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1      Introduction
In RAN #53 the MBMS enhancement work item for Release 11 was revised and the scope was limited to service continuity aspects only, see [1]. Regarding MBMS service continuity in deployments involving multiple carriers some agreements been reached before and during RAN2 #75b meetings, while few items have been left as FFS or not addressed.  Both agreements and some areas for FFS are captured in the latest CR [2].

More specifically it has been agreed that:

“In RRC_CONNECTED, the UE that is receiving or interested to receive MBMS via MBSFN informs the network about its MBMS interest via a RRC message and the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE’s capabilities.

· The UE indicates the service(s) that the UE is receiving or is interested to receive simultaneously by signalling the MBMS frequencies which provide the service(s). It is FFS whether or not there is a need to signal other information.

· The UE indicates its MBMS interest whenever its MBMS interest changes (e.g. it is no longer interested in the MBMS frequencies, or becomes interested in some other MBMS frequencies, details are FFS).

· ...
· The UE may decide to prioritise unicast or MBMS reception.”
During the email discussion RAN2-[75b#36] there was also new debates on the need for an MBMS user to indicate its MBMS priority and if such indications should be sent based on congestion of MBMS carriers.

Taking into account the current states agreement and views shared in the email discussion, this contribution provides recommendations on the following issues:

· How to limit transmissions of MBMSInterestIndication
· How to define and indicate MBMS priority over ongoing and future unicast services 
· How to apply such priorities that across different MBMS carriers if listed in MBMSInterestIndication 
2      Discussion
MBMS Services can be offered in a multicarrier deployment, where typically one or few carriers may bear the MBMS traffic.  In such deployments, it is quite likely that a UE be connected through a serving cell different from MBMS bearing cell. In this case, the UE needs to be informed of the availability of MBMS in alternative carriers and potentially be assisted to receive target MBMS content while maintaining service continuity. It is FFS how UE finds out which MBMS services are available in which frequency as RAN2 has also consulted SA4 [3] on feasibility of having necessary assistance information at application layer. In this contribution we assume the UE already knows which MBMS carriers offer UE’s target MBMS services by some means and the UE may be interested in multiple MBMS services potentially transmitted on different carriers.
As agreed in RAN2 #75b and captured in [2], a UE can inform eNB of its interest in receiving MBMS using a new RRC message, i.e. MBMSInterestIndication. There is also agreement that UE can indicate its MBMS interest, whenever such interest changes (e.g. user is no longer interested in the MBMS frequency, or becomes interested in some other MBMS frequency. This MBMSInterestIndication can help eNB to take proper action to enable/simplify concurrent access to both MBMS and unicast services for the UE.

How to limit transmissions of MBMSInterestIndication:  One area of clarification is how to limit signalling and when a UE should be allowed to send such indication. In principle, such UL signalling should be regulated and not allowed every time a user changes its interest in an MBMS service.  Some companies indicated the possibility of conditioning the transmission of MBMSInterestIndication to periods when the MBMS carrier is congested. However, such dependency if used as only condition may have issues to implement due to dynamic nature of congestion as it may result in many UEs sending the MBMSInterestIndication once MBMS carrier congestion is over creating excessive signalling.  An alternative or complementary condition for sending this message would be to take into consideration of any follow action needed by the eNB. In many cases the UE’s serving cell is, or may have already been moved to, the MBMS bearing carrier in which cases sending MBMSInterestIndication is not needed. Also if UE support CA and is capable receiving MBMS carrier without changing its PCell the UE does not need to inform eNB of its MBMS interest until eNB activates an SCell conflicting with UEs MBMS reception.  

