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Discussion and decision
1 Introduction

In the RAN #51 meeting, a WID (RP-110452) regarding MBMS service continuity and location information for LTE has been approved. The objective of this WID is, for the sake of MBMS service continuity, to 
Specify mechanisms to enable the network to provide continuity of the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;

· Specify cell selection/reselection mechanisms to order to enable the UE to receive the desired MBMS service(s) in RRC Idle mode

· Specify the  signalling mechanisms to enable  the network to provide continuity of  the desired MBMS service(s) reception in RRC Connected mode

This contribution considers the service continuity for MBMS UEs in RRC_CONNECTED mode.
2 Discussion

MBMS service continuity was discussed in last RAN2 #74 meeting and further afterwards, leading to initial stage-2 agreements captured in R2-113697 [1]. Most of the agreements so far are more relevant to RRC_IDLE mode service continuity, while little agreement has been reached for RRC_CONNECTED mode.
Since handover mechanisms in LTE are controlled by eNB, UE cannot really autonomously make the selection of the target cell dependent on its eMBMS interest. The reasonable solution is therefore for UE to report its eMBMS interest such that source cell can consider additional information for handover decisions whenever appropriate. 
Proposal 1: The UE shall report its eMBMS interest to the E-UTRAN, so that the source cell can consider this additional information for handover decisions.
2.1 How the UE reports its eMBMS interest

Several options could be considered to enable the UE to report its eMBMS interest to E-UTRAN, analyzed here below.
Option 1: 
UE-initiated explicit eMBMS status report upon status change

In this option, the UE explicitly signals to the eNB a change of status of eMBMS service, e.g. whenever it starts/stops listening an eMBMS service. This status change could be due to for example to program start/end, to program resumed/suspended by MCE or to the UE not being able to support simultaneous unicast and eMBMS services in either single or multiple carriers. 
Among the benefits of this approach:
· Having UE initiated message allows UE to report its MBMS status during a call, regardless and independently of handover events, therefore ensuring up-to-date information at E-UTRAN 
· In this explicit message, the detailed TMGIs of the service of UE’s interested can be included which allows source eNB to choose the target eNB with the corresponding support.

· Source eNB can pass UE’s eMBMS report to target eNB to reduce the overhead associated with reporting. Alternatively, UE sends such report whenever there is a change on serving cell in addition to when there is a status change.

Option 2: 
Embed eMBMS interest in measurement report

In this approach, the current measurement report message defined to transfer the measurement results from UE to eNB can be piggybacked with the eMBMS status report. Likewise, detailed TMGI information can be embedded. Compared to the previous option 1 some differences are worth to note:
· The measurement report procedure is initiated and controlled by eNB via RRC messages and instructs the UE to respond with measurement results when the reporting criteria are fulfilled, as related to the particular purpose and not to eMBMS service status.
· If the UE is only allowed to report its status for handover, UE cannot signal to the eNB changes of its eMBMS status after handover or before handover. 

· For example, UE is handed over from cell A to B without reporting any eMBMS interest as the UE is not interested in listening to eMBMS services at the time the handover occurs. Upon handover, a new service of interest for the UE starts on eMBMS. This can only be signaled to the network upon the next handover and there is no chance for eNB to help service continuity with a handover in case current cell would not support eMBMS.

· Alternatively, using periodic reporting to keep the eMBMS status information in E-UTRAN up-to-date seems a very costly approach in terms of signaling loading and therefore not attractive

Option 3: 
Re-use current counting mechanism

Counting procedure defined in Rel-10 is used by the E-UTRAN to count the number of RRC_CONNECTED mode UEs which are receiving or interested to receive via MBMS bearer the particular MBMS services. Upon receiving counting request, MBMS UEs respond by reporting the services of its interest in the counting response message [3]. 

The counting procedure is triggered at MBSFN Area level by MCE, which also eventually receive counting results per MBMS service(s) within MBSFN area(s). Therefore:
· By re-using current counting mechanism, UE only gets to report its MBMS status whenever there is a counting request, which may be fairly infrequently event, depending on network configuration

· To alleviate the impact to a certain extent that counting request may not be frequent enough, the source cell can pass UE’s MBMS interest to the target cell during the handover procedure
· UE cannot report its MBMS status change until the next counting request is sent by eNB. In between of two consecutive counting requests, the E_UTRAN may not have up-to-date information about the UE interest in eMBMS and therefore may not be able to provide the support for service continuity, as explained in Option 2. 
By comparing the different options listed above, option 1 seems to provide the most convenient mechanism for signaling the eMBMS interest to E-UTRAN, as ensuring up-to-date information with minimal signaling impact.   
Proposal 2: The UE shall report its actual eMBMS interest to the E-UTRAN via UE-initiated explicit eMBMS status report delivered upon status change of any eMBMS service of its interest.

2.2 Additional considerations
It is worth to note that all the above options assume that each eNB knows about its neighbor cell’s eMBMS support. Such knowledge can be made available either via OAM configuration (e.g. an eNB is informed by OAM about the eMBMS support of its neighbours), or better via signaling at X2 interface or M2 interface. The second approach could be more attractive as easing the configuration information as well as being able to account for the actual neighbour relations between the cells, as identified during operations.  
Proposal 3: In case proposal 1 is agreed, RAN3 and SA5 should be involved to provide the appropriate support about neighbor information configuration and/or signaling regarding eMBMS support.
3 Conclusion & recommendation
In this contribution, we discuss several potential solutions for service continuity for RRC_CONNECTED mode. Based on the analysis above we recommend RAN2 the following proposals:

Proposal 1: The UE shall report its eMBMS interest to the E-UTRAN, so that the source cell can consider this additional information for handover decisions.

Proposal 2: The UE shall report its actual eMBMS interest to the E-UTRAN via UE-initiated explicit eMBMS status report delivered upon status change of any eMBMS service of its interest.

Proposal 3: In case proposal 1 is agreed, RAN3 and SA5 should be involved to provide the appropriate support about neighbor information configuration and/or signaling regarding eMBMS support.
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