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1 Introduction

This contribution proposes for discussion some scenarios and elementary signalling flows in the UTRAN related to the following MBMS functionality. The examples for the signalling flow scenarios in the contribution can be bases for the further discussion. 

In this contribution, examples for the Notification for the both idle mode UE and connected mode UE.
2 Notification (Examples)
2.1 Notification for idle mode UE 
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Figure 1. Notification for idle mode UE

1. When data becomes available for the MBMS service, Core Network initiates MBMS Notification to inform RNC of coming MBMS data transmission by sending “[RANAP] Session Start” message. 
Parameters: MBMS service ID, Multicast Area,  QoS, etc[FFS]

Note: Refer to SA WG2 TS [1].
2. RNC sends MBMS Notification over all cells listed as in Service area. RNC can repeat the Notification for the same cell for reliable notification[FFS].
3. If UE has been in idle mode, UE may set up RRC connection if it is requested for the purpose of counting by RNC and Iu signalling connection for this UE will also be established.
4. The Core Network initiates the MBMS UE Linking procedure by sending “[RANAP] MBMS UE Linking Request” message to provide the RNC (SRNC) with the list of MBMS Service Ids activated by this UE. The RNC creates an MBMS Service Context for each Service Id, in case there was none so far. 
Parameters: UE ID (implicitly), Service IDs
5. RNC sends the “[RANAP] MBMS UE Linking Response” message to Core Network after RNC updates the MBMS Service Context. 
6. RNC initiates Iu user plane establishment by sending “[RANAP] MBMS Bearer Plane Establishment Request” message to SGSN. 
7. SGSN sends “[RANAP] MBMS Bearer Plane Establishment Response” message to RNC.
Note: It is FFS that there will be Iu signalling connection per Service (MBMS context) or dedicated Iu signalling connection can be used for the transmission of the messages in MBMS Bearer Plane Establishment procedure. RAN WG3 can discuss and determine this issue.

8. RNC counts the number of connected mode UEs in each cells activated the MBMS service and sets up the Radio Bearer for each cell where there are MBMS activated UEs. Based on the number of connected mode UEs, RNC can determine PtP or PtM Radio Bearer for each cell and RNC sends MBMS Radio Bearer information over the cell.
 Note: It is FFS that RB information is transmitted over MCCH or BCCH. It is also FFS how RB information is transmitted to the Cell_DCH state UE. RAN WG2 can discuss and determine this issue.
9. If RNC decides the release of RRC connection for the UE since there are enough other UE for counting purpose in that cell, RNC performs RRC connection release procedure for the UE[RRM] and Iu signalling connection will also be released. In that case the MBMS service Context should be update by deleting the UE information from the Context. Note that MBMS Service Context in RNC only contains the list of UEs which have RRC connection and have joined the MBMS service.
Note: The case of idle mode UEs participating in counting is currently FFS.
2.2 Notification for connected mode UE
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Figure 2. Notification for connected mode UE

1. When data becomes available for the MBMS service, Core Network initiates MBMS Notification to inform RNC of coming MBMS data transmission by sending “[RANAP] Session Start” message. 
Parameters: MBMS service ID, Multicast Area,  etc[FFS]
2. RNC sends MBMS Notification to the connected UEs over all cells listed in MBMS Service Context. Detailed notification method for connected UEs is FFS. For the notification to connected UEs, the necessity of any response is FFS.
3. RNC initiates Iu user plane establishment by sending “[RANAP] MBMS Bearer Plane Establishment Request” message to SGSN. 
4. SGSN sends “[RANAP] MBMS Bearer Plane Establishment Response” message to RNC. 
5. RNC counts the number of connected mode UEs in each cells for the MBMS service and sets up the Radio Bearer for each cell where there are MBMS activated UEs. Based on the number of connected mode UEs, RNC can determine PtP or PtM Radio Bearer for each cell and RNC send MBMS Radio Bearer information. 
Note: It is FFS that RB information is transmitted over MCCH or BCCH. It is also FFS how RB information is transmitted to the Cell_DCH state UE. RAN WG2 can discuss and determine this issue.
3 Conclusion and Proposal

In this contribution, examples for the MBMS Notification signalling flow scenario for both idle mode UEs and connected mode UEs are given. 

