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1.
Introduction

Whether MCCH/MTCH is mapped to DL SCH/MCH is still one of issues in TS 36.300. This document discusses how to map MCCH/MTCH to a transport channel, particularly in case of single cell transmissions.
2.
Discussion on MTCH Transmissions
Multi-cell MBMS transmissions are based on SFN combining. Thus, if different cells utilize different time and frequency to perform multi-cell transmission, UE will fail to perform SFN combining between the cells. Due to the fact, when eNB schedules multi-cell MBMS transmissions and unicast transmissions together, at first NB should set multi-cell transmissions on a pre-defined resource which is shared between cells within a SFN area. Then, if there is remaining resource, eNB would perform unicast transmissions.
On the other hand, single cell transmissions are not based on SFN combining. Thus, different cells can utilize different time and frequency to perform single cell transmissions. Due to the fact, when eNB schedules single cell MBMS transmissions and unicast transmissions together, at first eNB would perform unicast transmissions based on channel variation of each UE. Then, eNB would perform single cell transmissions on some remaining resources. Since radio resource is shared between single cell MBMS transmissions and unicast transmissions, eNB can efficiently utilize radio resource.
Therefore, we see difference between single cell and multi-cell transmissions in term of scheduling. To utilize radio resource efficiently, it seems to better that eNB schedules most of radio transmissions if possible. Hence, eNB should schedule single cell transmissions as well as unicast transmissions. However, multi-cell transmissions should be scheduled by MCE (Multi-cell/multicast Coordination Entity) anyhow [1][2]. 
Due the reason above, we prefer that single cell transmissions are provided on DL SCH scheduled by eNB. That is because we assume that the MCH channel is scheduled not by eNB, but by MCE. 
However, it should be pointed out that this preference does not preclude possibility to map DL SCH on SFN combinable resource. It is because we assume that unicast transmission on DL SCH can be transmitted on SFN combinable resource. The SFN combinable resources are reserved for MCH. But, if there is no multi-cell transmission on the resource, we assume that eNB can schedule any other transmission, e.g. unicast or single cell transmission, on it sometimes.
Owing to SFN combining, a role of eNB MAC/RLC in multi-cell transmission would be marginal. However, a role of eNB MAC/RLC in single cell transmission should be similar to non-MBMS transmissions.

Moreover, in our view, when single cell transmissions are provided on DL SCH, there will be other benefits compared to MCH as follows:
1. Physical frames carrying MCH channels will be specialized in SFN combining e.g. with a long cyclic prefix [3]. That results in overhead due to SFN combining. Thus, when single cell transmissions avoid the physical frames of MCH, there will be no such overhead.
2. MCH does not support HARQ [3]. Thus, if a single cell service is transmitted on MCH, it will lose a possibility of HARQ. But, HARQ is possible on DL SCH 
3. MCH does not support L1/L2 control channel. Thus, if a single cell service is transmitted on MCH, it will lose opportunity of dynamic resource allocation. However, DL SCH can provide dynamic resource allocation and so radio resource can be shared between unicast and single cell transmissions. Thus eNB can efficiently utilize radio resource.
3.
Discussion on MCCH Transmissions
MCCH will transmit at least MBMS Notification, PTM RB Information and MTCH Scheduling Information. To begin with, when MBMS notification is carried on MCCH, we separately propose a single MCCH channel in another document [4].
In case of multi-cell transmissions, SFN combining of MCCH information on multi-cell transmissions can be obtained because MCCH information will be shared between multiple cells in a SFN area. Since SFN combining gain is comparable, we propose to apply SFN combing to MCCH transmission. Due to the reason, in case of multi-cell transmissions MCCH transmissions should be scheduled by MCE, not by eNB and be mapped to MCH.
On the other hand, we think that eNB should schedule single cell transmissions as explained before. Thus, MCCH information on single cell transmissions can be different in different cells. Due to the reason, MCCH transmissions on single cell MTCH transmissions should be similar to single cell MTCH transmissions. That results in the conclusion that in case of single cell transmissions, MCCH transmissions should be scheduled by eNB and be mapped to DL SCH, similar to section 3.
4.
Conclusion

As mentioned above, single cell and multi-cell transmissions should be differently transmitted to help eNB efficiently utilize radio resource. In conclusion, we propose that
· MTCH are mapped to DL SCH and scheduled by eNB in case of single cell transmissions
· MTCH are mapped to MCH and scheduled by MCE in case of multi-cell transmissions
In addition, when MCCH transmits at least PTM RB Information and MTCH Scheduling Information except MBMS notification, we propose that
· MCCH are mapped to DL SCH and scheduled by eNB to transmit information on single cell transmissions
· MCCH are mapped to MCH and scheduled by MCE to transmit information on multi-cell transmissions
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