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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 to enable the UE to receive the desired MBMS services is identified as an area for investigation. It was agreed in RAN2#74 meeting that to receive an MBMS service, the IDLE mode UE will autonomously make the frequency the highest reselection priority and still normal priority based reselection rules apply. It is still FFS when exactly the UE can make the corresponding frequency the highest priority and how the UE finds out a session is going to be provided on the MBMS component carrier. 
In this document we discuss above FFS points on service continuity issue for the RRC_IDLE UE.
2. Discussion
It was agreed in RAN2#74 meeting that the UE which is receiving MBMS via MBSFN autonomously makes the frequency providing the MBMS service the highest priority for cell reselection. It was discussed during the email discussion [74#34] whether the above principle should apply also for the UEs who are interested in receiving a MBMS service via MBSFN.  
As a possible enhancement at least the UE should be moved to the correct frequency was agreed to considered under WI in RAN2#74 meeting. In order to move idle mode UEs to the correct MBMS frequency, the corresponding frequency should take the high priority in cell reselection while the UE is interested in receiving a MBMS service.  This means the UEs who are interested in receiving a service which is not yet delivered should also be able to prioritise MBMS frequency in cell reselection. However, moving all MBMS interested UEs to a particular carrier may result in high idle mode load on the carrier. Therefore it is seen useful to move the UEs to the corresponding MBMS carrier at the time or close to start of the service via MBSFN.  
Proposal 1: Mechanisms should be provided such that MBMS frequency can be prioritised for cell reselection by a UE who are interested but not yet delivered MBMS service. 

If all MBMS interested UEs regardless of time when the service is delivered has prioritised MBMS frequency(ies) for cell reselection, it would impact on rel-8/9 frequency prioritisation for load balancing. There for in our view, the MBMS interested UEs should be moved to the corresponding MBMS frequency at the time or close to the delivery of interested MBMS service. While the service is not delivered or the UE is not interested in receiving the service, Rel-8/9 cell reselection principles should be applied. 

Proposal 2: MBMS frequencies should be prioritised for cell reselection by the MBMS interested UE close to start of the service which is delivered via MBSFN.  

It has been proposed during the email discussion to provide MBMS frequency and the start time of the service  over ESG. As the start time is known to the UE, the frequency prioritisation for cell reselection should be taken by the UE close to the start time of the interested service. If MBMS is provided on single frequency, the UE could move to the MBMS frequency at the time of start of the service. If the service is available on MBSFN, that will be on the MBMS frequency. 
However, if multiple frequencies are used for MBMS there are a number of issues with ESG based solution. Frequency information of MBMS services should be provided per MBMS service in a given area. Additionally the same service may be provided on different frequencies on different areas. Hence the ESG should be formatted considering the location or the service area should be differentiated at TMGI allocation. If the same service is provided on two different frequencies, two TMGIs can be allocated to the service to differentiate the areas. 

More over, MCE may decide to re-allocate a services on a different frequency based on admission control and ARP. Therefore, in a multiple frequency scenario, it is difficult to provide the up to date information of per service frequency information on ESG.
ESG is generally used to inform UEs of available services. The service advertised on ESG may be provided via unicast streaming or via MBSFN. User service announcement is generated by user service discovery/announcement entity in BM-SC. Service announcement formatted using metadata fragment objects which details high/application layer information such as MBMS service session information, delivery method and details of service protection. However, service announcement is agnostic of radio specific issues such as frequency/radio resources used the service transmission over the radio. Whether MBSFN is used for the delivery of a particular service is decided by MCE. MCE performs the admission control and allocation of the radio resources. If the radio resources are not sufficient, MCE may pre-empt radio resources from other radio bearers of ongoing MBMS services according to ARP. More over, MCE may decide not to deliver a particular service via MBSFN based on counting results. The decision for delivering a service via MBSFN is dynamic and not known by the higher layer. Therefore, MBSFN delivery information of a service is not possible to be provided on ESG.
RRC signalling based solution can convey the information of MBMS service which is provided over MBSFN to the UE, thus the UE prioritises the corresponding MBMS frequency for cell reselection when the service about to start and also provided via MBSFN. The corresponding frequency for the MBMS service when multiple MBMS frequencies are deployed can also be signalled to the UE. Furthermore, ESG based solution involves higher layer protocol and RAN protocol in the procedure. Compare to ESG based solution, a RAN based solution is easier to test with RAN5 test criterion.
Thus, while ESG based solutions can provide acceptable solution for single MBMS frequency layer or in static MBMS deployment scenarios, it is not flexible for solutions where MCE takes decision on frequency layer and based on counting.
Proposal 3: It is proposed to use RRC signalling based solution to convey the information of MBMS services which are provided over MBSFN. The UE prioritises the corresponding MBMS frequency for cell reselection when the service is about to start is provided via MBSFN.

