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1. Introduction

One of the primary objectives of the Rel-11 eMBMS WI [1] is to provide continuity for MBMS services.  In particular, UE’s selection/reselection procedure in idle mode may need enhancements to enable the UE to continue to receive MBMS services.  This document discusses the idle mode procedures as the UE moves between MBMS capable cells and CSG cells including the need to provide the UE to be provided with MBMS SAI. 
2. Discussion
In some scenarios MBMS services are provisioned on in some MBSFN areas but not in all areas.  CSG cells are areas where MBMS services are not broadcasted.  If the member-UE is near the boundary edge between an MBMS capable cell and a CSG cell and if the member-UE has reselected to the CSG cell MBMS service, continuity may be impacted since the services are not provided on the reselected cell.  If the member-UE remains in the current cell within the MBSFN area, MBMS service may be continued, without interruption, when the CSG cell operates on a different frequency than the MBMS capable cell.  Based on the RAN2 agreement from the previous meeting it was 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”. We believe this agreement is also applicable with respect to CSG cells. If this agreement is not applicable to CSG cells, UEs will need to obtain the MBMS service via Unicast connection resulting in unnecessary power consumption.  Furthermore, depending on the solution for MBMS SAI in CSG cells UEs camped on CSG cells may or may not have MBMS SAI information of neighbour frequencies and often need to read MCCH of neighbour frequencies.  Therefore, if a member-UE is interested in MBMS service and a member UE detects a suitable CSG cell, it shall consider the MBMS frequency as the highest priority frequency for reselection which. This means the member-UE will not reselect to the CSG cell.  
Proposal 1:
If the member-UE is interested in receiving MBMS service over PTM, the member-UE should make the MBMS frequency as the highest priority frequency for reselection.
The reselection procedure discussed above is useful for reselection between cells (MBMS capable cell and CSG cell) operating on different frequencies.  However, RAN2 should also consider whether it is necessary for the UE to prioritize the MBMS capable over a CSG cell on the serving frequency to support MBMS service continuity. If the UE is interested in MBMS service, or is about to start receiving MBMS service and the reselection rule were changed such that the UE places the MBMS capable cell as a higher ranked cell than a CSG cell, the UE could potentially loose coverage from the MBMS capable cell due to the interference from the CSG cell. If a UE has requested, but has not yet begun, MBMS service, and the reselection rule were changed so the UE ranks the MBMS capable cell higher than a CSG cell, interference from the CSG cell could cause the UE to lose service from the MBMS capable cell. Therefore, it is reasonable to assume that a CSG cell of the same frequency will be the UE’s highest priority cell to. A Unicast connection may be used in the CSG cell in order for the UE to continue to receive MBMS services.  
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Proposal 2:
For intra-frequency reselection, if the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell, and the UE may continue to receive MBMS services via Unicast connection and no changes to the specification is needed.
For MBMS service continuity RAN2 has previously agreed in RAN2#77 that MBMS cells and non-MBMS cells will provide the current cell and neighbour frequencies’ MBMS SAI in the System Information; however it is FFS whether the SAI is also applicable to CSG cells. To simplify UE complexity, UEs camped on CSG cells should also be provided with MBMS SAI.
Proposal 3:
To simplify UE complexity, UEs camped on CSG cells should also be provided with MBMS SAI.
We see three solutions to provide SAI to the UE camped on a CSG cell;
· Option 1: A solution where the SAI including both MBMS SAI and frequencies are announced at the application/service layer (e.g. USD).
· Option 2: The MBMS SAI of neighbour frequencies should be provided in the System Information of CSG cells.
· Option 3: Leave it up to the UE to obtain SAI from neighbour frequencies.
For Option 1, the USD would needs to provide both the MBMS SAI and frequency information since the UE is not aware of the frequency information associated with a particular service.  If only the MBMS SAI information is available to the UE then the UE will still need to read MCCH from neighbor frequencies to determine the availability of MBMS service of interest.  However it is still FFS whether the frequency information is really needed in the USD if the same information is already broadcast in the System Information on both MBMS cells.  

With Option 2 the same solution for macro/pico cells would be applied to CSG cells and this will reduce UE complexity.  From the network perspective this SAI may or may not require X2 interface.  If the MBMS SAI information is relatively static it may not be difficult for the network to provide the MBMS SAI information to CSG cells. 
With Option 3, UEs would have to do all the work on their own.  UEs interested in MBMS services would need to read MCCH on neighbor frequencies thereby requiring increased UE complexity and power consumption.  

Among the 3 options, our preference is Option 2.  Option 1 can also work sufficiently well if both MBMS SAI information and frequency information are provided in the USD. Option 3 has the least impact to the system since it is left up to UE implementation.  However, option 3 isn’t providing any SAI to the UE so the benefit is very limited.  
Proposal 4:
The MBMS SAI of neighbour frequencies should be provided in the System Information of CSG cells.
3. Conclusion
This contribution discussed the need to modify the UE’s reselection procedure while in idle mode to support MBMS service continuity.   For intra-frequency reselection, no changes to the current reselection procedure are necessary and the UE could continue receiving MBMS service via Unicast connection.  Finally, it is also proposed that UEs camped on a CSG cell will be provided with MBMS SAI.
Proposal 1:
If the member-UE is interested in receiving MBMS service over PTM, the member-UE should make the MBMS frequency as the highest priority frequency for reselection.

Proposal 2:
For intra-frequency reselection, if the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell and the UE may continue to receive MBMS services via Unicast connection and no changes to the specification is needed.  
Proposal 3:
To simplify UE complexity, UEs camped on CSG cells should also be provided with MBMS SAI.
Proposal 4:
The MBMS SAI of neighbour frequencies should be provided in the System Information of CSG cells.
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