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1   Introduction
New WI of Service continuity improvements for MBMS for LTE was approved in RAN#53 meeting[1]. There were lots of discussions on MBMS service continuity during the last several RAN2 meetings and most of the discussions focused on the MBMS service continuity of macro cells. But it is also important to specify some mechanisms in order to enable the UE to receive the desired MBMS services when the UE is in the area with both coverage of MBMS cell and CSG cell. Actually, priority mechanism for MBMS in normal cell reselection is agreed in TS36.300 [2], but the UE prioritization between a MBMS cell and a CSG cell is FFS. In this contribution, we provide our views on these open issues related to the MBMS service continuity between MBMS cell and CSG cell. 
2   Discussion
2.1   CSG cell impact on MBMS service continuity

Till now, most of the discussions are focusing on macro cell for MBMS service continuity, because CSG cell can not provide the MBMS services. However, when the UE which is interested in or is receiving MBMS services moves from MBMS cell to CSG cell or the UE camping on the CSG cell is interested in MBMS services, it is necessary to specify some mechanisms in order to enable the UE to keep MBMS services continuity or receive the desired MBMS services. 
Currently, priority mechanisms for MBMS in normal cell reselection are agreed in TS36.300, it is decided that “the UE which is interested to receive MBMS service(s) makes the MBMS frequency highest priority when it intends to receive the MBMS service and a session is already available or about to start via MBSFN”. However, in RRC_IDLE, the UE prioritization between a MBMS cell and a CSG cell is FFS. When the UE in RRC_Idle mode is near the boundary edge between a MBMS capable cell and a CSG cell, two scenarios of cell reselection between MBMS cell and CSG cell are shown below:

· Inter-frequency cell reselection：the CSG cell has the different frequencies with the MBMS cell. Inter-frequency cell reselection is based on absolute priorities where a UE tries to camp on the highest priority frequency available.
· Intra-frequency cell reselection：the CSG cell has the same frequencies with the MBMS cell. Intra-frequency cell reselection in the presence of “allowed” CSG cells (i.e., CSG cells that the UE is allowed to camp on) is based on cell ranking and reselection using the “best cell principle”. For cell ranking and reselection, the UE may ignore all CSG cells that are known by the UE to be not allowed.
These two scenarios are based on different cell reselection criteria which involve measurements of the MBMS cell and CSG cell. For supporting MBMS service continuity, we propose inter-frequency cell reselection and intra-frequency cell reselection between CSG cell and MBMS cell should be included in the scope of MBMS service continuity and need more discussion. 
Proposal 1: For supporting MBMS service continuity, we propose inter-frequency cell reselection and intra-frequency cell reselection between CSG cell and MBMS cell when the UE is in the RRC_IDLE mode should be included in the scope of MBMS service continuity and need more discussions.
2.2   Inter-frequency cell reselection between a MBMS cell and a CSG cell 

For inter-frequency reselection priorities handling in idle mode, if the UE detects one or more suitable CSG cells on different frequencies, then the UE shall use the autonomous search function and reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on. However, if UE is receiving MBMS services and considers MBMS frequency to be highest priority, there is potential priority conflict between CSG frequency and MBMS frequency. It is necessary to specify some mechanisms in order to enable the UE to keep MBMS services continuity. Three scenarios are shown below:
· Scenario1: In Figure 1, UE camping on a MBMS cell is interested in or receiving MBMS service. At this moment, if UE moves from MBMS cell to CSG cell, the UE shall use an autonomous search function to detect at least previously visited allowed CSG cells on non-serving frequencies and reselect to one of the detected cells which is the highest ranked cell on that frequency. But the CSG cell can not provide the MBMS services, for support MBMS service continuity the UE which is interested or receiving MBMS services continue to make MBMS frequency be the highest priority and suspends the autonomous search function. 
When the MBMS service(s) which the UE is interested in are not available or the UE is no longer interested in receiving the service(s) then the UE no longer prioritizes frequencies providing MBMS services and resumes the autonomous search function in order to reselect to the CSG cell. 
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Figure 1. UE moves form MBMS cell to CSG  cell
Observation 1: To support MBMS service continuity while the UE is camped on a MBMS cell but is in the coverage of a CSG cell, the UE should continue to make the MBMS frequency the highest priority and suspend the autonomous search function. When UE is not interested in the MBSM service, UE no longer prioritizes MBMS frequencies and resumes the autonomous search function. 

