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1 Introduction
In Rel-11, MBMS capable UE can be CA or non-CA capable. For non-CA and MBMS capable UE, the requirement is to receive MBMS on PCell. For CA and MBMS capable UE, the minimum requirement is to be able to receive MBMS on PCell. For advanced UEs, it is possible to receive multiple MBMS services on multiple carriers.
In R2 #74, a preliminary agreement was that SC for IDLE should at least need to handle the UE only able to receive MBMS in camping frequency. This paper further discussed the UE capability for MBMS SC WI.

2 Discussion
MBMS reception is based on UE capabilities and user’s interest. Currently, network does not know either of them. What network knows is the supported CA band combination. In following sections, we discussed the issues to support SC in idle and connected mode.
2.1 MBMS SC for IDLE
2.1.1 Idle with non-CA-capable UE
If such a UE is interested in receiving MBMS service in idle mode, it should be able to select a cell to camp in order to receive the desired service. 

· For cell selection, a UE may need to try several cell layers before finding the layer which provides the service it desires.

· For cell reselection when the UE is receiving a service, mechanism should be provided to assist the UE to reselect to a cell layer that provides the desired service.
For a MBMS capable UE interested in receiving a service, it is already possible today for the UE to select a lower priority frequency layer regardless the dedicated or default frequency layer priority. Or in other words, while receiving an MBMS service, the IDLE mode UE will autonomously make the frequency the highest reselection priority, and still apply normal priority based reselection rules.
For non-CA capable UE, the start/end point of applying such autonomous priority is to be discussed. Basically, there are two options:
1) Based on interest status, e.g. prioritize MBMS frequency upon indication of application layer. So, it is possible that MBMS frequency has the highest priority while no actual MBMS reception, e.g. interested services is not available or to be started.
2) Based on reception status, e.g. prioritize MBMS frequency upon MBMS reception. So, lower layer only prioritize MBMS frequency when there is session to receive.
For non-CA capable UE, if MBMS is not on the camping frequency, UE cannot acquire MCCH. Therefore, the autonomous priority should be applied based on interest status, i.e. upon indication from the application layer, UE prioritize the MBMS frequency. This implies the application layer either has knowledge about when the service will be provided or the application layer commands lower layer to switch to MBMS frequency based on user input.
Proposal 1:
For non-CA capable UE in idle, it prioritizes MBMS frequency autonomously upon indication from application layer.

2.1.2 Idle with CA-capable UE

In general, the procedure of a MBMS UE in idle mode is similar for CA capable and non-CA capable. The only difference is besides receiving MBMS on the camped cell, it is possible for CA capable UE to receive MBMS service on another cell.
Since the basic assumption is MBMS is only provided on one frequency, for a CA capable UE, it can use the additional Rx to receive MBMS. Two potential alternatives:

A) Apply normal priority based reselection and no autonomous prioritization
Using additional Rx for MBMS reception is implementation issue. It is FFS whether it is beneficial to inform eNB MBMS reception upon connection request, e.g. add the MBMS cell as SCell.
B) Apply autonomous prioritization
MBMS UE does not need to monitor two frequency in idle mode, which means more power saving. From 2.1.1, option 1 is basic, and thanks to the additional RF, option 2 is also possible, which keeps the impact on reselection minimum. Since the additional benefit for option 2 is not marginal, it is proposed to also adopt option 2. Therefore, UE implementation can optimize its performance.
Proposal 2:
For CA capable UE in idle, apply normal priority based reselection and leave the MBMS reception to implementation.
Proposal 2.1: If autonomous prioritization is applied, UE prioritizes MBMS frequency autonomously upon indication from application layer. 
2.2 MBMS SC for Connected
2.2.1 Connected with non-CA-capable UE

For non-CA-capable UE, it can only receive MBMS service on PCell in connected mode. If eNB knows the reception status of a UE, e.g. interested/receiving service, it then can take the information into consideration during handover. Therefore, the focus should be on the mechanism to provide the reception information of a UE to eNB.

2.2.2 Connected with CA-capable UE

For CA and MBMS capable UE, the minimum requirement is to be able to receive MBMS on PCell. 
For CA-capable UE, if a UE is receiving MBMS service on one or more of its serving cells, the focus should also be on the mechanism to provide the reception information of a UE to eNB. In that case, eNB can use the information to prepare the handover. 

For CA-capable UE, it is also possible that it is receiving MBMS on a cell other than serving cells. In addition to mobility, providing reception status to eNB in this case can also help eNB to make best decision on SCell addition/removal.
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Besides MBMS reception status, UE also needs to inform eNB its MBMS reception capability to achieve SC. Although the basic capability of Rel-10 MBMS capable UE is to receive MBMS on PCell, advanced UE can have enhanced capability. 

Although it is possible to report MBMS reception capability to eNB directly, in general, we think eNB can know the UE capability from MBMS reception status report. If a UE report receiving a service on a frequency (PCell or SCell), it indicates that the UE’s RF and BB can support MBMS on that band. For inter frequency CA, if UE report MBMS reception on multiple frequencies, it indicates that MBMS reception is good on both RF/BB.
On whether source eNB should forward to MBMS reception status report to the target cell during handover preparation, there are following alternatives:
i) Not forwarding MBMS report in HO preparation

Target cell is picked by source cell, so if the target cell is on the MBMS frequency, there is no need to provide further information. Furthermore, the target cell would anyway receive MBMS report from UE later.

ii) Forwarding MBMS report in HO preparation

One potential benefit is if the MBMS frequency is a CA cell for the target cell, it could have the chance to pre-configure the SCell on MBMS frequency. 
In general, forwarding MBMS report in HO preparation has no benefit for non-CA capable UE and only marginal benefit for CA capable UE. It is proposed to not include MBMS report in HO preparation.
Proposal 3:
MBMS report is the enabler for SC in connected mode. eNB derives UE capability from the MBMS report. 
Proposal 3.1: There is no need for source eNB to forward MBMS report to the target eNB.
3 Conclusion
It is proposed to discuss following proposals to progress discussion:
Proposal 1:
For non-CA capable UE in idle, it prioritizes MBMS frequency autonomously upon indication from application layer.

Proposal 2:
For CA capable UE in idle, apply normal priority based reselection and leave the MBMS reception to implementation.

Proposal 2.1: If autonomous prioritization is applied, UE prioritizes MBMS frequency autonomously upon indication from application layer. 
Proposal 3:
MBMS report is the enabler for SC in connected mode. eNB derives UE capability from the MBMS report. 
Proposal 3.1: There is no need for source eNB to forward MBMS report to the target eNB.
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