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1. Introduction
According to the Rel11 MBMS WI [1] the service continuity issue is proposed. In this document we discuss the service continuity issue for the RRC_IDLE UE and propose an enhancement for cell reselection to improve the performance of service continuity.
2. Discussion
We discuss the service continuity problem for the RRC_IDLE UE when it moves. According to rel-9/10 there would be no dynamic MBSFN area supported. The MBSFN area is static pre-configured and all the cells belonging to one MBSFN area should transmit corresponding MBMS session regardless the interested UE existing or not in one cell. If MCE decide to stop transmitting one MBMS service with MBSFN then the whole MBSFN area stop the transmission of this service. There would be the multiple MBSFN area overlapping in one cell. 
Figure 1 illustrates the MBMS service continuity problem for the RRC_IDLE UE.
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Figure 1: Illustration of service continuity problem for RRC_IDLE UE
There are some cells with overlapping of MBSFN area 1 and MBSFN area 2. UE1 receive the MBMS services of MBSFN area 1 and area 2 both. When UE1 perform cell reselection in some MBSFN area overlapping cells, for example UE1 in the figure, it is possible to select the cells belong to the different MBSFN areas. But it is better to direct UE1 to select the cell belong to MBSFN area 1 and area 2 overlapping area to keep the service continuity in both areas.
In the figure UE2 receive the MBMS service of MBSFN area 1. When UE2 perform the cell reselection it is possible to select the cell of the same MBSFN area 1, the cell of MBSFN area 3 or the cell outside the MBSFN area. Maybe it is the best choice for UE2 to select the cell of same MBSFN area to keep the service continuity. Otherwise the cell of MBSFN area 3 also would be better than the cell outside the MBSFN area because it is possible the same MBMS service would be transmitted in the other MBSFN area. 

In the summary, for the RRC_IDLE UE that moves at some MBSFN area cell edge, there would be following choices of the cell reselection results which would impact on the MBMS service continuity:

· Select one cell belonging to the same MBSFN area of serving cell

· Select one cell belonging to the intra-frequency cell  of  another MBSFN area (Note: also need to consider the MBSFN are overlapping instance)

· Select one cell belonging to the inter-frequency cell of another MBSFN area (Note: maybe there would be the same MBMS service transmitting) 

· Select one cell belonging to the cell outside any MBSFN area

If there is no optimization based on current cell reselection criteria, especially once the UE reselect the cell outside any MBSFN area then the MBMS service continuity would be broken. 
For abovementioned problem it is better to assist the UE cell reselection which makes the most possibility for UE to select the cell belonging to the same MBSFN area if it exist, or select to the other MBSFN area because of the possibility of the same MBMS session transmission. Then the UE can keep the reception of the MBMS service and make the service continuity at most.
In TS36.304 [2] UE cell reselection procedure the first rule is based on the priority of the neighbouring cells. The absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies can be provided to the RRC_IDLE UE via the system information or RRC connection control signalling [3]. Currently the priority definition for the cell reselection is based on the frequency layer but not based on the cell level. That means all the cells in one frequency of one RAT have the same cell reselection priority and the different frequency layer maybe have the different or the same cell reselection priority.
Proposal 1: We can not define the cell priority specific for the MBMS service continuity purpose in cell reselection and it is not reasonable.
Here we do not consider the different RAT. If the different frequency cell has the different priority of cell reselection then the priority is the first factor that would manage the cell reselection result and without considering of the MBMS status. So for RRC_IDLE UE service continuity the optimization is only considered the case of intra/inter frequency cell reselection with the same cell reselection priority.

The basic work assumption on this issue is also keeping the reasonable communication quality when IDLE UE performs the cell reselection. So the enhancement is still based on the “R” criteria for the same priority intra/inter-frequency cell reselection in [2]. 
Proposal 2: For RRC_IDLE UE service continuity the optimization is only considered for the case of intra/inter frequency cell reselection with the same cell reselection priority. And the reasonable communication quality based on R criteria is the basic work assumption for cell reselection enhancement for MBMS service continuity issue.
The factor of MBSFN area that neighbouring cell belongs to can be used to improve the possibility for selecting those MBMS transmitting cells. Then the MBSFN area id information of each neighbouring cell is needed and considered as an additional factor in the criteria of the cell reselection. Because the cell reselection is the UE independent behaviour, the MBSFN area id information can be used by the MBMS reception UE itself and it is only valid for the MBMS reception UEs. That would not impact on the non-MBMS UEs. 

