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1. Introduction

In RAN2#66bis meeting, how to use the unused MBSFN subframes for unicast transmission is proposed in [1]. We think it make sense to improve resource efficiency. Hence, we further discuss this subject in this document and provide some possible solutions.
2. Discussion
2.1. Unused MBSFN subframes in MBSFN transmission
As mentioned in [1], due to the bursty nature of variable bitrate services, unused MBSFN subframes may exist in some MSAP occasion period. In addition, since BM-SC could not allocate the MBSFN data for each MSAP occasion period exactly and end-to-end packet loss on core network is also unneglectable, therefore, the unused MBSFN subframe in MBSFN transmission is unenviable. In order to reduce the waste of spectrum resource, the unused MBSFN subframes could be used for unicast transmission. In contract with [1], we think once a MBSFN subframe is used to transmit unicast data, those MBSFN subframe should have the same physical level configuration, e.g. RS, as unicast subframe to simply UE implementation.
2.2. Solutions for utilize unused MBSFN subframes
To utilize the unused MBSFN subframes for unicast transmission, UE in RRC_CONNECTED state should be informed which MBSFN subframes should be detected. Two kinds of solutions can be used to indicate the unused MBSFN subframes to UEs.
2.2.1 Dynamic scheduling information indication
In this option, the information of unused MBSFN subframes is carried in dynamic scheduling information by explicit indication, or could be derived from dynamic scheduling information. If UE find that there are unused MBSFN subframes through DSI, they will detect those MBSFN subframes for unicast scheduling. 

Since only the UEs who are receiving MBSFN service need to read the dynamic scheduling information, therefore, in this way, the unused MBSFN subframes could only be utilized by UE who are receiving MBSFN service. In addition, in order to scheduling unicast transmission for UE on unused MBSFN subframes, eNB should know which UEs are listening to the dynamic scheduling information, so it is necessary for a UE in RRC_CONNECTED state to report to eNB whenever it begins to receive or stops MBMS service. 
In MBSFN transmission, if there are multiple MCHs, each MCH has an individual DSI. For the DSI of a certain MCH, if it only carries the unused MBSFN subframes information of its own MCH, then only UEs in RRC_CONNECTED who receive the MBSFN service on this MCH can use the unused MBSFN subframes on this MCH to receive/transmit unicast data. Hence, we think the resource of unused MBSFN subframes maybe could not be made full use in this environment. For example, one MCH have no unused MBSFN subframe while there are many UEs in RRC_CONNECTED state who receive the MBSFN service on this MCH and need resource to transmit data. Another MCH have many unused MBSFN subframes while there are no UEs in RRC_CONNECTED state who receive the MBSFN service on this MCH. Thus, if dynamic scheduling information is used to carry the information of unused MBSFN subframes, we propose the dynamic scheduling information of one MCH could carry the information of unused MBSFN subframes of other MCH(s).
Proposal 1: If dynamic scheduling information is used to carry the information of unused MBSFN subframes, the dynamic scheduling information of one MCH could carry the information of unused MBSFN subframes of other MCH(s)
2.2.2 Dedicated signaling indication
In this option, the information of unused MBSFN subframes is transmitted to UE via dedicated signaling, such as RRC message or MAC CE. Dedicated signaling could directly transmit corresponding configuration of MCH(s) which exist unused MBSFN subframes, e.g. MSAP occasion and dynamic scheduling information, to some UEs in RRC_CONNECTED state through a container or explicitly indicate the local of unused MBSFN subframes with new signaling format.
Since this way could make all UEs in RRC_CONNECTED state utilize the unused MBSFN subframes, the resource of unused MBSFN subframes can be utilized efficiently. In addition, this method need not UE to report whether it is receiving MBMS service and has less impact on MBMS specification comparing with using DSI to indicate information of unused MBSFN subframes. 
Proposal 2: If we want to make full use of the unused MBSFN subframes, dedicated signalling should be adopted to indicate the unused MBSFN subframes.
3. Conclusion
In this distribution, how to use these unused MBSFN subframes for unicast transmission is further discussed. We propose the following points. Since dedicated signal make less effect on MBMS specification, we lightly prefer solution 2.
Proposal 1: If dynamic scheduling information is used to carry the information of unused MBSFN subframes, the dynamic scheduling information of one MCH may carry the information of unused MBSFN subframes of other MCH(s).
Proposal 2: If we want to make full use of the unused MBSFN subframes, dedicated signalling should be adopted to indicate the unused MBSFN subframes.
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