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1.	Introduction
In this document, we provide our views on MCCH change notification procedures for RRC_IDLE and RRC_INACTIVE UEs.
2.	Discussion
2.1	MCCH change notification
	RAN1 #105e
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.


In RAN1 #105e meeting, the group has agreed to study MCCH change notification procedures. During the email discussion, majority companies prefer to adopt approaches from LTE SC-PTM. According to the SC-MCCH notification procedures captured in the clause 5.8a.1.3 in TS 36.331, Alt 1 and Alt 2 in the agreement above can associate to the SC-MCCH change notification for regular UE and BL/CE/NB-IoT UE, respectively. 
If a base station sends a SC-MCCH change notification to a UE other than BL UEs, UEs in CE or NB-IoT UEs, the UE expects to read the notification from the beginning of a modification period. Where the notification is carried by a very compact DCI format 1C with CRC scrambled by SC-N-RNTI. The very compact DCI format guarantees the reception since the notification is only transmitted once in a modification period.
Once the UE receives the notification, the UE acquires the SC-MCCH information in the same subframe where the notification received. The SC-MCCH information is carried by a compact DCI format 1A with CRC scrambled by SC-RNTI, which is sent periodically within a modification period. In other word, the reception of the SC-MCCH information is secured by PDSCH repetition.
Observation 1: In LTE SC-PTM, for UE other than BL UEs, UEs in CE or NB-IoT UEs, a very compact DCI format 1C is applied to SC-MCCH change notification to secure the reception reliability. In order to achieve a similar reliability as in LTE SC-PTM, delivering of MBS MCCH change notification should have higher reliability than the MBS MCCH information.
On the other hand, if a base station changes SC-MCCH configuration, the base station notifies the BL UEs, UEs in CE or NB-IoT UEs about the change in every PDCCH which schedules the first SC-MCCH information. The notification and the SC-MCCH information is carried by DCI format 6-2 with CRC scrambled by SC-RNTI, where there is a 1 bit field indicates the change notification. Although the DCI size of 6-2 and 1C are similar, the reliability of the change notification can be further increased by the PDCCH repetition. Back to NR MBS, if we want to adopt SC-MCCH change notification procedures from LTE SC-PTM, we should also consider these reliability features alongside with these alternatives. 
Observation 2: In LTE SC-PTM, for BL UEs, UEs in CE or NB-IoT UEs, DCI format 6-2 with CRC scrambled by SC-RNTI is applied for SC-MCCH change notification and SC-MCCH information delivery. Where the transmission reliability is further enhanced by PDCCH repetition. 

	RAN1 #106e
Agreement
For broadcast reception with UEs in RRC_IDLE/INACTIVE state, the DCI size of GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH is aligned with DCI format 1_0 with CRC scrambled by C-RNTI in the CSS.



Considering the DCI size in NR, the group has agreed to align the size of DCI format 1_0 for C-RNTI and for the RNTI scheduling MCCH/MTCH. Accordingly, Alt-2 shares the same reliability as detecting DCI format 1_0 with CRC scrambled with C-RNTI. The size of NR DCI format 1_0 is about doubled to LTE DCI formats 1C and 6-2. However, the size of CCE in NR is also doubled to CCE defined in LTE. Thus, if the notification is sent in the same CCE aggregation level, it can be expected that Alt-2 can provide similar performance to the non-BL/CE/NB-IoT UE in LTE. Further, NR supports aggregation level up to 16 CCEs (Max CCE aggregation level in LTE is 8), it can provide the reliability comparable with 2 repetitions of MCCH notification in LTE. According to the observation, we think Alt-2 is sufficient to eMBB UE. 

[bookmark: _GoBack]Observation 3: Considering the larger size of CCE and the higher supported aggregation level in NR, sending MCCH notification by using DCI format 1_0 can achieve the reliability that is comparable to LTE DCI format 6-2 with 2 repetitions.
Proposal 1: Support Alt-2, use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification.

	Agreement (Updated proposal from RAN1#106e):
For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case-C
· Support at least one of Case D and Case E. 
· Down-selection to be made at RAN1#106b-e
· Note: Case C, D and E are defined in previous agreements



As confirmed in the RAN plenary #93 meeting, in addition to the Case-C, RAN1 is going to down select a second CFR case (i.e. Case-D and Case-E) for GC-PDCCH/PDSCH carrying MCCH and MTCH in RRC IDLE/INACTIVE state. For Case-D, it adopts the initial BWP configured in the SIB-1 to fulfil this task. But the main concern from companies is that for UE who doesn’t consume broadcast services may be forced to be configured with a larger initial BWP. On the other hand, Case-E provides a solution by configuring an individual BWP for the CFR. As a trade-off, Case-E has to introduce extended field in the SIB-1, which increases the overhead to other UEs. From our perspective, because there is only one meeting left before RAN1 freeze. The group may not have sufficient time to complete the issue. Thus, we propose to adopt a solution with minimal UE behaver changes. 

Proposal 2: Support to adopt Case-D for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state. 





3.	Conclusion
Observation 1: In LTE SC-PTM, for UE other than BL UEs, UEs in CE or NB-IoT UEs, a very compact DCI format 1C is applied to SC-MCCH change notification to secure the reception reliability. In order to achieve a similar reliability as in LTE SC-PTM, delivering of MBS MCCH change notification should have higher reliability than the MBS MCCH information.
Observation 2: In LTE SC-PTM, for BL UEs, UEs in CE or NB-IoT UEs, DCI format 6-2 with CRC scrambled by SC-RNTI is applied for SC-MCCH change notification and SC-MCCH information delivery. Where the transmission reliability is secured by PDCCH repetition.
Observation 3: Considering the larger size of CCE and the higher supported aggregation level in NR, sending MCCH notification by using DCI format 1_0 can achieve the reliability that is comparable to LTE DCI format 6-2 with 2 repetitions.
Proposal 1: Support Alt-2, use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
Proposal 2: Support to adopt Case-D for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state. 

