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1 Introduction

This document is a revision of R2-074772. Here we discuss the radio resource efficiency of multiplexing MBMS services in an MBMS/Unicast-mixed single cell. In an MBMS/Unicast-mixed single cell, multiplexing of MBMS services may induce an inefficient HARQ retransmission. We propose that RAN2 discusses the radio resource efficiency of multiplexing MBMS services in MBMS/Unicast-mixed single cells. 
2 Multiplexing of MBMS services in MBMS/Unicast-mixed single cells
In the RAN2 #58bis meeting, it was decided that “Multiple MBMS services can be mapped to the same MCH” [1]. Further, in the RAN2 #60 meeting, statistical multiplexing in multi-cell MBSFN was agreed. As shown in [2], the statistical multiplexing in the multi-cell MBSFN can increase the radio resource efficiency. However, no discussion has been made about service multiplexing in single-cell MBMS. 
The multiplexing gain is expected for both multi-cell MBSFN and dedicated single-cell MBMS services. However, we need to examine the radio resource efficiency of multiplexing MBMS services in MBMS/Unicast-mixed single cells, where HARQ retransmissions occur on DL-SCH using a group (service specific) RNTI. In an MBMS/Unicast-mixed single cell, some UEs are allocated a dedicated uplink feedback channel [3]. Thus, the UEs receiving MBMS service are able to receive retransmissions and combine them with the previous transmissions.
If the eNB supports multiplexing of MBMS services, we can consider two options for retransmission, i.e., retransmission for the whole transport block or selective retransmission for the erroneous parts of the transport block. Retransmission of the whole transport block accompanies some unnecessary data parts for UEs that have sent ACK feedback. As the number of multiplexed services increases, the probability of unnecessary service retransmission increases. On the other hand, selective retransmission can result in the loss of HARQ combining gain. In addition, the service multiplexing may reduce the uplink resource efficiency since the service multiplexing may increase the overhead of uplink feedback transmission.
In contrast, if the eNB does not perform multiplexing of MBMS services, the eNB can send retransmissions only for those transport blocks with NACK feedback. 
3 Conclusion
As discussed in this contribution, MBMS service multiplexing in an MBMS/Unicast-mixed single cell can accompany unnecessary retransmission and induce more uplink feedback overhead. Thus, we propose that RAN2 does not adopt the multiplexing of MBMS services in MBMS/Unicast-mixed single cells. 
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