated service change to video, the user who started the original video call should pay, rather than the user at the side where the network performed a service change to voice due to degrading coverage and later a service change to video. This may be the opposite user to the user who originated the video call.

The signaling in the core network and towards the UEs does not keep apart network-initiated and user-initiated service change, and it is therefore open how a desirable charging can be achieved. Until this issue is solved, a network initiated service change from Video to voice should not be allowed.
It appears also unclear who should pay for a service change from video to speech. Is this still the originator of the call or the party initiating the service change?

In the later case, a distinction between a network-initiated and user-initiated service change would also be required.
UE-based solution 
We also investigated the following solution:

· For service change from video to speech, the UE derives threshold from criteria such as bit error rate and power level. Suitable criteria are available both for UTRAN and GERAN. The UE may also check for the availability of GSM cells prior to the service change. The UE may interact with the user to suggest a service change while the ongoing conversation is not interrupted, allowing the users to agree to verbally a service change. It the users triggers the service change (e.g. by pushing the offered button), or radio conditions worsen further, the UE uses the existing SCUDIF service change procedures to perform the service change.
· For service change from video to speech, the UE observes criteria such as bit error rate of speech connection and power level in cell to derive when a service change attempt back to video will likely succeed. Suitable criteria are available both for UTRAN and GERAN. The UE will interact with the user to suggest a service change while the ongoing conversation is not interrupted, allowing the users to agree to verbally a service change. It the users triggers the service change (e.g. by pushing the offered button), the UE uses the existing SCUDIF service change procedures to perform the service change.

However, Siemens will nor pursue this solution any longer because the UE does nor have sufficient information on radio conditions (e.g. in uplink direction) and available resources to determine the appropriate time for a service change. For video calls, the network will try to provide constant quality as long as possible and then a sudden termination of the call is to be expected. The success of the service change from speech to video largely depends on available resources, and the UE lacks this information. 
Conclusions
A number of open issues have been identified:

1. User interactions: Is a user interaction required for an incoming service change from video to voice?

2. If so, who can the network-initiated and user-initiated request of service change be kept apart by the UE?

3. Is there sufficient time after a notice from the radio network to allow for a user-interaction in case of a service change from video to voice?

4. Can we mandate an UE not to interrupt the connection when it receives an incoming MODIFY request?
5. What are the charging requirements for a service change from video to voice? Can this cause a reversal of the charging direction?

6. Who can a correct charging of the network-initiated service change from speech to video be achieved.

Issues 1. and 5. should be answered by a SA1. Therefore, an LS statement is proposed.
Issue 2. should be answered by a RAN3. Therefore, an LS statement is proposed.

Issues 5. and 6. have charging implications, Therefore, an LS statement to SA5 is proposed.

CN3 should not agree a solution for a network-initiated service change from speech to video, until the charging implications are solved.

