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1 Introduction
In R2#75, the UE capability for MBMS was discussed. The agreement is to reuse the existing SupportedBandCombination IE to derive MBMS related reception capabilities, i.e. if the network wants to ensure the UE is able to receive MBMS and unicast bearers, it has to ensure that all unicast frequencies and the MBMS frequency are indicated as on supported combination in the SupportedBandCombination signaling.
In R2 #76bis, it has been agreed that the UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.
This paper further discussed the requirements of Rel-11 UE and how can eNB interprets MBMS UE capability with Rel-10 UE capability and the new MBMSInterestIndication message.
2 Discussion
2.1 General MBMS capability
For MBMS reception, there is no explicit indication in UE capability. The previous consensus in Rel-10 is a MBMS UE should at least be able to receive MBMS on PCell as the minimum requirement and reception on any other carrier is UE implementation. These consensus should also be the baseline requirement for Rel-11 MBMS UE. However, with only such minimum requirement, eNB has limited information of the true capability of a UE when the UE is receiving MBMS.
For Rel-10 UE, UE indicates its carrier aggregation capability in the SupportedBandCombination. The band combination could be intra-band or inter-band. For all cases, there is no restriction on PCell selection. In other words, any carrier in a band combination can be assigned as PCell. Furthermore, we do not see difficulties from implementation point of view. Therefore, a reasonable generalization of the MBMS requirement for CA capable UE is that a MBMS UE should be able to receive MBMS on any carrier signalled in SupportedBandCombination. 

Proposal 1:
A MBMS UE in Rel-10/11, if signaled SupportedBandCombination, shall be able to receive MBMS on one carrier of the band combination signaled in SupportedBandCombination.
2.2 CA-capable MBMS UE in connected mode 

For CA-capable UE, a UE could receive MBMS service on one or more of its serving cells, if MBMS is provided on that cell. It is also possible that the UE is receiving MBMS on a cell other than the serving cells. 
If the eNB is not aware of MBMS reception status, it is possible that the eNB makes bad RRM decision, e.g. SCell addition/removal, and causes interruption of MBMS reception. For example,
A) A UE has one PCell and is receiving MBMS on a non serving cell. eNB then reconfigures the UE to add a SCell on another non-MBMS frequency, which makes the UE cannot continue its MBMS reception.

B) A UE has one PCell and multiple SCells, which already at its full CA capability, and is receiving MBMS on one SCell. eNB then would like to add another SCell to the UE at the cost of de-configure the the MBMS SCell, which makes UE cannot continue its MBMS reception.

For above scenarios, user may experience service interruption. These problems could be avoided if eNB has MBMS reception information of the UE. Therefore, it is beneficial for the UE to provide its MBMS reception status to eNB, which helps the eNB to better support service continuity.
It has been agreed that a UE would indicate its MBMS interest in a new message, i.e. MBMSInterestIndication. It is proposed that such message also include MBMS reception status. The MBMS reception status is useful for decision on SCell addition addition/removal and handover preparation.
Based on our understanding, for a the used receive chain, there is no real difference between MBMS “interest” and MBMS “reception” of a UE, i.e. if a UE is interested in the MBMS service and is capable of the receiving the service based on current CA configuration, it should indicate it in the MBMSInterestIndication. For example, if a CA capable UE is able to receive on F1 and F2 and receiving on only F1 right now, if it includes both F1 and F2 in MBMSInterestIndication, it means eNB can assume the UE is also receiving MBMS on F2 too.
Proposal 2:
MBMSInterestIndication shall reflect the MBMS reception status of the usused receiver chain of a UE.
From UE’s point of view, receiving unicast on two serving cells due to CA requires more than receiving unicast on one cell and MBMS only on another cell, or receiving MBMS only on two cells. Reasons are MBMS only reception does not need HARQ or MIMO, and uses smaller TB. Although receiving MBMS does not consumption full power of a receiver chain, it still occupies one chain, which also means one less chain for CA if service continuity is a concern. So for MBMS service continuity purpose, it is proposed that the eNB can interpret the UE capability with both SupportedBandCombination and MBMS reception information, i.e. MBMSInterestIndication. For example, if a UE is CA capable of three cells, if it reports MBMS reception on a non-serving frequency, eNB shall interpret that the UE only has one more unused receive chain. Of course, it is still possible to configure the UE with two SCells with one cell on the MBMS frequency.
Proposal 3:
For a MBMS UE, if service continuity is a concern, eNB further takes the additional UE capability information reflected by MBMSInterestIndication into consideration.
Finally, since a UE only has one capability, the capability implied by the MBMSInterestIndication should also align with the capability signalled by SupportedBandCombination. For example, if SupportedBandCombination indicates that the maximum capability for CA is 2 freqeunciues, UE cannot indicates 3 frequencues in the MBMSInterestIndication. In other words, the MBMSInterestIndication can only include frequencies which UE is capable to receive in parallel.
Proposal 4:
The UE capability implied by MBMSInterestIndication should align with SupportedBandCombination, i.e. the MBMSInterestIndication can only include frequencies which UE is capable to receive in parallel. 
Proposal 5:
To align with the CA capability, the MBMSInterestIndication shall allow the UE to report at most 5 MBMS frequencies.
3 Conclusion
Following proposals regarding MBMS capability were made, it is proposed to discuss these proposals and make decision.
Proposal 1:
A MBMS UE in Rel-10/11, if signaled SupportedBandCombination, shall be able to receive MBMS on one carrier of the band combination signaled in SupportedBandCombination.
Proposal 2:
MBMSInterestIndication shall reflect the MBMS reception status of a UE.
Proposal 3:
For a MBMS UE, if service continuity is a concern, eNB further takes the additional UE capability information reflected by MBMSInterestIndication into consideration.

Proposal 4:
The UE capability implied by MBMSInterestIndication should align with SupportedBandCombination, i.e. the MBMSInterestIndication can only include frequencies which UE is capable to receive in parallel. 

Proposal 5:
To align with the CA capability, the MBMSInterestIndication shall allow the UE to report at most 5 MBMS frequencies.

If these proposals are agreed, we do not see a need to have explicit signaling for modified UE capability due to the MBMS reception. However, we see a need to update 36.302 and 36.306 to capture the understanding.
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