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1. Abstract 

The “capability exchange” procedure in current TR is not quite clear. E.g. which entity initiates the capability exchange procedure? Is the “capability exchange” procedure needed for all UEs? This paper discussed these open issues.
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Figure 1: Information flow for IMS applications using MBMS as a bearer.

2. Discussion
1. “Capability exchange” initiator: UE or IMS AS?

1.1 Initiator: UE

Still it is not clear whether MBMS capable UE shall carry this “Capability Exchange” procedure for all IMS services, or only for those services that can be delivered via MBMS multicast bearer?

For the former case, it is a kind of resource waste, especially if the number of IMS services utilizing MBMS bearer is low. 

For the latter case, it is not clear how the UE knows which IMS service is MBMS delivery capable before IMS AS makes the bearer decision later. 

1.2 Initiator: IMS AS

There are no obvious major problems in the case that the IMS AS is the initiator of the “Capability Exchange” procedure. IMS AS can query UE’s MBMS capability only for those IMS services that can be and likely to be delivered with MBMS bearer,
2. “Capability exchange” shall be carried out by only MBMS capable UE or all UEs?

In the case where the “Capability Exchange” initiator is the UE, in order to save resources, it is better that only MBMS capable UEs carry out this “Capability Exchange” procedure. This is especially true for the case that the number of MBMS capable UEs is low within the IMS service group.

In the case where the “Capability Exchange” initiator is the IMS AS, things are somewhat different and more complex. It is better that after receiving a “Capability Exchange” request from an IMS AS, all UEs respond to IMS AS with corresponding indicators, otherwise the IMS AS may regard the “Capability Exchange” response as missing, and try another attempt repeatedly. 

Legacy IMS UEs will receive the IMS service in traditional point-to-point mode and these UEs cannot “understand” this “capability exchange” message at all. In this case, they should respond with an appropriate error indication.

3. “Capability Exchange” after bearer decision

It is assumed that a lot of UA shall join the IMS service e.g. PoC, IPTV, at different time. After obtaining “Capability Exchange” information from a sufficient number (e.g.10 within one cell) of UEs , the IMS AS may decide to use an MBMS bearer for IMS service data delivery. The issue then arises of what to do about the remaining UEs which will show interest in this IMS service as well?

· In case the “Capability Exchange” initiator is the UE, it is likely that some explicit/implicit information from the IMS AS will be needed to keep these UEs from carrying out “Capability Exchange” procedures to reporting their MBMS capabilities
· In case the “Capability Exchange” initiator is the IMS AS, the solution is simple in that the IMS AS just omits to query the MBMS capability for these remaining UEs.

4. Period between “Capability Exchange” and IMS data transmission

It is assumed that IMS data transmission shall occur soon after the UE initiates an IMS session. This means that during there is only a short period during which a few UE can change their serving cell between the reception of location information obtained in the “Capability Exchange” and the star of data transmission. Thus UE’s location information obtained by the IMS AS during the “Capability Exchange” is assumed to be correct and the IMS AS can make correct bearer decision based on this location information.

5. transmission bearer change due to UE movement during IMS session

One IMS session may last for a quite long period, during which UE may change its location. This may lead to variance of UE numbers within one area, e.g. only one UE within one specific cell now. Another possible scenario is that UE moves from MBMS capable area to MBMS non-capable area.  

It is assumed to re-use existing MBMS mechanisms to handle these cases.

6. Insufficient number of MBMS capable UEs before IMS session data transmission
It is possible that there is an insufficient number of MBMS capable UEs showing interest in one specific IMS service before the IMS session data transmission starts. Thus instead of an MBMS bearer, the IMS AS decides to use traditional point-to-point bearer for data transmission. However, as the service goes on, more and more MBMS capable UEs may join the service and the IMS AS finds it is more efficient to use an MBMS bearer instead, or vice versa. 

Due to the difficulty and complexity of service continuity this traditional point-to-point bearer (( MBMS bearer transition incurs, it is proposed not to support traditional point-to-point bearer (( MBMS bearer transition after IMS session starts. 

3. Proposal
It is proposed to agree on the following principles as discussed above and to capture them into current TR23.847: 

1) The IMS AS shall initiate the “Capability Exchange” request. 

2) All UEs shall respond to IMS AS after receiving the “Capability Exchange” request.

3) The IMS AS shall be able to initiate the “Capability Exchange” request only to selected UEs.

4) IMS data transmission should commence shortly after the UE initiates the IMS session.

5) There is no transition between traditional point-to-point bearer and MBMS bearer after an IMS session starts.

--- Text proposal –
5.2       Procedures to combine IMS session signalling with MBMS bearer services 

This chapter describes the procedures for IMS applications using MBMS as a bearer. The IMS AS should be able to initiate “Capability Exchange” request to some UEs to find out UE capabilities and whether MBMS is supported at the location where these UE resides. All UEs receiving the “Capability Exchange” request should respond to the IMS AS which will decide based on the received response information, which bearer will be used for the IMS application. Once the bearer has been decided, the IMS AS will stop requesting “Capability Exchange” towards UE. The IMS AS may communicate with the BM-SC for provisioning of the MBMS bearer service. After this, the MBMS procedures will take place. After the IMS session starts, there is no transition between a traditional unicast bearer and an MBMS bearer for IMS session data delivery. Figure 2 shows an information flow for the procedures for IMS applications using MBMS as a bearer.

Editors Note:  It is for further study how the IMS AS identifies that the MBMS bearer is supported at the location serving the UE.
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