More specifically, all the following conditions should be met before a UE can send an MBMSInterestIndication message:

· UE is interested in an upcoming MBMS Service not offered on any of its active serving Cells and
· UE does not have an extra receiver to tune to target MBMS bearing carrier without leaving one of its serving cells and 
· the target MBMS bearing carrier is not tagged as congested for unicast access by MBMS users

Proposal 1: UE may transmit MBMSInterestIndication only when reception of upcoming MBMS transmissions of interest conflicts with maintaining its connectivity for unicast services on its current serving cell(s).
MBMSInterestIndication may be sent by UE when user is no longer interested in any MBMS services, e.g. using a Null frequency if the current MBMS carrier is congested so that eNB can move UE to more optimized serving cells for unicast.  Of course, in cases where following the MBMSInterestIndication sent by UE the eNB cannot make changes to UE’s serving cells to include the target MBMS carrier as a serving cell, the UE can still receive MBMS services based on a best effort consistent with Release 10 behaviour. However, in this case service continuity may not be ensured due to eNB limitations and policies.  
In addition; if and how to release unicast service when there is conflict between access to MBMS and unicast services is another open area of consideration. 
How to define and indicate MBMS priority over unicast: To provide eNB with more specific information about user’s priority, multiple levels may be used to make best use of this functionality. This open issue was also apparent in the email discussion where questions were raised on how to address paging and other urgent signalling for UE or priority of new service initiated after MBMS priority indication.  For example, the following priority levels can be considered:

· MBMS Unconditional Priority, “i.e. Do not disturb” option: In this case all ongoing non-MBMS Services are to be released by the network and incoming signaling/paging would be deferred if they conflict with MBMS reception on the relevant carrier. 
· MBMS Conditional Priority:  In this case all ongoing non-MBMS services to be released if they conflict with MBMS reception on relevant carrier, but UE MBMS service continuity may be interrupted due to incoming paging messages and priority services.

· MBMS Low Priority: No change in unicast Services 
Once a unicast service is released as result of MBMS priority level, it will be up to the UE to reconnect and resume its unicast services. Also any service flow or signaling initiated by UE, given they are originated by the user, should be given priority over ongoing MBMS services and their preference set by UE if previously indicated.
Proposal 2: RAN2 to discuss benefits of signalling multiple levels of UE’s priority for MBMS vs. unicast services in the MBMSInterestIndication message.
Proposal 3: Any service flow or signaling initiated by UE would be given priority over MBMS preference set by UE if previously indicated unless shown differently in a new MBMSInterestIndication.
How to apply MBMS priorities across different MBMS carriers if listed in MBMSInterestIndication : Another area of debate is how MBMS priory over unicast services should be interpreted together with the list of priority list of MBMS frequencies.  There are multiple options to consider:
· Option 1: The Priority indication can be applied to all MBMS carriers or on a per carrier basis as users may have different priority levels for different content. The eNB’s expected behavior is to accommodate MBMS services first according to ordered list of MBMS carrier frequencies and then their respective MBMS/unicast priorities. 
· Option 2: For simplicity we can use one priory indication applicable to all MBMS carriers indicated in the MBMSInterestIndication. 
· Option 3: For simplicity use a single priority indication for MBMS over unicast and apply that only to the first frequency listed in MBMSInterestIndication by the UE. For other frequencies listed in the MBMSInterestIndication unicast priority over MBMS can be assumed.  
Among these options, option 2 and 3 are simpler and in most conditions sufficient. Also between two, option 3 may be less restrictive and easier to accommodate by the network in typical scenario that if even when prioritized only one of multiple MBMS services concurrently used by UE may be of high priority. 

Proposal 4: RAN2 to consider a single priority indication for MBMS over unicast to be applied only to the first frequency listed in MBMSInterestIndication by the UE. For other frequencies, if listed in the MBMSInterestIndication, unicast priority over MBMS can be assumed.  
3      Conclusion

Based on current agreements up to RAN2 #75b, the offline email discussions and observations made in this contribution the following proposals are made. 

Proposal 1: UE may transmit MBMSInterestIndication only when reception of upcoming MBMS transmissions of interest conflicts with maintaining its connectivity for unicast services on its current serving cell(s).
Proposal 2: RAN2 to discuss benefits of signalling multiple levels of UE’s priority for MBMS vs. Unicast services in the MBMSInterestIndication message.
Proposal 3: Any service flow or signaling initiated by UE would be given priority over MBMS preference set by UE if previously indicated unless shown differently in a new MBMSInterestIndication..
Proposal 4: RAN2 to consider a single priority indication for MBMS over unicast to be applied only to the first frequency listed in MBMSInterestIndication by the UE. For other frequencies, if listed in the MBMSInterestIndication, unicast priority over MBMS can be assumed.  
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