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Introduction
Support of SC-PTM was discussed in RAN1 #87 meeting and agreements on UE monitoring of blind decoding candidates of Type1/2-MSS, DCI format field definition, priority in case of collision and maximum TBS value were made.
	Agreements:
· UE monitoring of blind decoding candidates of Type1-MSS (SC-MCCH) is the same as the UE monitoring behaviour of Type1-CSS: 
· UE monitoring of blind decoding candidates of Type2-MSS (SC-MTCH) is the same as the UE monitoring behaviour of Type2-CSS :
Agreements
· Maximum TBS value for NPDSCH carrying SC-MCCH or SC-MTCH is 2536 bits
· Cat NB-1 UE does not need to receive the NPDSCH if the DCI indicates a TBS larger than 680 bits


In this contribution, we discuss some remaining issues for NB-IoT multicast.
SC-MTCH scheduling
In legacy SC-PTM, SC-MTCH is dynamically scheduled by PDCCH scrambled by G-RNTI. This mechanism provides flexible scheduling for SC-PTM transmission in LTE. However the flexibility is designed to meet the requirement of variable bit rate in LTE SC-PTM typical use cases, such as multimedia reception. The requirement of typical NB-IoT multicast cases such as software/firmware update is totally different. The TBS, MCS, repetition number and other transmission parameters in the typical cases are relatively fixed and can be decided by network before transmission without frequent variations.
The inefficiency of legacy NPDCCH dynamically scheduling mechanism is another important disadvantage. The overhead of NPDCCH is calculated by several companies, and up to 12% NPDCCH overhead exists in typical SC-PTM cases with maximum TBS of 680bits. Even if the increased maximum TBS of 2536 bits are introduced, which is not supported by Cat NB-1 UEs, to reduce the overhead of NPDCCH is not meaningless. Moreover, due to the gap between NPDCCH and associated NPDSCH, system is not able to continuously transmit NPDSCH, and the multicast transmission efficiency is further restricted.
Therefore it is proposed to support semi-persistent scheduling for SC-MTCH in NB-IoT multicast. For large data packet or multicast session with large number of TBs, multiple NPDSCH could be scheduled by one NPDCCH to reduce the cost of control message. On the other hand, transmission of small data packets could be scheduled dynamically with flexibility.
Proposal 1: Both dynamic and semi-persistent scheduling should be supported for SC-MTCH.
Enhancement on multicast repetition
For a NB-IoT multicast session, the number of repetition and other transmission parameters need to meet the requirement of UEs with worst coverage to protect reliability. Therefore when the network deployment includes multiple supported coverage levels, the repetition number of NPDSCH carrying SC-MCCH/SC-MTCH is set to a high value corresponding to the worst coverage level configured in the cell. The high repetition number is unnecessary for other UEs with better coverage in this SC-PTM group, and monitoring all the repetitions introduces waste of energy. Therefore extra enhancements on repetition number control should be considered.
Lower repetition number combined with ACK/NACK feedback based multicast retransmission is a possible solution. For NB-IoT UEs with bad coverage, failure of reception could trigger retransmission with higher repetition number based on NACK feedback, and for NB-IoT UEs with good coverage, the low repetition number is enough to meet reliability requirement and the retransmission of successful received TB need not to be monitored. 
Another possible scheme is to introduce TB level blind retransmission and the repetition number of a single (re)transmission of a TB is set lower. For example, a TB could be transmitted twice and each transmission uses half of the original repetition number. Similarly, UEs could monitor the (re)transmission of a TB until the TB is successfully decoded, and stop monitoring the following retransmissions. This solution also introduces time domain diversity.
Proposal 2: Introduce extra enhancement on multicast repetition number control, such as reducing repetition number of a TB with ACK/NACK feedback based retransmission or with TB level blind retransmission.
Conclusions
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Proposal 2: Introduce extra enhancement on multicast repetition number control, such as reducing repetition number of a TB with ACK/NACK feedback based retransmission or with TB level blind retransmission.
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