The detailed cell reselection algorithm base on the original “R” criteria can be an implementation issue. It can consider UE current MBMS reception status and the relationship of neighbouring cell MBSFN area information. For example it can define a threshold and if neighbouring cell R value exceeds this threshold then the MBSFN area factor become the first important rule to cell reselection for those MBMS reception UE.
“R” criteria defines the cell-ranking criterion Rs for serving cell and Rn for neighbouring cells which are Rs = Qmeas,s + QHyst  and  Rn = Qmeas,n – Qoffset. The related parameters are pre-configured in the system information SIB3, SIB4 and SIB5 [3]. The UE shall perform ranking of all cells that fulfilled the cell selection criterion S, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results. Then according to the R values UE reselect the new cell if the new cell is better ranked than the serving cell during a time interval. 
MBSFN area id factor, after the calculation the R value the MBMS reception UE can perform the cell reselection additionally with the MBMS area information consideration. Considering the actual radio transportation condition one threshold can be set and only the cell that its R value great than this threshold can be considered and use the MBSFN area id factor in the cell reselection. For all these fulfilled neighboring cells, according to its R value and MBSFN area info UE can select the appropriate cell. 
In general the inter-frequency neighboring cell always belongs to different MBSFN area. So even the inter-frequency neighboring cell has the same priority as the intra-frequency neighboring cells, from the viewpoint of MBMS reception continuity the priority of inter-frequency neighboring cell would be lower order than the intra-frequency neighboring cell.

In order to not impact on the non-MBMS UE cell reselection this MBSFN area id information of neighboring cell is only valid for the MBMS reception UEs. UE can decide to use the MBSFN area id in the cell reselection or not by itself because UE know itself of the MBMS reception status. It will not impact on the non-MBMS UE for the original cell reselection processing when ignore this MBSFN area id factor. 
Proposal 3: Introduce the MBSFN area id information of each neighbouring cell and consider this factor in cell reselection criteria for the MBMS reception UE to improve the possibility for MBSFN neighbouring cells to be selected for the service continuity.
This MBSFN area id information can be informed to UE via system information SIB4 and SIB5 for the intra/inter frequency neighboring cells. Considering the MBSFN area overlapping instance, we propose to define a new IE of MBSFN area id list for each neighboring cell belongs to in SIB4 and SIB5. 
Proposal 4: MBSFN area id information of neighbouring cells can be informed to UE via SIB4 and SIB5.
Another issue arises for eNB how to get the information of its neighbouring cell MBSFN area information. Currently the eNB only can get itself MBSFN Area ID information via the M2 setup procedure from MCE. To resolve this problem we can use following 2 options to let the eNB get information of the neighboring cell MBSFN Area ID information:

· Option 1: Configure the MBSFN area information of its neighboring cells in eNB by OAM. 

· Option 2: Using M2AP procedure to exchange the MBSFN area information between eNB and MCE.
The detailed discussion of this issue could be the RAN3 issue.  

Proposal 5: LS to RAN3 for necessity to define some mechanism to let eNB get the neighbouring cell MBSFN area id information such as by OAM configuration or by M2AP procedure from MCE.

3. Conclusion

We request RAN2 to discuss above mentioned issues about the cell reselection enhancement for the optimization of service continuity for RRC_IDLE MBMS reception UE. The proposals are listed below:
Proposal 1: We can not define the cell priority specific for the MBMS service continuity purpose in cell reselection and it is not reasonable.
Proposal 2: For RRC_IDLE UE service continuity the optimization is only considered for the case of intra/inter frequency cell reselection with the same cell reselection priority. And the reasonable communication quality based on R criteria is the basic work assumption for cell reselection enhancement for MBMS service continuity issue.
Proposal 3: Introduce the MBSFN area id information of each neighbouring cell and consider this factor in cell reselection criteria for the MBMS reception UE to improve the possibility for MBSFN neighbouring cells to be selected for the service continuity.
Proposal 4: MBSFN area id information of neighbouring cells can be informed to UE via SIB4 and SIB5.
Proposal 5: LS to RAN3 for necessity to define some mechanism to let eNB get the neighbouring cell MBSFN area id information such as by OAM configuration or by M2AP procedure from MCE.
If abovementioned proposals can be agreed ALU can provide corresponding text proposal of related specifications.
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