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1 Introduction
In 3GPP RAN#71 meeting, a new WI named eMBMS enhancements for LTE [1] was introduced. The objectives of the WI include the support of longer CP, additional MBSFN subframes, and MBSFN subframes without a unicast control region and cell-specific RSs. In this contribution, we provide our views on the support of increased number of MBSFN subframes per radio frame.

2 Consideration on increasing number of MBSFN subframes
Current allocation of MBSFN subframes is limited to subframes 1, 2, 3, 6, 7, 8 (FS1) in a radio frame, and subframes 0, 4, 5, 9 for sending PSS/SSS, PBCH, SIB and paging cannot be configured as MBSFN subframes, which reduces the data rate of MBMS services. Therefore, Rel-14 should support using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. In order to solve the transmission problem of the above signals/channels, we propose to specify “unicast subframe(s)” transmitted in a longer periodicity (e.g. more than 10ms) to carry above signals/channels. Between two occasions of the unicast subframe(s), almost all subframes including subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) per radio frame can be configured as MBSFN.

In addition to replacing the functions of SF 0/4/5/9 and carrying above signals/channels, the unicast subframe(s) can also carry control channels, CRS and discovery signal if MBSFN subframes are without a unicast control region as discussed [2] in 6.2.5.3. Besides, the unicast subframe(s) can also be used for acquisition of necessary system information on standalone MBSFN carrier.
Proposal 1: The unicast subframe(s) can be specified for sending PSS/SSS, cell-specific RS, discovery signal, PBCH, SIBs or paging in a longer periodicity (e.g. more than 10ms). Between two occasions of the unicast subframe(s), almost all subframes including subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) per radio frame can be configured as MBSFN.
For the sake of balancing unicast overhead in MBMS services and measurement performance, the unicast subframe(s) includes at least one subframe and can be transmitted in a relative longer periodicity. As discussed before, the unicast subframe(s) can carry multiple different signals/channels and each signal/channel has a special function. Therefore, to satisfy the different requirements of measurement, synchronization and robust reception, the unicast subframe(s) may includes one or more subframes in a periodicity and that periodicity can be configured. The unicast subframe(s) can refer to the configuration of DRS subframe or DMTC. 

Finally, note that the unicast subframe(s) uses the same subcarrier spacing (i.e. 15 kHz) as the existing non-MBSFN subframe in current specification, that is feasible due to the unicast subframe(s) need to carry above legacy signals/channels.
Proposal 2: The duration and periodicity of the unicast subframe(s) can be configured. The value of the duration and periodicity are FFS.
3 Conclusion 
In this contribution we present our views on the support of increased number of MBSFN subframes per radio frame and have the following proposals:
Proposal 1: The unicast subframe(s) can be specified for sending PSS/SSS, cell-specific RS, discovery signal, PBCH, SIBs or paging in a longer periodicity (e.g. more than 10ms). Between two occasions of the unicast subframe(s), almost all subframes including subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) per radio frame can be configured as MBSFN.
Proposal 2: The duration and periodicity of the unicast subframe(s) can be configured. The value of the duration and periodicity are FFS.
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