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Introduction
A new work item to enhance MBMS operation was approved in RAN#71 [1] and further revised in RAN#72 [2]. One of the study objectives in the WID is the following:
e. Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)
The simultaneous reception of eMBMS and unicast operation on asynchronous cells is discussed in this contribution.
Discussion
Non-colocated multi-carrier support for eMBMS / unicast is useful for a scenario where a network may not deploy eMBMS on all sites that are located in an MBSFN area, but only in a subset of sites, e.g. because the coverage of these sites is large enough. Multi-carrier UEs should be able to receive eMBMS from one or more cells in MBSFN mode on one frequency and be served on another frequency from another asynchronous cell, that is selected according to the standardized cell reselection procedure.
Another use case for such multi-carrier support is where Mobile Network Operators have agreed that UEs subscribed to one network shall be able to receive certain eMBMS service from another network. One scenario is eMBMS in a stadium where the stadium-related service should be received by UEs regardless to which network they are subscribed. Another scenario is a wide-area TV service provided over eMBMS that shall be accessible by UEs regardless of subscription. 
Reception from non-colocated cells can imply significant receive power difference at the UE. The receive power difference a UE is required to support possibly depends on the band combination that the involved cells are operating in.
In order to simultaneously receive the eMBMS service from one cell and unicast from another cell, which is asynchronous to the first one, the UE needs to read the MasterInformationBlock (MIB) to determine the System Frame Number (SFN) in both the cells.
As per conclusions reached in RAN2#95, a Rel-14 FeMBMS carrier would broadcast MIB and all SIBs needed for eMBMS reception, thus enabling simultaneous reception of such a carrier and another asynchronous cell. In order for the UE to be able to receive eMBMS from one or multiple cells that are asynchronous with the cell UE is being served with unicast/eMBMS, UE should acquire needed SI including the MasterInformationBlock from the eMBMS carrier which may be asynchronous with the cell serving unicast to the UE.
Asynchronous operation with MBMS reception from one cell is supported in the Dual Connectivity context since Rel-12, where a UE-EUTRA-Capability information element mbms-AsyncDC-r12 has been introduced. The mbms-AsyncDC-r12 parameter is defined in TS 36.306 as follows:
[bookmark: _GoBack]This parameter defines whether the UE in RRC_CONNECTED supports MBMS reception via MBSFN on a frequency indicated in an MBMSInterestIndication message, where according to supportedBandCombination, the carriers are configured or can be configured as serving cells in the MCG and the SCG which are not synchronized, specified in TS 36.331 [5]. In this release of specification, it is mandatory to support this according to MBMSInterestIndication and indicated supportedBandCombination.
The capability to receive unicast on one or more cell(s) and MBMS on another asynchronous carrier corresponds to less stringent requirements on the UE compared to supporting Dual Connectivity. The existing mbms-AsyncDC-r12 information element can thus not be used for indicating the UE capability of receiving eMBMS from a carrier, which is asynchronous with the cell where the UE is being served with unicast/eMBMS. Instead a new UE capability, which does not require Dual Connectivity support, should be introduced.

[bookmark: _Toc458694303][bookmark: _Toc458698027][bookmark: _Toc458699530][bookmark: _Toc458786467][bookmark: _Toc458795806][bookmark: _Toc458808761][bookmark: _Toc465956320][bookmark: _Toc466051801][bookmark: _Toc466054736][bookmark: _Toc466054900]In order to simultaneously receive eMBMS service from one or more cell(s) and unicast from another asynchronous cell, the UE needs to acquire needed SI including the MasterInformationBlock from the eMBMS carrier which may be asynchronous with the cell serving unicast to the UE.
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Conclusion
Based on the discussion we have the following observations and proposals:
Observation 1	In order to simultaneously receive eMBMS service from one or more cell(s) and unicast from another asynchronous cell, the UE needs to acquire needed SI including the MasterInformationBlock from the eMBMS carrier which may be asynchronous with the cell serving unicast to the UE.

Proposal 1	RAN2 should define a new UE capability for receiving eMBMS from one or multiple cells that are asynchronous with the cell the UE is being served with unicast/eMBMS. A UE with the new UE capability shall not be required to support Dual Connectivity.

A draft CR to TS 36.306 has been provided in [3] to show how the new UE capability can be introduced there. A corresponding CR to 36.331 would then also be needed to complete the introduction into the specifications.
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