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Service change and Fallback from CS Video telephony to CS speech in GSM – discussion paper

1 Introduction

The service change and fallback to speech functionality has already been investigated for UMTS (see [1]) and two different solutions are also included in the standard, see [2] and [3]. In order to investigate if this functionality is adequate for a GERAN network the most outstanding GERAN specific service change and fallback to speech cases are identified. The identified cases are:
· Difference in radio link performance between CS speech and CS video telephony. Most GERAN networks are optimized for CS speech. 

· Legacy mobiles. There will be many legacy mobiles that do not support video telephony in most GERAN networks.

· Legacy equipment in the networks. Some parts of a GERAN network might not support CS video telephony due to legacy equipment.

In chapter 2 the identified cases are described more in detail and in chapter 3 it is investigated how the existing service change and fallback to speech functionality will work in a GSM network for the different cases.

2 Reasons for Service change and Fallback to speech in GERAN

2.1 Difference in radio link performance

One of the desired improvements stated in the CS video telephony WI is the radio link performance. However, the initial difference is rather large (in the order of 6 dB) and if it is not possible to improve the radio link performance to that extent there will be “holes” in the coverage for the video telephony service in a network planned for CS speech.

In order to avoid that the perceived quality for the end-users becomes too bad it must be possible to:

· Change service from video to speech due to bad quality during ongoing call.

To trigger this service change GERAN needs to measure the radio link quality of the CS video telephony service and at some predefined threshold notify the core network to initiate a service change to speech.

A possible enhancement is to enable service change back to video telephony after a downgrade to speech. A suggested solution for this is to let the BSC measure the quality of the downgraded video connection, i.e. the speech connection, and decide when a service change back to video can be performed. The BSC would then notify the MSC that video telephony is possible again for the downgraded user. 

Another possible solution to enable service change back to video is to let the BSC notify the downgraded mobile that a service change back to video can be performed, but this solution is not considered in this document. 

2.2 Legacy Mobiles

When implementing CS video telephony in a GERAN network there will most likely be many legacy mobiles active in the network. Without any support in the network it will be very hard for the users to know when they can use this service or not and the result can be that the service becomes unattractive.

The requirements on the service change and fallback to speech functionality due to legacy mobiles are:

· Fallback to speech at call setup.

· Show the MS video capability of the other user during a CS connection (assuming that users start with regular CS speech). 
With fallback to speech at call setup it will at least be possible for the end-user to setup a speech connection without needing to redial.

2.3 Legacy Equipment

Some parts of a GERAN network may not support CS video telephony due to that there is legacy equipment not supporting this service. To avoid unsuccessful call attempts for CS video telephony in these cells the network should indicate its video telephony capability to the mobiles. For ongoing calls the support of service change to speech at handover should also be included.

The requirements on the service change and fallback to speech functionality due to legacy equipment are:

· The network should indicate the cells video capability on the BCCH. 

· Allow service change to speech at handover. 

3 Existing service change and fallback solutions

3.1 SCUDIF

With Service Change and UDI Fallback (SCUDIF) it is possible to indicate both speech and video telephony at call setup. The user or the network may decide which mode to use initially or to modify an already ongoing call.

SCUDIF is defined in 3GPP from rel5 (see [2]) and consist of the following functions:

· Network initiated fallback to speech at call setup.

· User-initiated service change at call setup or during ongoing call.

· Network initiated service change during ongoing call.

Below, is the use of SCUDIF analyzed for the service change and fallback cases described in chapter 2. 

· Difference in radio link performance: the measurements and trigger needed in GERAN for the service change to speech solution described in chapter 2.1 are not supported by the SCUDIF solution today. This solution also requires that the 64 kbit/s radio bearer only will be used for video telephony, or else the MSC must send additional information to the BSC for each video telephony assignment.

The possible enhancement with service change back to video would require new signalling between the BSC and the MSC.  

· Legacy mobiles: these mobiles that are neither supporting SCUDIF nor video telephony will indicate to the network that SCUDIF functionality is not supported and it is then up to the network to send a new SETUP message with only one BC (either speech or video telephony). The needed functionality is supported by SCUDIF.

With SCUDIF it is also possible to view the video capability of the other user in a speech connection, but this requires that both users are supporting SCUDIF.   

· Legacy equipment: if a handover shall be performed to a cell that is not supporting video telephony, a service change must first be performed in the serving cell and then a handover can be performed.

The indication of video capability on the BCCH is not supported today. 
3.2 Redial Solution for Voice-Video Switching

The Redial solution is a combination of existing standards and services and is described in [3]. With the redial solution the mobile has to return to idle mode and perform the required idle mode tasks before the other service can be setup. 

Below, is the use of the Redial solution analyzed for the service change and fallback cases described in chapter 2.

· Difference in radio link performance: no new messages are needed to notify the core network about service change to speech otherwise it is the same comments as for SCUDIF. 

· Legacy mobiles: a mobile not capable of video telephony that receives a SETUP message that indicates video telephony will send a Release Complete message and it is then up to the originated mobile to initiate a speech call.

With this solution new signalling is needed between the MSC and MS if it shall be possible to indicate video capability between users involved in a speech call.

· Legacy equipment: if a handover shall be performed to a cell that is not supporting video telephony, a service change must first be performed in the serving cell and then a handover can be performed.

In order to avoid unsuccessful setup of video telephony calls in these cells it is suggested to indicate on the BCCH if the cell is capable of video telephony or not. 
4 Conclusion

The existing service change and fallback to speech solutions in 3GPP is sufficient for video telephony in GSM and only some smaller enhancements are suggested.

Comments about SCUDIF:

· A general comment is that the 3GPP TS for SCUDIF need to be adapted for GSM.

· A message for the BSC to notify the core network that a service change to speech should be performed is needed. This message is needed if a network initiated service change to speech due to bad quality should be performed.

· A message for the BSC to notify the MSC that a service change back to video can be performed is needed. This message is needed if it shall be possible for the network to initiate a service change back to video for a downgraded user.

Comments about Redial solution:

· A message for the BSC to notify the MSC that a service change back to video can be performed is needed. This message is needed if it shall be possible for the network to initiate a service change back to video for a downgraded user. 
General comments:
· It is also proposed that the network shall indicate on the BCCH if video telephony is supported or not in the cell. This is to avoid unnecessary signalling in parts of a network that do not support video telephony
. 
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� In cells where CS video is not supported, but directed retry to another cell with this capability is possible, it should be possible to indicate CS video capability.
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