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1   Introduction
In RAN#72 meeting, it has been agreed to study the feasibility of supporting Standalone MBMS cell as following [1]:
	d Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)
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)


In this contribution, some issues about the above two objectives are discussed.
2   Discussion
Standalone MBMS cell

In the current specification, MBMS session is mixed with unicast data in the same cell, and the MBMS transmission is dependent on the information from unicast cell. For example, there are some basic steps before the actual MBMS session transmission: session description information shall be indicated to all the UEs, so UE could find the MBMS session ID of its interested session in MCCH. However the current transmission of session description information is via dedicated signalling from unicast cells. Another example is counting, whose object is helping to improve MBSFN efficiency. In the counting procedure, MBMSCountingRequest is transmitted via MBSFN sub-frame, and MBMSCountingResponse is via uplink unicast sub-frame. Based on the counting result, RAN could decide to continue or stop the MBMS session in MBSFN mode. From the sourcing companies’ view this function is useful and should be considered irrespective what kind of deployment is implemented. 
In addition the security part cannot be overlooked. The current security mechanism for MBMS is defined between UE and BM-SC to ensure end to end security. If now it is allowed to transmit eMBMS without any authentication procedure, it is easy for a pseudo base station to send fake eMBMS data to end users, or for a UE hacker to receive any eMBMS data as it wants. Therefore the security mechanism shall be studied in SA3 first to ensure safe eMBMS service and it is doubtful whether the authentication mechanism does not require unicast signalling.

Observation 1: DL/UL unicast signalling transmission is necessary on a carrier supporting eMBMS service.

MBSFN transmission has obvious benefit in case of many cells, so the next issue is whether to let UE distinguish every cell or not?  There are two alternatives:

· Alternative 1: UE could not distinguish different cell

For this alternative, the dedicated MBMS transmission is like the DVB system. This standalone MBMS is independent at all, so we could not help operator to optimize this MBMS network with the assistant of unicast cell. This is not a good choice for the MBMS operator.
· Alternative 2: UE could distinguish different cell
If this alternative is applied, a dedicated MBMS cell can be realized by reducing the functionalities of the current design, and future optimization is relative easy based on help of other unicast cells. For example, 
· Reduce the number of paging sub-frames.
· Only keep the MBMS related SIB, such as SIB13, SIB15, SIB16. However, other information (MIB and SIB1) to help UE to read these SIBs is also needed.

· Only keep PDCCH in some sub-frames which include necessary SIBs.
In fact, as required in [2], The 3GPP network “shall support flexible change between broadcast and unicast per traffic demand over the same carrier.” 
Proposal 1: A single design based on existing mixed carrier design shall be adopted to support flexible change of the ratio of unicast and eMBMS resources from minimized acceptable ratio to maximized acceptable ratio via signalling.
Multi-carrier Asynchronous reception
As the suggested scenario in [1], UE may receive stadium-related service or wide-area TV service regardless to which network they are subscribed. Usually, cells of different operators are non-collocated and asynchronous. UE is needed to receive datas in the following two scenarios:

· Scenario 1: Uncast cell of operator 1 + MBMS cell of operator 2

· Scenario 2: MBMS cell of operator 1+ MBMS cell of operator 2

Based on the discussion in section 2.1, UE could receive related SIB, and then MBMS data in MBMS cell, and HARQ feedback is not needed in this procedure. Not considering the HARQ feedback process, receiving data from asynchronous cells in two scenarios is feasible.
Observation 2: Multi-carrier asynchronous reception for MBMS data is feasible from the RAN2 point of view.
If UE could receive MBMS data from two asynchronous cells, it could receive unicast data from these 2 cells in theory. However, if the timing difference of two downlink subframes exceeds 30.26us, which is the upper limitation in [2], current UE is not required to support this case. However, this limitation is due to the dual uplink transmission in PCell and SCell. If HARQ relationship is configured in advance and the HARQ process duration is designed carefully, UE could receive unicast data in asynchronous SCell and transmit HARQ feedback in PCell. So, UE could support eMBMS/unicast operation from one or more eMBMS cells.
Observation 3: If HARQ relationship is configured in advance and the HARQ process duration is designed carefully, UE could receive unicast data in asynchronous SCell and transmit HARQ feedback in PCell.

3   Conclusion
Based on the discussion above, it is proposed:
Observation 1: DL/UL unicast signalling transmission is necessary on a carrier supporting eMBMS service.

Proposal 1: A single design based on existing mixed carrier design shall be adopted to support flexible change of the ratio of unicast and eMBMS resources from minimized acceptable ratio to maximized acceptable ratio via signalling.

Observation 2: Multi-carrier asynchronous reception for MBMS data is feasible from the RAN2 point of view.
Observation 3: If HARQ relationship is configured in advance and the HARQ process duration is designed carefully, UE could receive unicast data in asynchronous SCell and transmit HARQ feedback in PCell.
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