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[bookmark: _Ref129681832]DCI formats of SC-MCCH and SC-MTCH were discussed in RAN1#87 with the following agreements [1]:
· Scheduling delay field is not introduced in DCI format for scheduling SC-MCCH
Meanwhile, SC-MCCH change notification was discussed in RAN2#96 with the following agreements [2]:
· Use 1 bit in the DCI in PDCCH for SC-MCCH scheduling, and SC-RNTI is used.
· Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.
· Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 
This contribution provides further considerations for the remaining details of NB-IoT SC-PTM.
UE behavior when detecting SC-MCCH change
According to RAN2#96 agreements, the DCI format for scheduling SC-MTCH includes 2 bits to indicate information for SC-MCCH change notification. One bit is used to indicate whether the configuration of the associated SC-MTCH will change in the next MP, and another bit is used to indicate whether any new SC-MTCHs are to be transmitted in the next MP.
There is an LS from RAN2 to RAN1 to ask whether 2 available bits can be used to indicate information for SC-MCCH change notification. Based on the agreements in RAN1 and the draft CR, there is sufficient space for 2 bits field for SC-MCCH change notification in DCI format for scheduling SC-MTCH.
Proposal 1: Send LS to inform RAN2 that the DCI format for scheduling SC-MTCH can convey 2 bits field for SC-MCCH change notification.
UE acquisition of SC-MCCH/SC-MTCH across a modification period (MP) boundary, and detection of SC-MCCH change are largely matters for RAN2. Here, we give our understanding of some of the open issues to help ensure companies are aligned in their understanding during RAN1 discussions.
Based on RAN2 agreements, when there is no change of the SC-MTCH configurations and no new SC-MTCHs commencing in the next MP, the UE should keep on receiving the NPDSCHs of SC-MTCH and monitoring the relevant Type2-MSS.
Observation 1: When the SC-MCCH is not changed in the next MP, UE should keep on receiving SC-MTCH and monitoring Type2-MSS.
When it is indicated that the current SC-MTCH’s configuration will change in the next MP, then as agreed in RAN2, the UE should re-acquire the SC-MCCH in the next MP. During the remaining time before the next MP starts, the UE should keep on receiving NPDSCHs of the SC-MTCH and monitoring the associated Type2-MSS. An example can be found in Figure 1.
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Figure 1: Example of UE procedure
Observation 2: If the SC-MCCH is indicated to be changed in the next MP, UE should keep on receiving SC-MTCH until the next MP starts.
If the DCI indicates the SC-MCCH is changed in the next MP and the scheduled NPDSCH of SC-MTCH overlaps with the next MP, as Figure 2 shows, the UE can firstly finish the reception of the NPDSCH of the scheduled SC-MTCH, and then acquire the SC-MCCH later in the next MP. SC-MCCH is usually transmitted several times in a MP, hence the UE can have the chance to acquire SC-MCCH after receiving the NPDSCHs which were already scheduled in the previous MP. However, this can be left to UE implementation.
[image: ]
Figure 2: Example of NPDSCH overlaps with next MP
When a new SC-MTCH(s) is commencing in the next MP, then UE needs to acquire SC-MCCH in the next MP if the UE is also interested in other higher priority multicast traffic.
During multicast reception, a NB-IoT UE should try to detect DCIs for scheduling NPDSCHs of all SC-MTCHs of interest. If there is no DCI for scheduling any such SC-MTCHs, this could be caused misalignment of configurations of the current SC-MTCH. In this case, the UE should re-acquire the SC-MCCH in the next MP. This can be further discussed in RAN2.
Proposal 2: If UE has not detected any DCIs for scheduling an interested SC-MTCH during a MP, the UE should re-acquire the SC-MCCH in the next MP.
Downlink gap for SC-PTM
The Release-13 NPDSCH supports transmission gap with the parameters carried in system information. The NPDSCH carrying SC-MCCH and SC-MTCH should also support the downlink transmission gap with the same mechanism in Release-13 to avoid one SC-PTM transmission occupying the downlink resource for a long duration.
Proposal 3: The downlink transmission gap configuration applies to NPDSCH carrying SC-MCCH and SC-MTCH.
SC-MCCH scheduling delay
In RAN1#87 it has been agreed not to introduce scheduling delay field in the DCI format scheduling SC-MCCH, but the fixed value of the scheduling delay has not been decided. There does not seem to be any reason to have a different behavior than defined in Rel-13 for paging, so the scheduling delay for SC-MCCH can be set to 0.
Proposal 4: The scheduling delay from n+5 DL subframe to the earliest start of NPDSCH for SC-MCCH is fixed to 0, where the NPDCCH for SC-MCCH ends in subframe n.
Conclusions
In this contribution, the remaining details of NB-IoT SC-PTM are discussed and several proposals are made regarding UE behavior regarding SC-MCCH change, Downlink gap for SC-PTM transmission and scheduling delay for SC-MCCH.
Proposal 1: Send LS to inform RAN2 that the DCI format for scheduling SC-MTCH can convey 2 bits field for SC-MCCH change notification.
Observation 1: When the SC-MCCH is not changed in the next MP, UE should keep on receiving SC-MTCH and monitoring Type2-MSS.
Observation 2: If the SC-MCCH is indicated to be changed in the next MP, UE should keep on receiving SC-MTCH until the next MP starts.
Proposal 2: If UE has not detected any DCIs for scheduling an interested SC-MTCH during a MP, the UE should re-acquire the SC-MCCH in the next MP.
Proposal 3: The downlink transmission gap configuration applies to NPDSCH carrying SC-MCCH and SC-MTCH.
Proposal 4: The scheduling delay from n+5 DL subframe to the earliest start of NPDSCH for SC-MCCH is fixed to 0, where the NPDCCH for SC-MCCH ends in subframe n.
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UE shall receive these SC-MTCH NPDSCHs 


