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1. Introduction
Regarding the MCCH change notification issue, the following agreements were achieved in RAN2#115-e meeting [1]. 
	RAN2 waits for RAN1’s final decision on which RNTI/DCI (i.e. Alt1 and/or Alt 2 as identified by RAN1) for MCCH change notification to be adopted.
Do not specify any mechanism to address the possibility of UE missing an MCCH change notification and it is left to UE implementation.
A single MCCH channel with multiple modification/repetition periods is not supported, i.e. there is a single configuration of modification/repetition for MCCH (in Rel-17).



In the RAN1’s last several meetings, the issue was discussed, and the corresponding agreements were achieved as described following:
	Agreement in RAN1#105-e:
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.

Conclusion:
It is up to RAN2 to decide the specific contents of the MCCH change notification, e.g, whether notification only informs about session start, whether or not notification also informs about session modification/stop or whether or not the notification informs about any other information.

Agreement in RAN1#106-e:
Study and reach an agreement by RAN1#106b-e on whether Alt1 and Alt2 for MCCH change notification indication can accommodate at least 2 bits for the notification of MCCH configuration changes due to a session start and the notification of MCCH configuration changes of an ongoing session (including session stop).

Working assumption in RAN1#106bis-e:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1



Unfortunately, RAN1 had not reach a final agreement and just as a compromised working assumption for further discussion. Considering the meeting progress, especially only one meeting is left for RAN1, maybe it is better to further discuss the issue in RAN2 and can offer more information for RAN1. Thus, in this contribution, we will further discuss the MCCH change notification issue based on the agreements achieved in previous RAN1/2 meeting.
2. [bookmark: OLE_LINK1][bookmark: _Ref53170110]Discussion
In legacy mechanism for LTE, two mechanisms as discussed by RAN1 are adopted for MCCH notification, which is reproduced as followings for convenience.
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· E.g., SC-N-RNTI is introduced
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH
· E.g., “Information for SC-MCCH change notification” filed with two bits carried in DCI format 6-1A/B for BL UEs, UEs in CE or NB-IoT UEs.

Based on the RAN1’s e-mail discussion, FL give the following summary from RAN1’s perspective in RAN1#106bis-e meeting [2]:
	· There is common understanding that both Alt 1 & Alt 2 work.
· Some companies have suggested leaving the decision up to RAN2 which alternative to support. However, we only have one meeting left in RAN1 to complete REL-17 and RAN1 may not have time to finish details of other Issues or potential follow up work from RAN2 decision.



It obviously can be seen that RAN1 think both Alt 1and Alt 2 can work and which option is recommended for RAN2 doesn’t reach consensus, and only a compromised working assumption was reached for further discussion. In addition, the FL have concern about the RAN1 meeting TU to complete Rel-17. RAN2 have sent the LS to RAN1 more than two meetings and still no reply. Considering the meeting progress and RAN1’s next meeting is later than our RAN2’s November meeting, we can discuss the issue in RAN2 with high priority and send helpful LS to RAN1 for their better discussion.
[bookmark: _Ref85709427]Observation 1: RAN1 think both Alt 1(a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) and Alt 2(a.k.a., use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH) can work for MCCH change notification.
From our understanding, the two alternatives have the different behaviour based on the description of TS 36.300 [3], which is illustrated in Figure 1. 
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[bookmark: _Ref85654657]Figure 1 The MCCH change notification mechanism in LTE
For Alt 1, the MCCH change notification information is sent in the first subframe in a repetition period where the SC-MCCH can be scheduled, and when the UE receives a notification, it acquires the SC-MCCH in the same subframe.

For Alt 2, the MCCH change notification is sent in the DCI with SC-RNTI/G-RNTI scheduling SC-MCCH and when the UE receives the notification, it acquires the SC-MCCH in the same (SC-RNTI) or next (G-RNTI) modification period.

