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1 Introduction

At last RAN2 meetings it was agreed to introduce a new RRC message to support MBMS service continuity, the MBMSInterestIndication message, by which the UE indicates its interest in MBSM frequency reception. The following details have been agreed regarding this message:

· UE in RRC_CONNECTED is allowed to send the MBMSInterestIndication message any time, even before AS security activation

· UE is allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message. However, it shall not indicate interest beyond its capabilities.
· UE may indicate with a single bit its willingness to prioritize MBMS over unicast in the MBMSInterestIndication message. This priority indication applies to all unicast bearers.
· UE may send an MBMSInterestIndication even if the current configured serving cell(s) does not prevent it from receiving MBMS services it is interested in (proactive indication)
Even with the above agreements, there still exist some remaining details regarding the new introduced message that requires attention:

· What are the scenarios UE may (or may not) send the MBMSInterestIndication message?
· Is it beneficial to include additional information in the MBMSInterestIndication message?

In this paper, we illustrate our view regarding the above remaining open issues related to the MBMSInterestIndication message.
2 Discussion
In this section we list our preference with respect to the remaining issues on MBMSInterestIndication message.
2.1
Where UE sends the MBMSInterestIndication message
The benefit of MBMSInterestIndication message is to allow serving cell to perform handover by taking into account UE’s MBMS interest such that MBMS service continuity can be maintained during UE’s mobility. The message can only be useful if serving cell can utilize and/or propagate it.  
At past RAN2 meetings we also agreed to have both MBMS and non-MBSM cells to broadcast the list of MBMS Service Area Indexes (SAIs) for itself and neighbor frequencies. Such information is distributed via a new system information block (SIB) and its acquisition follows similar to SIB13 procedure. 
The following scenarios can be envisioned to happen in real deployment.

It is possible that the serving cell does not support the new SIB (e.g., pre release-11 eNBs or eNBs do not support service continuity) and in such case even if the release-11 UE sends the MBMSInterestIndication message, the serving cell is not able to parse it or propagate it, resulting into a possible waste of system resources. On the other hand, if the serving cell broadcasts the new SIB, it implies that the serving cell can support service continuity and hence the MBMSInterestIndication message is likely to be useful.
It may also happen that the serving cell does support service continuity, however, it does not broadcast the new SIB or it may broadcast the new SIB with the empty SAI list as neither the serving cell nor any of its inter frequency neighbor transmits MBSFN signals. In this case, UE could send the MBMSInterestIndication message and serving cell can pass it along till the target cell can make use of it. However, we believe it is preferable for UE to send the MBMSInterestIndication when it is served by a cell which sends SAI or non empty SAI list to minimize the overhead in the handover preparation where the source eNB transfers “MBMS UE context” to the target cell.
It may also happen that the network is a single frequency deployment, i.e., the serving cell does not have any inter-frequency neighbor. In this case, if UE sends MBMSInterestIndication, the serving cell can try not to handover UE to a neighbor cell which does not support MBMS. Even though the current RAN2 work scope does not deal with the scenario of UE moving out of MBMS area, we think that sending such message is still useful while not incurring significant additional overhead. 

In case if UE can listen to MBMS service on its non-serving cell, we believe that it is still beneficial for UE to send the MBMSInterestIndication message as the eNB can configure the serving cells in such a way that it does not conflict with UE’s MBMS reception.
To summarize, our view on where UE should send the MBMSInterestIndication is listed in Proposal 1:

Proposal 1: UE shall only send MBMSInterestIndication message to serving cells that broadcast a non-empty SAI list in the new SIB for MBMS service continuity.

2.2
When UE sends the MBMSInterestIndication message

Once we decide on the cells where UE sends MBMSInterestIndication message, the next question is when UE sends such message? Our preference is that every time when there is a status change on MBMS interest, UE should send an updated message which includes the change on MBMS frequency and/or the priority between unicast and MBMS. The first time when UE connects/reconnects to a cell broadcasting the new SIB with non-empty SAI list, UE also sends the MBMSInterestIndication if it is interested in MBMS service. 
Of course, the message update is envisioned to be long enough to cover the jittering on the change of UE’s interest.  
To summarize, our view on when UE should send the MBMSInterestIndication is listed in Proposal 2:
Proposal 2: UE shall send MBMSInterestIndication message any time there is a change in its preference. In addition, the first time UE connects or reconnects to a cell broadcasting the new SIB with non-empty SAI list, UE shall also send MBMSInterestIndication message if it is interested in MBMS service.
2.3
Benefit of introducing additional information in MBMSInterestIndication message

The current content agreed for the MBMSInterestIndication message are sufficient in most of the scenarios for the purpose of UE’s service continuity as agreed in the current RAN2 scope. 

However, for a UE which is configured to perform inter-frequency measurements, it needs to tune to other frequency/frequencies. Measurement gap is typically used to avoid interruption on unicast service in current frequency. According to [1], measurement gap repetition period can be defined as either 40ms or 80ms with the measurement gap length being 6 ms. During the measurement gaps the UE:
· shall not transmit any data 

·  is not expected to tune its receiver on the E-UTRAN serving carrier frequency.

Furthermore,

· For E-UTRAN FDD, the UE shall not transmit in the subframe occurring immediately after the measurement gap.

· For E-UTRAN TDD, the UE shall not transmit in the uplink subframe occurring immediately after the measurement gap if the subframe occurring immediately before the measurement gap is a downlink subframe. 
For a MBMS interest UE, if it has to go to another frequency to perform measurements, it may have to stop current MBMS reception every 6 ms out of either 40 ms or 80 ms depending on the configured measurement gap repetition period, thereby causing possible service interruption. In fact, in case the MTCH scheduling pattern collides with the measurement gap, UE is not able to receive MBMS service at all.

In this case, if the eNB has knowledge of which service(s) the UE is interested in, it can schedule the inter-frequency measurement gaps in such a way that they do not conflict with the MBMS service scheduled in MSI, i.e., the measurement gaps does not collide with those MBSFN subframes used to transmit MTCH(s) UE is interested to receive. Therefore, it is beneficial for UE to indicate the detailed TMGI information in the MBMSInterestIndication message in the scenario above.

Of course, sending detailed TMGI information may potentially introduce significant overhead as UE may change its interest on a particular service rather frequently and every time when such change happens, an update message needs to be sent to eNB. This is precisely the reason why RAN2 agreed to have only frequency information in the MBMSInterestIndication instead of the detailed TMGI. To minimize the overall system overhead while still maintaining service continuity, we think it is acceptable to allow the addition of detailed TMGI information for MBMS interested UE that are configured to perform inter-frequency measurements. 
To summarize, our view on introducing additional information in MBMSInterestIndication message is listed in Proposal 3 as an optimization:
Proposal 3: For those MBMS interest UEs configured to perform inter frequency measurements, detailed TMGI information may be included in the MBMSInterestIndication message.
3 Conclusion

In this contribution we have addressed the open issues remaining for the MBMSInterestIndication message by considering different scenarios encountered in the real deployment.  Our proposals are summarized below:
Proposal 1: UE shall only send MBMSInterestIndication message to serving cells that broadcast a non-empty SAI list in the new SIB for MBMS service continuity.

Proposal 2: UE shall send MBMSInterestIndication message any time there is a change in its preference. In addition, the first time UE connects or reconnects to a cell broadcasting the new SIB with non-empty SAI list, UE shall also send MBMSInterestIndication message if it is interested in MBMS service.

Proposal 3: For those MBMS interest UEs configured to perform inter frequency measurements, detailed TMGI information may be included in the MBMSInterestIndication message.
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