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1. Introduction
In RAN#51 the WI was agreed 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 for the UE(s) in both RRC_IDLE and RRC_CONNECTED modes [1].
The WI has already opened in RAN2 for several meetings and some agreement has already reached. In this document, we briefly introduce the RAN2 agreement firstly. Then the potential impacts on RAN3 are analysed.

2. Discussion
2.1 RAN2 Agreements

The WI progress was reported in RAN#53 as [2]:
General

MBMS can be provided on more than one frequency. MBMS frequencies may not apply for whole PLMN and many change from one geographic area to another. However, service continuity is only provided within a single MBSFN Area. 

The UE is provided with necessary information to inform it about which services are provided on neighbour cells of an MBMS frequency. In Rel-11, the case that the UE is not provided with this information is ignored.

Support of MBMS reception in a non-camping cell is left to UE implementation.

RRC_IDLE:

The UE which is interested to receive MBMS via MBSFN makes the frequency providing MBMS services the highest priority when it intends to receive the MBMS service and the service is already available or is about to start.

RRC_CONNECTED:

Some changes to RRC signalling procedures are introduced for the network to provide continuity of MBMS services during handover:

· The UE informs the network that he wants to receive MBMS. 

· It is up to the UE/ user to decide service priorities (MBMS or unicast)

· Service continuity enhancements will introduce mechanisms that enable the UE to indicate one MBMS frequency it  wants to receive 
The "network control option" is adopted as the basic architecture for the handling of (MBMS) i.e. network is informed about the UE's interest in MBMS by the UE, and then the network tries to ensure that the UE is able to receive MBMS (and unicast services). 

The E-UTRAN reuses the SupportedBandCombination IE to derive the UEs MBMS related reception capabilities, i.e. the E-UTRAN tries to ensure the UE is able to receive MBMS and unicast bearers by providing them on the frequencies indicated in SupportedBandCombniation signalled by the UE.

The service(s) that the UE is receiving or is interested to receive is indicated by the MBMS frequency which provides the service(s) in RRC message(s) sent by the UE.

· The UE provides MBMS interest information at the level of a frequency (rather than of an individual service). 

· Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS frequency reception

· The UE sends the concerned message whenever its interest changes w.r.t. the signalled information.

Proposal 1: RAN2’s agreements should be taken into account when initializing RAN3’s discussion.

2.2 RAN3 Impact Analysis
RRC_IDLE:

Some assistance information should be informed to UE for RRC_IDLE mode service continuity. There are two options under discussion in RAN2:
· Option A: The MBMS cell broadcasts the list of MBSFN service area IDs – linking MBMS service to MBMS Service Area by ESG.

The MBMS cell broadcasts in SIB13 the new IE of MBMS Service Area IDs to which the cell belongs. The UE needs to be provided via ESG with the linking between TMGI and MBMS Service ID. The UE then simply searches to find out whether the Service Area ID of the interested service is broadcast in the neighbour cells.

And according to TS26.346 Section 7.3.2.6 and Section 8.3.1.4, session start time is already defined and shall be always available in Service Announcement (ESG):

“A MBMS download session start and end times shall be defined according to the SDP time field “*t=*”

This option avoids broadcasting any MBMS related information on non-MBMS cells. It also avoids the need for the UE to monitor MCCH changes. Therefore it can be work for the UE which can not read MCCH of non-camping cell.
With this option, the UE only needs to search for the corresponding MBMS Service Area ID when it intends to receive the service and the interested service area about to start. Therefore, there is almost no impact on UE battery. No additional X2 signalling is necessary for this option.
· Option B: Broadcast a list of almost starting/ongoing sessions in other frequencies.
A new SIB is defined to broadcast the list of almost starting/ongoing MBMS sessions in other frequencies. The corresponding frequency information should also be broadcast, i.e. sessions per frequency. The UE checks whether the interested service is provided by neighbouring frequency by checking the session list per frequency broadcast in serving cell.
New X2 signalling needs to be defined to get the session/frequency information of neighbour MBMS cells upon each session start/stop. Since session start/stop is dynamic, it seems not appropriate to configure by OAM.