·  Scenario2: In Figure 2, UE camps on a CSG cell and considers the current CSG frequency to be the highest priority frequency. At this moment, if the UE is interested in MBMS services, it should makes MBMS frequency be the highest priority and reselects to the MBMS cell. At the same time, UE suspends the autonomous search fuction. 
When the MBMS service(s) which the UE is interested in are not available or the UE is no longer interested in receiving the service(s) then the UE no longer prioritizes frequencies providing MBMS services and resumes the autonomous search function in order to reselect to the CSG cell.
Observation 2: To support MBMS service continuity while the UE is camped on CSG cell, the UE should make the MBMS frequency the highest priority and suspend the autonomous search function. When UE is not interested in the MBSM service, UE no longer prioritizes MBMS frequencies and uses the autonomous search function. 
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Figure 2. UE camps on the CSG cell

Proposal 2: To support MBMS service continuity while the UE is camped on CSG cell or MBMS cell, the UE should make the MBMS frequency the highest priority and suspend the autonomous search function. When UE is not interested in the MBSM service, UE no longer prioritizes MBMS frequencies and resumes the autonomous search function. 

· Scenario3: In Figure 3, based on the scenario 2, UE which is receiving MBMS services camps on a MBMS cell and is in the coverage of CSG cell. In addition, UE makes the frequency providing these MBMS service(s) the highest priority. At the same time, if UE initiates the voice or data services or the network initiates paging to the UE, UE may stop making the MBMS frequency the highest priority and resume the normal handover (Direct Retry or Re-direction) procedure. Once UE stops the voice or data services, UE reuses the mechanism of scenario 2. 

[image: image3.emf]MBMSCell

CSG Cell

1. UE locates at CSG cell and is receiving MBMS,and

the MBMS frequency is made to be the highest priority

UE

2. UE initiates voice or data services or Network initiates paging to UE

3. UE stops making the MBMS frequency the highest priority

4. UE resumesthe normal handover (Direct Retry or Re-direction) 

procedure

1

2

2

5

5. UE stops the voice or data services and still is interested in MBMS

6. Reuse the mechanism of scenario 2


Figure 3. UE initiates other services or network initiates paging to UE
Proposal 3: When the UE which is camped on MBMS cell and in the coverage of a CSG cell initiate voice or data services or network initiates paging to UE, UE may stop making the MBMS frequency the highest priority and resume the normal handover (Direct Retry or Re-direction) procedure.
3   Conclusion
This contribution provides some considerations about UE prioritization between a MBMS cell and a CSG cell in RRC_IDLE and we proposal: 
Proposal 1: For supporting MBMS service continuity, we propose inter-frequency cell reselection and intra-frequency cell reselection between CSG cell and MBMS cell when the UE is in the RRC_IDLE mode should be included in the scope of MBMS service continuity and need more discussions.
Proposal 2: To support MBMS service continuity while the UE is camped on CSG cell or MBMS cell, the UE should make the MBMS frequency the highest priority and suspend the autonomous search function. When UE is not interested in the MBSM service, UE no longer prioritizes MBMS frequencies and resumes the autonomous search function.

Proposal 3: When the UE which is camped on MBMS cell and in the coverage of a CSG cell initiate voice or data services or network initiates paging to UE, UE may stop making the MBMS frequency the highest priority and resume the normal handover (Direct Retry or Re-direction) procedure.
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