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1. Introduction
General aspects of multicast have been discussed in RAN2#95 in [1] and [2], it was agreed that:

· RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling.

· RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.
· To use SIB20 (or a somewhat modified variant) for SC-MCCH configuration (a new SIB20-NB for NB-IoT). 
 In this contribution, we discuss SC-MCCH transmission and notification mechanism.

2. Discussion
2.1. SC-MCCH Transmissions
In R13 SC-PTM, the SCPTMConfiguration message is transmitted via SC-MCCH which provides a list of all MBMS services with ongoing sessions transmitted on SC-MTCH(s). The information of each MBMS service includes MBMS service TMGI and optional session ID, associated G-RNTI and scheduling information. SC-MCCH transmissions have the following principles [3]:

-
One SC-MCCH per cell;
-   SC-MCCH is sent on DL-SCH and scheduled by PDCCH;
-    SIB20 contains the associated information for SC-MCCH transmission, including the SC-MCCH modification period, SC-MCCH repetition period, first subframe, offset and duration of SC-MCCH transmission.

There are some alternatives for SC-MCCH transmission in NB-IoT.

Alt1: The R13 SC-MCCH transmission mechanism is reused, i.e. SIB20 broadcasts the associated information for SC-MCCH and SC-MCCH transmissions are scheduled by NPDCCH for NB-IoT.

Alt2: A NPDCCH-less mechanism is applied for SC-MCCH transmissions. Similar as the SI scheduling mechanism in NB-IoT, the SC-MCCH scheduling parameters (e.g. time/frequency location and MCS/TBS) are provided in SIB20. The UE receives SC-MCCH which carries SC-MTCH information without monitoring NPDCCH.
Alt3: Without SC-MCCH for SC-MTCH transmission is used [4]. The SC-MTCH related information which was carried in SC-MCCH is directly transmitted in SIB20.
In order to support coverage enhancement, NPDCCH needs to be transmitted with repetition. The information carried by SC-MCCH, i.e. SC-MTCH related information, is semi-static. Alt2 and Alt3 reduce NPDCCH overhead and the delay caused by reception of NPDCCH.
For Alt3, system modification mechanism is reused for the modification of SC-MTCH related information. If SC-MTCH related information changes, UEs which are not interested in MBMS services are also influenced [4], e.g. decoding paging and receiving MIB/SIB1 to find which SIB is changed. In addition, the maximum number of SC-MTCHs in one cell is 1024 in R13. And each SC-MTCH includes MBMS service TMGI and optional session ID, associated G-RNTI and scheduling information. It is unnecessary to send SC-MTCH related information directly in SIB20.
Hence, alt2 is more feasible for SC-MCCH transmissions in NB-IoT. For SC-MCCH transmissions in eMTC, it is similar as behaviors in NB-IoT. For alt2, the detailed SC-MCCH scheduling parameters (e.g. time/frequency location and MCS/TBS) need to be further discussed by RAN1, corresponding LS needs to be sent.
Proposal 1: For NB-IoT and eMTC, a NPDCCH-less/MPDCCH-less mechanism is applied for SC-MCCH transmissions
Proposal 1bis:  If proposal 1 is approved, send LS to inform RAN1.
2.2. SC-MCCH Change Notification Mechanism
In R13 SC-PTM, a notification mechanism is used to announce changes of SC-MCCH due to session startIn R13, SC-MCCH change notification is sent in the same subframe with SC-MCCH, using a SC-N-RNTI. If a NPDCCH-less / MPDCCH-less mechanism for SC-MCCH transmissions is approved, Since NPDCCH cannot be transmitted with NPDSCH，a new SC-MCCH change notification transmission pattern needs to be introduced in SIB20, which may include SC-MCCH notification period, start subframe, offset, repetition number for coverage enhancement and so on. 
If proposal 1 is not approved, the existing SC-MCCH notification mechanism also needs to be updated. For NB-IoT, NPDCCH does not support the transmission of both of radio resource scheduling and change notification PDCCH for SC-MCCH in the same subframe. The direct indication [5] or one NPDCCH for both SC-MCCH scheduling and SC-MCCH change notification [6] may be used for SC-MCCH change notification enhancementto achieve efficient transmission.
The SC-MCCH change notification mechanism depends on the SC-MCCH transmission mechanism. And the direct indication used for SC-MCCH change notification or one NPDCCH for both SC-MCCH scheduling and SC-MCCH change notification also need to be confirmed by RAN1. 
Proposal 2: If proposal 1 is approved, discuss SC-MCCH change notification transmission pattern.

Proposal 3: If proposal 1 is not approved, inform RAN1 the possible SC-MCCH change notification mechanisms and wait conclusion from RAN1.
3. Conclusion

In this contribution, SC-MCCH transmission and SC-MCCH notification mechanism are discussed based. And it is proposed:
Proposal 1: For NB-IoT and eMTC, a NPDCCH-less/MPDCCH-less mechanism is applied for SC-MCCH transmissions

Proposal 1bis:  If proposal 1 is approved, send LS to inform RAN1.
Proposal 2: If proposal 1 is approved, discuss SC-MCCH change notification transmission pattern.

Proposal 3: If proposal 1 is not approved, inform RAN1 the possible SC-MCCH change notification mechanisms and wait conclusion from RAN1.
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