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1. Introduction
Rel-11 MBMS WI [1] recognises the requirement for providing service continuity for MBMS services. In idle mode UEs, enhancements to cell selection/reselection mechanism such that to enable the UE to receive the desired MBMS services is identified as an area for investigation. In this document we discuss the service continuity issue for the RRC_IDLE UE and possible areas for enhancement to guarantee service continuity.
2. Discussion
According to Rel-9/10 MBMS 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. The cells belongs to the same MBSFN area would have the same MBMS service provision status.
The service continuity for the RRC_IDLE UE mobility within a MBSFN area is supported based on UE implementation method. ie, if the UE reselects a cell with in the same MBSFN area, the UE keeps the MRB corresponding to the interested MBMS service, hence the service can be received without interruption while the UE is moving within a MBSFN area. This is similar to the enhancement introduced for service continuity within a MBSFN area for a connected mode UEs, where during the handover, buffers for MRBs are not flushed.

A possible deployment scenario where MBMS services are provisioned on multiple carriers and multiple MBSFN areas are shown in Figure 1. While the UE is at the edge of the MBSFN area (as shown in UE1 and UE2), and if the UE has reselected a cell out side the MBSFN area, the service continuity may be impacted as the services is not provided on the reselected cell. If the UE is kept in the current cell within the MBSFN area as long as possible, MBMS reception could be allowed. However to keep the UE in the current cell for a long period, a cell reselection procedure needs to be modified. Note that according to the current reselection procedure, the UE shall perform cell reselection to the cell which is ranked as the best cell in the selected frequency.  Considering that a mobile UE may not be stayed at the edge of the MBSFN area for a long time, any enhancement to provide service continuity at the edge of a MBSFN area should consider as corner case. 
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Figure 1: Illustration of service continuity issue for RRC_IDLE UE in Option1
Proposal 1: A modification to cell reselection procedure to support service continuity for a MBMS service outside of a MBSFN area boundary is not seen necessary. 
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 may have the different or the same cell reselection priority.

If the different frequency cell has the different priority then the priority is the first factor that would determine the cell reselection result. The MBMS reception status is not considered in the cell reselection procedure according to the current cell reselection procedure. For service continuity enhancement for idle mode UEs can be realised when considering the MBMS reception status in the cell reselection prioritisation. 
Absolute priorities of different frequencies may be provided to the UE in the system information or in dedicated RRC message. If the frequency priority based on MBMS reception status to be provided to the UE, the eNB should be aware of the MBMS reception status of the UE. This means the UE needs to inform the eNB of its MBMS reception interest. A UE’s MBMS reception interest is dynamic and it changes time to time. Hence mechanisms to provide the MBMS reception interest to the network by idle mode UEs would increase the load and result in unnecessary complexity. On the other hand the frequency prioritisation can be performed based on the UE MBMS reception capability. This means all UEs with MBMS capability will consider highest priority on the MBMS frequency regardless of whether the UE is currently interested in a MBMS service or not. Considering the cell load, it is not adequate to force all the MBMS capable idle UEs to camp onto the MBMS frequency without considering their MBMS reception status.
In case of CSG cells, the UE selects the detected CSG cells irrespective of the frequency priority of the cell, if the concerned CSG cell is the highest ranked cell on that frequency. Thus the frequency priority provided by the network is overridden by the CSG cell. A similar mechanism can be introduced for MBMS reception based on the UE MBMS service interest. If the UE has an interested service, a rule can be defined such that the UE will prioritise the corresponding MBMS frequency for cell reselection. However as there is already a cell reselection rule to override the provided priority for the case of CSG cell, the order of precedence in overriding the provided frequency priority in case of simultaneous MBMS reception and CSG detection should also be defined. One way to achieve this is to allow the UE to make the decision on whether to prioritise the CSG or MBMS depending on its reception requirement. Other way is to define a precedence order in the specification.

Proposal 2:If the UE has interested MBMS service provided on a neighbouring frequency, that frequency takes the highest priority in the cell reselection procedure. The UE shall perform the cell reselection to the highest ranked cell on that frequency.

Proposal 3:In case of simultaneous MBMS reception and CSG detection, the criteria for frequency prioritisation between the CSG cell frequency and MBMS frequency should be further discussed.

The above proposed cell reselection prioritisation to work, the UE should be provided with the list of MBMS services provided on neighbouring frequencies. If the UE finds its interested MBMS service(s) is provided on another frequency, the UE could prioritise the corresponding frequency in the cell reselection procedure. This procedure allows that the UE to prioritise the MBMS frequency only based on its current interested on receiving a MBMS service. In case all MBMS services are provided only on single frequency, the UE should be provided with frequency where the MBMS service is provided. Hence the details of information need to be provided to the UE for cell reselection purpose depends on whether the MBMS services are provided on multiple frequencies or not.
Proposal 4: In case of MBMS services are provided on multiple frequencies, the list of MBMS services provided on neighbouring frequencies should be provided to the UE. Otherwise, the frequency where the MBMS services are provided should be provided to the UE.
Another issue arises for eNB is how to get the information on what MBMS services are provided on neighboring frequencies. The detailed discussion of this issue could be left to RAN3 which would impact on the M2 interface.  

Proposal 5: RAN2 is requested to send a LS to RAN3 for necessity to define some mechanism to let eNB get the neighbouring cell MBMS service information.

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: A modification to cell reselection procedure to support service continuity for a MBMS service outside of a MBSFN area boundary is not seen necessary. 
Proposal 2:If the UE has interested MBMS service provided on a neighbouring frequency, that frequency takes the highest priority in the cell reselection procedure. The UE shall perform the cell reselection to the highest ranked cell on that frequency.

Proposal 3:In case of simultaneous MBMS reception and CSG detection, the criteria for frequency prioritisation between the CSG cell frequency and MBMS frequency should be further discussed.

Proposal 4:In case of MBMS services are provided on multiple frequencies, the list of MBMS services provided on neighbouring frequencies should be provided to the UE. Otherwise, the frequency where the MBMS services are provided should be provided to the UE.

Proposal 5: RAN2 is requested to send a LS to RAN3 for necessity to define some mechanism to let eNB get the neighbouring cell MBMS service information.
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