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1 Introduction

The Enhancements of NB-IoT WI in [1] was agreed in RAN#72. One of the objectives is to study the NB-IoT Multicast operation as follows.

Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

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

In this contributions, the possible solutions of change notification of SC-PTM are summarized and try to find a way forward. 

2 Discussion
In Rel-13 SC-PTM, the change notification is used to inform a new MBMS session arrival, a MBMS session removal and the change of the configuration for some MBMS sessions. It aims to avoid always reception of whole SC-MCCH information to check any change happens. Based on the latest discussions in RAN1#86 and RAN2#95 meeting, there are three ways to notify the change of SC-MCCH in principle.
1) A single DCI to notify the change

In Rel-13, a DCI scrambled by SC-N-RNTI is used to notify the change of SC-MCCH. And such a DCI appears in the same sub-frame for a quick reception of the updated SC-MCCH information.

It could be achieved by defining a new NPDCCH CSS as proposed in [2] so that the UE could receive the updated SC-MCCH information in the same duration to reduce additional latency for start of new MBMS session. From the view of sourcing companies, it is a straight way forward. RAN1 is proposed to evaluate the feasibility.  

Proposal 1: RAN1 discusses the possibility to introduce a new/updated CSS including change notification and NPDCCH scheduling for SC-MCCH
2) Piggyback change notification in Paging/ Direct Indication Information 

There is a proposal to broadcast the SC-MCCH information in the system information such as SIB20-NB mentioned in [3]. The change of SC-MCCH information i.e. SIB20-NB will be naturally indicated by the change notification of system information included in Paging/Direct Indication Information or clear indication in SIB1-NB.
Currently, the IE systemInfoModification in Paging/Direct Indication Information could only indicate a BCCH modification other than for SIB14-NB and SIB16-NB. The UE has to re-acquire the SIB1-NB for the changed system information type by checking SystemInfoValueTagSI. It is worthy to note that the scheduling of SI-NB such as the TBS is included in the SIB1. With an MBMS session arrival or removal, the size of SC-MCCH information is changeable. For the spectrum efficiency, the TBS allocated to the SI message containing SIB20-NB should be changed accordingly, which requires the change of SIB1-NB.The extra power consumption of SIB1 reception could not be neglected. 
Furthermore, in RAN2#95 it has been agreed that “Both SC-MCCH and SC-MTCH can maybe be scheduled on anchor carrier and/or non-anchor carrier for NB-IoT.” in [4]. If SC-MCCH information is included in system information, the support of SI in non-anchor carrier should be discussed. It is a little out of the scope of the WI. 

Proposal 2: Support of SI in non-anchor carrier should be avoided.
Paging based change notification could be used with a legacy DCI scheduled or control-less SC-MCCH   transmission in [5]. Compared with the system information transmission, a separate SC-MCCH is needed in either anchor or non-anchor carrier without any combination with system information. And in this case, there is no special requirement on the DCI format/ CSS design.
3) Notification field in the DCI scheduling SC-MCCH/SC-MTCH
It was also proposed to include the change notification in the DCI scheduling SC-MCCH in [6]. It could be realized by update the existing DCI format with a new field or by introduce a new DCI format. There is a prerequisite of supporting DCI scheduling SC-MCCH in this solution. And UE does not need to receive the PDSCH carrying SC-MCCH when there is no change notified.

There is also a possible way to include the change notification in the DCI scheduling SC-MTCH to avoid the interruption of MBMS service as mentioned in [7]. Such a change notification could only indicate the change of configuration, the change of session arrival or removal should be notified by other ways, e.g.  in Paging message. However, from the view of sourcing companies, the interruption could be avoided by eNB scheduling implementation. The possible transmission of SC-MTCH could be skipped by eNB scheduling when there is overlap between the reception of change notification and certain MBMS services. 
Proposal 3：If proposal 1 is unfeasible, a notification field in the DCI scheduling SC-MCCH could be for further discussion
3 Conclusion

Based on the discussion in section 2 it is proposed as following:
Proposal 1
RAN1 discusses the possibility to introduce a new/updated CSS including change notification and NPDCCH scheduling for SC-MCCH
Proposal 2
Support of SI in non-anchor carrier should be avoided.
Proposal 3       If proposal 1 is unfeasible, a notification field in the DCI scheduling SC-MCCH could be for further discussion.
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