The main drawback of this option is the non-MBMS cells are impacted by this option. If all session/service/frequency information of neighbour frequencies is listed the overhead may be large, especially considering the list is multiplied when transferring from one MBMS cell to all its neighbour cells.
· Option C: The MBMS cells broadcast MBSFN Area IDs - linking MBMS service to MBMS Service Area by ESG.

An MBMS Service Area associated with an MBMS service may contain multiple MBSFN Areas. So, another alternative is to use the current MBSFN Area ID’s broadcast in SIB13 and provide UE via ESG with the linking between TMGI and the MBSFN Area ID’s. The UE then simply searches to find out whether any of the MBSFN Area ID’s of the interested service is broadcast in neighbour cells.

Instead of linking MBMS Service Area ID in ESG as in the option A, this option links an MBMS service to a list of MBSFN Area ID. This approach has no change to SIB13 and X2AP.
However, the problem of the Option C is BM-SC/ESG does not have the information linking TMGIs and MBSFN Area IDs. If we adopt this approach, the AS layer information needs to configured in BM-SC or the Application Server which is not possible in implementation.

Since the Option A has no additional signalling is introduced, no additional UE action is needed. Also there is no impact on UE battery consumption since the UE is not required to monitor E-UTRAN to obtain session timing information. And the solution has no impact on current ESG mechanism. Thus we prefer the Option A.
Proposal 2: The solution “the MBMS cell broadcasts the list of MBSFN Service Area IDs – linking MBMS service to MBMS Service Area by ESG to support RRC_IDLE mode MBMS service continuity” is preferred, which has no impact on RAN3.
RRC_CONNECTED Mode
The "network control option" is adopted as the basic architecture for the handling of (MBMS) i.e. network is informed about the UE's interest in MBMS by the UE, and then the network tries to ensure that the UE is able to receive MBMS (and unicast services) to support service continuity for RRC_CONNECTED mode.
· Network is informed about the UE’s interest information (frequency info supporting MBMS service) in MBMS and UE is able to receive MBMS by UE ;

· Then the eNB can initialize the Handover Preparation procedure for move the UE to the frequency providing MBMS service.

In this case, it seems no need any optimization for the Handover Preparation procedure in S1AP and X2AP, similar with service based handover which has already supported.

The main issue under discussion in RAN2 is congestion control on unicast traffic if the network moves the UE to an MBMS cell and the cell is no capacity for unicast service. The unicast traffic may be released if the UE decides to prioritize MBMS service over unicast. In this case, the eNB should initialize E-RAB Release Indication or UE Context Release Request procedure to MME. Thus a new cause value e.g. “MBMS priority” may be needed to indicate the reason for the E-RAB/UE Context release, e.g. for call dropping rate statistic.
Proposal 3: A new cause value may be needed for the release of E-RAB or UE context due to MBMS service is prioritized.
The information reported by UE may be needed to be transferred between eNBs for the subsequent handover, e.g. UE interest information and MBMS/Unicast priority, in order to save air interface signalling if the UE changes serving cell. However, it would be no impact on RAN3 specifications since we think the information would be included in the “RRC Container”.
Proposal 4: Some information reported by UE may be exchanged between eNBs included in RRC container.
3. Conclusion

We ask RAN3 to discuss above mentioned proposals about MBMS service continuity WI. Our proposals are listed below:
Proposal 1: RAN2’s agreements should be taken into account when initializing RAN3’s discussion.

Proposal 2: The solution “the MBMS cell broadcasts the list of MBSFN Service Area IDs – linking MBMS service to MBMS Service Area by ESG to support RRC_IDLE mode MBMS service continuity” is preferred, which has no impact on RAN3.
Proposal 3: A new cause value may be needed for the release of E-RAB or UE context due to MBMS service is prioritized.

Proposal 4: Some information reported by UE may be exchanged between eNBs included in RRC container.
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