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1. Introduction
In RAN2#75, we made the following agreements to derive MBMS UE capabilities [1]:
	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 signalling.

FFS whether we need additional UE signalling to indicate it supports MBMS reception in only Pcell, or in all frequencies of a bandcombination.


And in RAN2#77bis, we also agreed to consider MBMS UE capability as a condition while reporting MBMSInterestIndication message. And the agreements are quoted below [2]:
	- The UE may send an MBMSInterestIndication even if the current configured serving cell(s) does not prevent it from receiving the MBMS services it is interested in (proactive indication)

- The UE shall not indicate interest in the MBMSInterestIndication beyond its capabilities. 


To ensure MBMS service continuity, MBMS UE capability should be clearly defined, and MBMSInterestIndication message should also be reported accordingly. In this contribution, we discuss the remaining issues on MBMS UE capability and MBMSInteretIndication report corresponding to UE capability. 
2. Discussion
2.1. MBMS UE Capability and Capability Indication
The minimum requirement for a Rel-10 or former UE is to receive MBMS on the PCell. The MBMS reception on cells other than the PCell is up to UE implementation. In Rel-11, the eMBMS WI was agreed to specify mechanisms to enable the network to provide continuity of the service(s) provided by MBSFN. In order to ensure the service continuity for a RRC-CONNECTED UE, the network needs to configure the UE with the suitable serving cell(s) where the UE can simultaneously receive MBMS and unicast, by considering UE’s capabilities [3]. 
Therefore，there are two optional approaches for R11 UE requirement of MBMS reception:

Option A1) Rel-11 MBMS UEs are only required to receive MBSM in PCell, and MBMS reception in other cells is left to UE implementation.
Option A2) Rel-11 MBMS UEs are required to receive MBMS on all frequencies of a BandCombination indicated in the SupportedBandCombination. 

With regard to Alt1, if UE is only able to receive MBMS on the PCell, in order to ensure MBMS service continuity: Firstly, a UE which is interested in receiving a MBMS service may need to be handed over to the MBMS cell while the UE’s PCell is not an interested MBMS cell. This kind of handover causes extra signaling cost and network resources. Secondly, if a large number of UEs need the interested MBMS cell to be configured as their PCell, MBMS frequency congestion may easily occur. Then simultaneous MBMS and unicast reception may not be supported by the MBMS cell. Thirdly, according to the agreements achieved so far, eNB does not know whether the UE reporting interested MBMS frequency is only able to receive MBMS in PCell, and UE may report MBMSInterestIndication while its current serving cell configuration does not prevent it from receiving interested MBMS services [2]. As such, to ensure UE is receiving MBMS on PCell, eNB may handover the UE to the interested MBMS cell as PCell even though the UE is able to receive MBMS on SCell(s). In order to avoid such unnecessary handover, UE needs to send an additional indication to inform eNB if it only supports MBMS reception in PCell. And more researches are still needed for the detailed design of the indication.
According to the requirements in Alt2, Rel-11 UEs should be able to receive MBMS on its SCell(s). Then the handover signaling can be reduced. And the congestion problem in the MBMS cell can also be alleviated, since receiving MBMS from SCells consumes less network resources of the MBMS frequency. Additionally, if Alt2 is agreed, then there is no need for additional capability indication, as eNB knows that UEs reporting MBMS interests are able to receive MBMS also on SCell(s). And eNB can maintain MBMS service continuity for RRC_CONNECTED UE without the additional capability indication. Although supporting MBMS reception on any frequency of a BindCombination may increase the complexity of UE, the extra cost of UE is considered to be acceptable, compared with the benefits introduced. Thus, we prefer Option A2).
Proposal 1: Rel-11 MBMS UEs are required to receive MBMS on any frequencies of a BandCombination indicated in the SupportedBandCombination. And no additional capability indication is needed.
2.2. MBMS UE Capability Related Report
According to the current consensus, Rel-11 UE can report more than one interested MBMS frequencies if it has the capability of simultaneously receiving them. However UE’s interested MBMS frequencies could cross several SupportedBandCominations, and the simultaneous reception also depends on UE processing capability (such as processor or memory). Therefore, the followings are optional approaches for UE to report its interested MBMS frequencies:

Option B1) While the interested MBMS frequencies cross multiple SupportedBandCombinations, Rel-11 UE reports a list of interested MBMS frequencies, such as {f1, f2, f3, f4}. The frequencies reported could belong to more than one BandCombination indicated in the SupportedBandCombinations. 
Option B2) While the interested MBMS frequencies cross multiple SupportedBandCombinations, Rel-11 UE reports a list of interested MBMS frequencies, such as {[f1, f2]}. The frequencies reported only belong to one BandCombination indicated in the SupportedBandCombinations, and the MBMS receptions on the frequencies reported should not be beyond UE capability. 

Option B3) While the interested MBMS frequencies cross multiple SupportedBandCombinations, Rel-11 UE reports a list of interested MBMS frequencies, such as {[f1, f2], [f3, f4]}. The frequencies of each entry of the list belong to one BandCombination indicated in the SupportedBandCombinations, and the MBMS receptions on the frequencies of each entry should not be beyond the simultaneous reception capability of UE.

In terms of Option B1), eNB does not know exactly which SupportedBandCombination should be configured as current eNB does not consider the simultaneous reception capability of MBMS and/or unicast. If eNB configures UE according to the UE interested MBMS frequencies reported, the configuration may exceed the actual simultaneous reception capability of UE. In terms of Option B1), as UE does not know which SupportedBandCombinations are configurable according to current network deployment and traffic status, the selection of a SupportedBandCombination by UE may not be acceptable to eNB. Option B3) informs eNB of which SupportedBandCombinations are supported by UE without exceeding the simultaneous reception capability of UE, and let eNB decide the available configuration according to network status. Thus our preference is Option B3).
Proposal 2: While the interested MBMS frequencies cross multiple SupportedBandCombinations, Rel-11 UE reports interested MBMS frequencies corresponding to SupportedBandCombinations. And the MBMS receptions on the frequencies of each entry should be not beyond the simultaneous reception capability of UE.
3. Conclusion
In this contribution, we discuss the requirements of MBMS UE capability and the indication related to MBMS UE capability. Additionally, the issue on MBMSInterestIndication while UE’s interested MBMS frequencies cross several SupportedBandCombinations is analyzed. According to our analysis, we have the following proposals:
Proposal 1: Rel-11 MBMS UEs are required to receive MBMS on all frequencies of a BandCombination indicated in the SupportedBandCombination. And no additional capability indication is needed.
Proposal 2: While the interested MBMS frequencies cross multiple SupportedBandCombinations, Rel-11 UE reports interested MBMS frequencies corresponding to SupportedBandCombinations. And the MBMS receptions on the frequencies of each entry should be not beyond the simultaneous reception capability of UE.
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