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Discussion
1 Introduction

This document presents an analysis of the support for eMBMS within the scope of Carrier Aggregation (CA). Current specification of CA as defined in Release 10 [1] permits:
· A Release 10 UE to simultaneously transmit/receive on multiple Component Carriers (CCs).

· A Release 8/9 UE to transmit/receive on a single CC only.

Release 10 specification supports eMBMS on all CCs but aspects of current specification precludes full support of simultaneous eMBMS services on multiple CCs. Furthermore future eMBMS is unnecessarily constrained based on Release 9 specification. With this in mind the scope of this document is to:

· Highlight specific issues for support of eMBMS in the context of CA.

· Suggest areas for consideration in the specification of Release 10 and beyond to provide such support.
2 Discussion

This section provides point by point discussion of the issues for support of eMBMS in the context of CA.
2.1 Cross carrier indication
There are a number of obstacles to providing cross carrier indication for eMBMS in Release 10. These are:

· Release 10 specification does not support the carrier indicator field in DCI Format 1C.

· A UE is not expected to decode the common search space on a secondary cell.

· Scrambling with M-RNTI was precluded from discussion in standardization of CA in Release 10. Specification is therefore silent on its use.
The corollary of the observations above is:
· It is not possible to provide MCCH change notifications via PDCCH on a cell other than the primary cell. eMBMS uses DCI format 1C to provide MCCH change notifications. Release 10 CA supports only MCCH change notifications on the primary cell since cross carrier indication is not supported for this DCI format.
· Instead of using a cross carrier indication method for signaling MCCH change notifications on secondary cells in Release 10 CA it may be possible to explicitly signal such changes on each secondary cell in turn. However an issue remains with this proposal given that a UE is not expected to decode the common search space on a secondary cell.
Proposal:
It is proposed that RAN1 decide on a suitable method for cross carrier indication of MCCH notification changes for eMBMS.
Coordination with RAN2 is desirable to ensure efficient handling of MCCH notification changes on secondary cells. According to current draft specification [2] when a notification change occurs the current RAN2 agreement requires the UE, under eNodeB control, to release and (re-)add the secondary cell in order to receive the MCCH indication on SIB 13.
2.2 Flexibility in MBSFN subframe allocation
It is stated in Release 10 specification that for frame structure type 2 (TDD) in the case of CA the UE may assume the same uplink-downlink configuration and the same configuration of the special subframe across all the cells. For both frame structure type 1 (FDD) and type 2 it seems reasonable in a CA scenario to provide support for a more flexible MBSFN subframe allocation that could be supported in Release 10 and beyond. This could include, but is not limited to:
· Different MBSFN subframe allocations across CCs.

· Permitting MBSFN subframe allocations on CCs that are not limited to those currently defined in Release 9.
· Enabling secondary cells to have a higher density of MBSFN subframes configured.
Proposal:
It is proposed that in Release 10 and beyond a flexible approach to MBSFN subframe allocation should be adopted.
2.3 RRC_IDLE mode considerations

eMBMS is supported in UE RRC_IDLE and RRC_CONNECTED modes whereas secondary cells in a CA scenario are only supported when the UE is in RRC_CONNECTED mode. This UE behaviour currently limits eMBMS to a single component carrier when in RRC_IDLE mode which means a UE would be unable to exploit the full channel bandwidth for support of high data rates for broadcast delivery whilst remaining in RRC_IDLE.
Proposal:
The apparent conflict between UE RRC modes should be addressed to support sufficiently high data rates for broadcast delivery.
3 Conclusions
The analysis presented in this paper highlights a number of shortcomings in the current Release 10 specification in support for eMBMS. RAN WG1 is encouraged to take the observations and proposals presented in this document into account when finalizing the Release 10 specification and planning for future releases.
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