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Abstract of the contribution: There is an issue with the current MBMS TS 23.246 which affects the MBMS PTP transmission of an MBMS service of the enhanced broadcast type and multicast type. The issue is pointed out in incoming liaisons from RAN2 and CT1 (R2-071097 and C1-070887). This discussion paper gives some further background and discusses solutions.
Discussion

With the introduction of MBMS Enhanced Broadcast mode the RAN shall be able to use dedicated PTP connections toward UE’s. When dedicated PTP connections are used, the RAN will be operating in RRC connected mode. 

There seems to exist a guiding principle of the UTRAN architecture that whenever the UE is in RRC connected mode, there shall also be a corresponding signalling connection to at least one of the CN domains. 
The current version of TS 23.246 was updated for the MBMS enhanced broadcast at TSG SA December 2006 in CR 0185 (tdoc SP-060869). In this CR it is now explicitly stated that the SGSN may release Iu connection after the MBMS Service Request has been received and the Common ID sent to the RNC. If the SGSN does that, the RNC will have to do a subsequent release of the RRC connection (unless there is a simultaneous Iu connection to the CS domain) and hence the MBMS Enhanced Broadcast PTP reception will be aborted. 

One way to solve this would be to allow the existence of a PTP radio bearer without any Iu signalling connection. That proposal was discussed in the February meeting of RAN2 (see R2-070863), but the proposal was rejected by a striking majority in RAN2. As a result the LS R2-071097 was send to SA2.

Another obvious solution to the problem is to change the SGSN behaviour not to release the Iu connection when MBMS PTP reception is in progress. The normal SGSN behaviour is to release an Iu connection when no active unicast RAB’s exist for a UE. This is natural behaviour as MBMS has a separate distribution architecture, with its own “shared RAB’s” and its own “shared signalling connections” over Iu. But for the specific case when UTRAN decides to use MBMS PTP to a UE, the SGSN ought to take both the unicast RAB’s and the MBMS PTP into consideration before releasing a UE’s Iu signalling connection. This is also quite logical since the MBMS PTP is a kind of unicast connection even though it is internal to the UTRAN. 
Now for SGSN to take the MBMS PTP into consideration before releasing the Iu, the SGSN needs to know two things; when the MBMS PTP starts and when it stops. Two different solutions have been identified for that: One solution a) is to introduce two new RANAP messages where RNC informs SGSN when MBMS PTP reception starts and stops for a UE. A second solution b) is to use existing messages; the Service Request message (type=MBMS) can tell SGSN when MBMS PTP starts. In current specification this service request is only sent when the UE is in PMM-IDLE, but it would be possible to mandate the UE to always send it when MBMS PTP starts. The existing message that can be used to tell the SGSN when MBMS PTP has stopped is the Iu Release Request message. It should be possible for the RNC to always send this message after an MBMS PTP has been in use for a UE. And to be more specific, at the event when no MBMS PTP and no unicast RABs are in use anymore for the UE.  Solution a) and b) are indicated in the figure below.

An example explaining the problem: An end-user uses a normal PDP context to browse e.g. an electronic program guide for MobileTV. He then selects one of the channels. The terminal finds the selected channel on the MCCH. Assume that this channel is indicated as PTP by the RNC ('MBMS required UE action' is set to 'Request PTP RB'). Since the terminal is still in PMM-CONNECTED mode after using the normal PDP context (e.g. for browsing the program guide), the terminal will request the MBMS PTP RB by sending a Cell Update with the list of selected services. That is, the UE will not use RRC Connection Request and no Service Request (with type=MBMS) will be sent to SGSN, and hence the SGSN will be unaware that the UE starts MBMS PTP Reception.
It is obvious that the problem may be very frequent and that finding a solution is essential for MBMS Enhanced Broadcast and MBMS Multicast modes to work. 
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Pros and cons with solution a) and b)

The advantage with solution a) is that it does not have any UE impact. The disadvantage is that the RANAP protocol needs to be changed and new messages introduced. Also the consequences on mobility procedures such as SRNS relocation need to be studied carefully. For MBMS Enhanced Broadcast to work this needs to be done in both Rel-6 and Rel-7, both frozen releases.

The advantage with solution b) is that it is a smaller change to the 3GPP standard, no protocol changes are needed - it can be done using existing messages and IEs (note also that UEs can already today send a Service Request while in PMM-CONNECTED mode). The disadvantage is that it has some UE impact, but only on terminals supporting MBMS Enhanced Broadcast or multicast modes.
Conclusion and Proposal
The conclusion is that the MBMS Enhanced Broadcast procedure as currently specified does not work properly and needs to be corrected back to 3GPP release-6 which is a frozen release; as such the impact to the standards should be minimized. Given that the impact on the UE with solution b) is rather minor (i.e. MBMS Service Request is always sent instead as now only in PMM-IDLE mode) and that it will only affect terminals supporting MBMS Enhanced Broadcast mode or multicast mode (which are still in the development phase), solution b) should be the preferred alternative.  

The proposal is to adopt solution b) and agree on the accompanying Rel-6 and Rel-7 CR’s on TS 23.246.

It is also proposed to send an LS to CT1, RAN2 and RAN3 to inform about the SA2 decision, and to encourage any necessary updates of their specifications.
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