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1
Introduction

When MBMS service is available in single cell, eNB handles all the multiplexing and scheduling. MTCH and MCCH are mapped to the DL-SCH for p-t-m transmissions. Limited feedback is allowed in the uplink to support retransmissions [1]. In this paper, we emphasize the discussion of the multiplexing part and the scheduling part of the SC-PTM. 
2
Discussions 
· PDCCH reception and MCS consideration  

Since the MTCH and MCCH are mapped on the DL-SCH, obviously the PDCCH may be used to handle the sub-frame level dynamic scheduling. In [1], we showed that this may not be necessary for most MBMS services such as streaming video and audio. However, for the MBMS retransmissions based on the HARQ feedback (we assume DL-SCH based MBMS retransmissions follow the unicast DL HARQ rule which is asynchronous HARQ), the PDCCH transmission/reception may be necessary. For the initial transmissions, the simple way is still to use the PDCCH to deliver the scheduling grant. Although the PDCCH can contain the MCS information on sub-frame level, we do not see the need to adopt the fast AMC per sub-frame when the number of users is large. Slow MCS adaptation may be adopted to suit for the cell edge users. If the observable gain from the ENB according to the UE’s feedback is below certain threshold which implies there are many users in the cell, the eNB should turn off the feedback from the UE which becomes a pure PTM scheme. 
Proposal 1: Sub-frame level dynamic scheduling is possible in SC-PTM although it may not be necessary; PDCCH may deliver the scheduling information for SC-PTM for initial transmissions or retransmissions; PDCCH transmission needs to contain the MBMS service ID information for the initial transmission or retransmissions.  Slow MCS adaptation instead of fast AMC may be needed when the # of users is medium or large. UE’s feedback should be turned off in case of large number of users.
· Semi-persistent like behavior

For some MBMS service, the data rate is quite constant and periodical which is very similar to voice behavior. We think it may be useful to adopt the semi-persistent configuration for such service without incurring PDCCH additional signaling. The configuration and reconfiguration is done by the MCCH transmission.  
Proposal 2: Semi-persistent resource configuration is allowed for SC-PTM; the configuration and reconfiguration is done by the MCCH transmission.  

· DRx behavior

In SC-PTM, to avoid UEs waking up always to receive the PDCCH (except that in semi-persistent configuration case), MBMS specific DRX should be supported and delivered over the MCCH. For semi-persistent configuration, this behavior is not needed since UE is aware when to wake up based on the configured scheduling resource. Strictly speaking, the MBMS specific DRX is indeed a set of possible scheduling interval only during which certain MBMS service can be delivered in the cell. The MBMS DRX is per-service or per service group. For idle mode UE, they just wake up according to the certain MBMS DRX to receive the PDCCH transmissions for MBMS traffic transmission (on-duration). For connected mode UE, the UE may need not only wake up during its normal DRX cycle, but also needs to wake up during certain MBMS DRX cycle for the interested service.

Proposal 3: MBMS service scheduling opportunities (MBMS specific DRX) should be signaled to the UE via the MCCH therefore the UE can only wake up at certain duration for the MBMS service traffic. The MBMS DRX is per-service or per service group.           
· Multiplexing consideration and retransmissions  

In the SC-PTM, the smallest transmission unit is measured by the RB which is quite different from the MBSFN case since there is no SFN is involved. The smallest size is only 66 bits assume QPSK and rate ¼. By this observation, we do not see significant padding issue for the SC_PTM case. Further, we should consider the following:

1) Multiplexing multiple services together may reduce the DRx efficiency; for a UE only interested in one service, it may need to wake up more time to receive the bundled service. 

2)  Obviously un-necessary retransmissions may be occurred. Although this may not be a big issue (redundancy combining can provide multiple dB gain which may overcome the inefficiency), the DL spectrum efficiency may be reduced. 

Proposal 4: in SC-PTM case, no multiplexing is used in logic channel level. Each MTCH is transmitted independently without bundled with other MTCHs. 

3 Conclusion

We propose the following to be captured in the TS 36.300 chapter 15 for the SC-PTM:
Proposal 1: Sub-frame level dynamic scheduling is possible in SC-PTM although may not be necessary; PDCCH may deliver the scheduling information for SC-PTM for initial transmissions or retransmissions; PDCCH transmission needs to contain the MBMS service ID information for the initial transmission or retransmissions.  Slow MCS adaptation instead of fast AMC may be needed when the # of users is medium or large. UE’s feedback should be turned off in case of large number of users.
Proposal 2: Semi-persistent resource configuration is allowed for SC-PTM; the configuration and reconfiguration is done by the MCCH transmission.  

Proposal 3: MBMS service scheduling opportunities (MBMS specific DRX) should be signaled to the UE via the MCCH therefore the UE only wakes up at certain duration for the MBMS service traffic. The MBMS DRX is per-service or per service group.           

Proposal 4: in SC-PTM case, no multiplexing is used in logic channel level. Each MTCH is transmitted independently without bundled with other MTCHs. 
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