The following end to end solution describes the UEs’ basic procedure when and how to decide promoting the cell reselection priority for its MBMS service reception continuity. This end to end solution includes 3 steps as following.
Step 1: eNB procedure to obtain its neighbouring cell MBMS service information
The eNBs should obtain inter-frequency neighbour cells MBMS service information. The inter-frequency neighbour cell MBMS information provides MBMS services which are/will be provided via MBSFN and the corresponding frequency. Neighbouring cell MBMS information should be obtained by all eNBs in the area regardless of whether the eNB involved in MBMS transmission or not.  The detail of how the eNB obtains inter-frequency neighbour cell MBMS service information should be investigated in RAN3. 

Step 2: eNB broadcast neighbouring cell MBMS service information to the UE on the air interface

After obtaining neighbouring cell MBMS service information, the eNB generates the corresponding air interface signalling to inform UEs about neighbouring cell MBMS service information. The information is broadcast in the cell. The detail of signalling procedure is FFS.
With this step the IDLE mode UE can obtain the information of what service is provided in its neighbouring cell. Then it can be used by the UE to decide which cell would be promoted cell reselection priority according to its interesting/receiving service status and the UE algorithm.
Step 3: UE procedure to decide and promote the appropriate neighbouring cell’s reselection priority for service continuity
After making the decision the UE can promote the selected neighbouring cell with the highest cell reselection priority.  Assuming that MCE makes the decision to deliver a service close to the start time and neighbouring cell MBMS information can be obtained by eNB and broadcast in the cell in sufficient time for the UE to perform the cell reselection to the corresponding frequency priori to the start of the service, upon the reception of neighbouring cell MBMS information, the UE should immediately perform the cell reselection to the corresponding frequency for its interested MBMS service. Stopping of a MBMS service is indicated to the UE in MCH scheduling information MAC CE. If the UE interested service is stopped, the UE should perform the cell reselection procedure according to the currently active interested MBMS service. If no interested service is indicated by the higher layer, Rel-8/9 cell reselection principles are applied. If the frequency layer where the service is provided is changed by MCE, the UE should also be informed of the change. According to the modified frequency cell reselection frequency prioritisation for MBMS should be performed.
The timing for providing neighbouring cell MBMS information depends on RAN3 agreements on procedure and message for providing the neighbouring cell MBMS information to the eNB.  
If the service start time is not implicit to the neighbouring cell MBMS information, the start time should be provided to the UE during the service announcement. The UE should perform frequency prioritisation for cell reselection close to the start time of the interested MBMS service.

Proposal 4: RAN2 is requested to send a LS to RAN3 on requirement for eNB to obtain neighbouring cell MBMS information in time for signalling the information to the UE over radio.

3. Conclusion

We ask RAN2 to discuss above mentioned issues about mechanism of IDLE UE cell reselection prioritization for MBMS service continuity. The following proposals are made.
Proposal 1: Mechanisms should be provided such that MBMS frequency can be prioritised for cell reselection by a UE who are interested but not yet delivered MBMS service. 

Proposal 2: MBMS frequencies should be prioritised for cell reselection by the MBMS interested UE close to start of the service which is delivered via MBSFN.  

Proposal 3: RRC signalling based solution to convey the information of MBMS services which are provided over MBSFN is proposed. The UE prioritises the corresponding MBMS frequency for cell reselection when the service is about to start and also provided via MBSFN.

Proposal 4: RAN2 is requested to send a LS to RAN3 on requirement for eNB to obtain neighbouring cell MBMS information in time for signalling the information to the UE over radio.
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