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The purpose of this document is to discuss the problems of the MBMS Session Update procedure when using multiple MBMS bearer services of the same MBMS User Service to transfer Location dependent Content.
1 Introduction

The purpose of this document is to discuss the problems of the MBMS Session Update procedure when using multiple MBMS bearer services of the same MBMS User Service to transfer Location dependent Content.

2 Background
The TS 23.246 specifies the Location Dependent Content Transfer for the same MBMS User Service (Broadcast Mode only) as follow (in chapter 5.1.6):

“Some MBMS user services may broadcast different content in different areas of the network. In such case the UE is not aware of the relation between location and content, i.e. the UE just activates the reception of the service and receives the content that is relevant for its location.

The BM-SC controls which content is broadcasted in which area by establishing a separate MBMS bearer service for each content data flow. All MBMS bearer services of the same MBMS user service share the same TMGI but bear a different Flow Identifier. The BM-SC allocates the Flow Identifier during the MBMS Session Start procedure and initiates a separate session for each content data flow. Since in any specific location only one version of the content shall be available at any point in time, the MBMS Service Areas of each session of a same user service shall not overlap; this shall be ensured by proper configuration of the service in the BM-SC. The RNC ultimately enforces this constraint by rejecting any session start request with the same TMGI as an already active session if there is any overlap in the respective service areas. As indicated above, the UE is unaware of the Flow Identifier and of the existence of multiple sessions for the same MBMS user service.”
From above description we can conclude that:
1. BM-SC implement Location Dependent Content Transfer by using a MBMS User Service (Broadcast only)
2. The MBMS User Service uses multiple MBMS bearer services to transfer different content in different SA at the same time.
3. The MBMS User Service is identified by TMGI (i.e. all MBMS bearer services of the MBMS User Service share the same TMGI) and MBMS bearer service of the MBMS User Service is identified by TMGI and Flow Id.
4. UE and RNC are unware of Flow Id, meaning that UE and RNC regard all MBMS bearer service of the same MBMS User Service as only one bearer. This is implemented by BM-SC to keep the service areas of all MBMS bearer services of the same MBMS User Service no overlap, and the RNC shall reject any sesson start with the same TMGI as an already active bearer witch leading SA total or partial overlap.
3 Discussion

scenario
We assume that some MBMS User Service use two MBMS bearer services to transfer location dependent content, bearer 1 is for SA1 and bearer 2 is for SA2 (see figure a). 
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If we want to make some update to SA of this MBMS User Service (see figure b), in this case BM-SC may send a MBMS session update message to GGSN1 (see figure c), SA2 and new downstream nodes list for this GGSN are carried in this message. By comparison, GGSN1 will send a MBMS session start message to the new downstream node SGSN1, leading the SGSN build the MBMS bearer 2 context and send MBMS session start message to all the RNC connected to this SGSN. Based on the rule of “The RNC ultimately enforces this constraint by rejecting any session start request with the same TMGI as an already active session if there is any overlap in the respective service areas” (see Background part), the RNC2 shall reject the MBMS session start message, which is supposed to update to SA2. So in this scenario, according to TS 23.246, the MBMS session update procedure fails.
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We might use multiple MBMS session update procedures to implement it. But in most case the SA change is not regular which means some new nodes need to be added and some old nodes need to be deleted, adding some logical relationship among SA of the different bearer of the same MBMS User Service have to be considered, leading the BM-SC need to consider the number of these procedures, the sequence of these procedures, and even the delay of the messages. It is obviously hard for BM-SC to handle these. More over, BM-SC doesn’t know whether or not the SA is updated.
When using MBMS session update procedure to update SA, it is actually very hard for BM-SC to keep the SA of all MBMS bearer services of the same MBMS User Service not overlap. We get to this conclusion based on these facts:
1. Due to that the SA of MBMS User Service is composed of all SA of MBMS bearer service of this User Service which can not be overlapped, so in most cases, one single BM-SC initiated MBMS session update procedure for SA modification affects other SA of the same MBMS User Service.
2. MBMS session update procedure can only handle the SA of a single MBMS bearer service.
3. There are only one MBMS bearer service regarded (identified by TMGI) by RAN but multiple MBMS bearer services regarded by CN (identified by TMGI and Flow Id).
solutions
Solution 1: forbid BM-SC to initiate SA update
Affection: BM-SC can only update SA by Session Start and Session Stop procedure, instead of initiating MBMS session update procedure during the ongoing MBMS session, in this case the ongoing MBMS service have to pause for a while. In TS 23.246, the BM-SC initiated MBMS session update procedure should be deleted, and some other TS may be affected.
Solution 2: making the MBMS session update procedure handle the SA of MBMS User Service
Affection: the messages of the MBMS session update procedure should have the ability to carry more than one SA and corresponding Flow Id, so the MBMS session update procedure of TS 23.246 should be modified and CT3 have to redefine the corresponding messages.
Solution 3: making CN nodes aware of other bearers sharing the same TMGI when in MBMS session handling procedure
Affection: some clarification need to be added in MBMS session handling procedure in TS 23.246.
4 Proposal

For the purpose of simplification and less impact on the current mechanism, we propose to use the solution 3 to solve the problem mentioned above.
The related CR is S2-093320/3319.
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