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1 Introduction

In RAN#72, a new WI on further enhanced MTC (FeMTC) was approved [1]. In the FeMTC WID, extending Rel-13 SC-PTM to support multicast downlink transmission is one objective. In this contribution, we give our preliminary considerations on supporting SC-PTM for FeMTC, and corresponding observation and proposals are given.
2 Procedure of current SC-PTM transmission
In the current specification, SIB20 contains the information required to acquire the control information associated transmission of MBMS using SC-PTM, i.e. SC-MCCH. According to the configuration information provided in SIB20, as specified in the Table 1 [2], one UE will decode one PDCCH of DCI format 1C or format 1A (CRC scrambled by SC-RNTI) in the common search space. After the UE successfully decodes the control channel, it will detect the associated PDSCH scrambled by SC-RNTI to acquire SC-MCCH. 

Table 1: PDCCH and PDSCH configured by G-RNTI or SC-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2).

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2).


After acquiring the information in SC-MCCH, UE will detect another PDCCH of DCI format 1C or format 1A (CRC scrambled by G-RNTI) in the common search space. After UE successfully decodes such a PDCCH, it will detect the associated PDSCH acquire SC-MTCH. The SC-MTCH conveys the MBMS traffic for multi-cast UEs.

For SC-PTM transmission, the eNB can also notify the SC-MCCH update indication. The PDCCH addressed to SC-N-RNTI is used for SC-MCCH update indication and, the UE shall decode the PDCCH according to the combination defined in Table 2 [2]. 
Table 2: PDCCH configured by SC-N-RNTI
	DCI format
	Search Space

	DCI format 1C
	Common


Figure 1 below gives examples on the procedure of current SC-PTM transmission. As seen from the Figure 1, there are multiple steps before UE eventually acquires the SC-MTCH traffic.
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Figure 1: Procedure of SC-PTM transmission

3 Support of SC-PTM for MTC
In [1], multicast based on extending Rel-13 SC-PTM for MTC should be supported.
· Multicast

· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

For MTC UEs, the control channel transmission is based on MPDCCH. For MTC UEs in coverage enhancement, both control channel and data channel need some repetitions. As a result, to support SC-PTM for MTC, MPDCCH should be assumed, and MPDCCH repetition and PDSCH repetition should also supported for SC-PTM transmission.
Considering there are many steps for SC-PTM transmission (as introduced in section 2), the resource overhead and UE’s detection power consumption will be very high in the scenario of coverage enhancement. Therefore, some optimization on the SC-PTM procedure for MTC is necessary to save UE’s power consumption and improve the efficiency of resource utilization. For example, the SC-MCCH update notification can be combined with SC-MCCH scheduling. As shown in the Figure 2 below, one control channel, i.e. one DCI can be used to indicate both SC-MCCH update and SC-MCCH scheduling, which will significantly reduce UE’s detection complexity in coverage enhancement.
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Figure 2: One control channel indicates both SC-MCCH update and SC-MCCH scheduling
To further simplify the procedure of SC-PTM transmission for MTC, SC-MCCH could be scheduled without a control channel. For example, SIB20 can include or schedule SC-MCCH. However, if the content of SC-MCCH or scheduling information of SC-MCCH is changed, the eNB has to indicate system information update, which will lead to all UEs in the cell to acquire new system information. Moreover, it is desirable to change the TBS of SC-MCCH transmission dynamically, so dynamic scheduling for SC-MCCH is beneficial considering the flexibility.

Observation 1: Optimization on the SC-PTM procedure for MTC is necessary to save UE’s power consumption and improve the efficiency of resource utilization.

Proposal 1: One MPDCCH, i.e. a single DCI, can be used to indicate both SC-MCCH update and SC-MCCH scheduling.
Moreover, to minimize the number of repetitions needed for the control channel, a very compact DCI format is preferred for SC-PTM transmission. In Rel-13 eMTC, DCI format 6-2 is used for paging transmission. In fact, paging is also a kind of multicast message. Therefore, DCI format 6-2 can be regarded as the starting point for the control channel of SC-PTM transmission in FeMTC.
Proposal 2: DCI format 6-2 can be regarded as the starting point for the control channel of SC-PTM transmission in FeMTC.

4 Feedback for multi-cast
For Rel-13 SC-PTM, a UDP/IP packet can be carried by only one TB with a high probability since the DL TBS is big enough. If the TB is not received successfully, UEs can inform the application layer and ask for retransmission at least for the corresponding UDP/IP packet.

However, since the maximum DL TBS of MTC is much less than LTE, the retransmission after the multi-cast becomes a critical issue. One UDP/IP multi-cast packet may be divided into many TBs. If even just one or two TBs are not received successfully after the multi-cast transmission, all the corresponding  TBs of one UDP/IP packet need to be retransmitted by unicast. Besides the waste of radio resources and the additional latency, re-receiving so many TBs will cause significant UE power consumption, which may not be unacceptable for MTC UEs. Take this into consideration, feedback on multi-cast can be considered so that eNB can retransmit the unsuccessful  TB of the multi-cast message to reduce UE power consumption.
Proposal 3: Higher-layer feedback on multi-cast can be considered
5 Conclusion
In this contribution, we give our preliminary considerations on supporting SC-PTM for FeMTC, and corresponding observation and proposals are given:

Observation 1: Optimization on the SC-PTM procedure for MTC is necessary to save UE’s power consumption and improve the efficiency of resource utilization.
Proposal 1: One MPDCCH, i.e. a single DCI, can be used to indicate both SC-MCCH update and SC-MCCH scheduling.
Proposal 2: DCI format 6-2 can be regarded as the starting point for the control channel of SC-PTM transmission in FeMTC.
Proposal 3: Higher-layer feedback on multi-cast can be considered.
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