Several open issues are described in the procedure text.

i. MBMS Notification signalling over Uu interace:

1. It is FFS what kind of information should be transmitted with notification to idle mode UE. The relation between notification and counting procedure should be clarified.

2. It is FFS how connected mode UE (especially, Cell_DCH state UE) can receive the notification. 
3. It should be discussed and determined by RAN WG2.
ii. Iu Signalling connection for MBMS context:

1. It is FFS that there will be Iu signalling connection per Service (MBMS context) or dedicated Iu signalling connection can be used for the transmission of the messages in MBMS Bearer Plane Establishment procedure. 
2. RAN WG3 can discuss and determine this issue.

Even though there are several open issues which should be discussed further, it is proposed that a general overall signalling scenario example should be adapted in the TS 25.346 as a basis for the further discussion. The overall signalling scenario example can be updated based on the decision and with detailed parameter.

It is proposed that the following text proposal is included in TS 25.346.

Text proposal for 25.346

11.
Example of Overall MBMS Signalling Flow Scenarios

11.2 MBMS Notification  
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Figure xx. Notification
1. When data becomes available for the MBMS service, Core Network initiates MBMS Notification to inform RNC of coming MBMS data transmission by sending “[RANAP] Session Start” message. 
Parameters: MBMS service ID, Multicast Area,  QoS, etc[FFS]

Note: Refer to SA WG2 TS [1].
2. RNC sends MBMS Notification over all cells listed as in Service area. The detailed notification method is FFS.
Note: It is FFS what kind of information should be transmitted with notification to idle mode UE. It is also FFS how connected mode UE (especially, Cell_DCH state UE) can receive the notification. It should be discussed and determined by RAN WG2.
3. If UE has been in idle mode, UE may set up RRC connection if it is requested for the purpose of counting by RNC and Iu signalling connection for this UE will also be established.
4. In the case that UE sets up RRC connection and Iu signalling connection for the purpose of MBMS service, the Core Network initiates the MBMS UE Linking procedure by sending “[RANAP] MBMS UE Linking Request” message to provide the RNC (SRNC) with the list of MBMS Service Ids activated by this UE. The RNC creates an MBMS Service Context for each Service Id, in case there was none so far. 
Parameters: UE ID (implicitly), Service IDs
5. In the case that UE sets up RRC connection and Iu signalling connection for the purpose of MBMS service, RNC sends the “[RANAP] MBMS UE Linking Response” message to Core Network after RNC updates the MBMS Service Context. 
6. RNC initiates Iu user plane establishment by sending “[RANAP] MBMS Bearer Plane Establishment Request” message to SGSN. 
7. SGSN sends “[RANAP] MBMS Bearer Plane Establishment Response” message to RNC.
Note: It is FFS that there will be Iu signalling connection per Service (MBMS context) or dedicated Iu signalling connection can be used for the transmission of the messages in MBMS Bearer Plane Establishment procedure. RAN WG3 can discuss and determine this issue.

8. RNC counts the number of connected mode UEs in each cells activated the MBMS service and sets up the Radio Bearer for each cell where there are MBMS activated UEs. Based on the number of connected mode UEs, RNC can determine PtP or PtM Radio Bearer for each cell and RNC sends MBMS Radio Bearer information over the cell.
 Note: It is FFS that RB information is transmitted over MCCH or BCCH. It is also FFS how RB information is transmitted to the Cell_DCH state UE. RAN WG2 can discuss and determine this issue.
9. If RNC decides the release of RRC connection for the UE since there are enough other UE for counting purpose in that cell, RNC performs RRC connection release procedure for the UE[RRM] and Iu signalling connection will also be released. In that case the MBMS service Context should be update by deleting the UE information from the Context. Note that MBMS Service Context in RNC only contains the list of UEs which have RRC connection and have joined the MBMS service.
Note: The case of idle mode UEs participating in counting is currently FFS.
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