Compared the Alt 1 with Alt 2, it can be seen that Alt 1 has some benefits as following:
· For Alt 1, it only needs UE to monitor the MCCH change notification in some predefined occasion. However, for Alt 2, the UE will need all repetition period within one modification period to judge whether the MCCH change notification is delivered even if it has received SC-MCCH successfully in one repetition, which definitely will need more power consumption and is not friendly to NR UE.
· For Alt 1, it acquires the SC-MCCH in the same subframe with change notification subframe, in other words, the latency is shorter and no need to monitor in the other repetition period. However, for Alt 2, it acquires the SC-MCCH in the other repetition period or in the next modification period. Thus, besides the power consumption concern as mentioned above, the Alt 2 also increased the system latency, which is also not desirable for NR UE.
[bookmark: _Ref85709431]Observation 2: UE needs more power consumption if Alt 2(a.k.a., use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH) is used for MCCH change notification.
[bookmark: _Ref85709433]Observation 3: The system latency is increased if Alt 2(a.k.a., use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH) is used for MCCH change notification.

Regarding the DCI format for MCCH/MTCH, the following agreement was achieved in previous RAN1#105-e meeting [4].

	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, DCI format 1_0 is used as baseline for GC-PDCCH of MCCH and MTCH.



Considering the UE processing complexity, the same DCI format used for MCCH/MTCH can be reused for MCCH change notification for Alt 1. Since it has been agreed as baseline for GC-PDCCH of MCCH and MTCH in previous meeting, we propose DCI 1_0 is used for MCCH change notification. 
[bookmark: _Ref85709434]Observation 4: The same DCI format used for MCCH/MTCH can be reused for MCCH change notification.
[bookmark: _Ref71574780]Proposal 1: MBS DCI format 1_0 used for MCCH and MTCH reception is reused for NR MBS MCCH change notification.
[bookmark: OLE_LINK2]Regarding the missing an MCCH change notification issue, we had achieved that it does not to specify any mechanism to address the possibility of UE missing an MCCH change notification and it is left to UE implementation in last RAN2#115-e meeting [1]. For the Alt 2, the field within DCI for MCCH change notification will be added in the existing DCI field, and needs to consider the PDCCH decoding performance and DCI size alignment procedure if more bit will be introduced. Compared with Alt 2, Alt 1 with a new RNTI, it is nature the field is new for the corresponding DCI, and it will not affect the PDCCH carrying MCCH performance. Besides, the Alt 1 has more reserved bits and can keep the better backword compatibility.
[bookmark: _Ref85709436]Observation 5: The Alt 1(a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) with DCI 1_0 can keep the better decoding performance and backword compatibility.
Considering the reason discussed above, e.g., the power consumption and latency concern, the backword compatibility consideration for future MBS release, the Alt 1 is supported for MCCH change notification.
[bookmark: _Ref85709479]Proposal 2: The Alt 1 (a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) is supported for MCCH change notification.
Since RAN1 have got stuck in the discussion and no better answer to this issue for now, also considering the limited meeting time left for RAN1 as we mentioned above, we suggest to send a LS to RAN1 that the Alt 1 is preferred from RAN’2 perspective.
[bookmark: _Ref85716683]Proposal 3: Send an LS to RAN1 indicating that Alt 1(a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) is preferred from RAN2’s perspective.

For Alt 1, a new RNTI is should be defined. In LTE SC-PTM, MCCH change notification is also indicated by PDCCH using DCI format 1C with CRC scrambled by SC-N-RNTI. For Rel-17 NR MBS, the new RNTI (MCCH-N-RNTI) can be defined for NR MBS MCCH change notification as the described in Alt 1. As for the notification of MCCH configuration changes due to a session start and the notification of MCCH configuration changes of an ongoing session, the two bits also can be included in the DCI format 1_0 with MCCH-N-RNTI. Thus, we suggest that DCI format 1_0 scrambled by a new RNTI (e.g., MCCH-N-RNTI) can be used for MCCH change notification.
[bookmark: _Ref71574734]Proposal 4: A new RNTI (e.g., MCCH-N-RNTI) should be defined for MCCH change notification.

3. Conclusion 
In this contribution, we discuss the MCCH change notification mechanism, and the following observations and proposals are suggested:
Observation:
Observation 1: RAN1 think both Alt 1(a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) and Alt 2(a.k.a., use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH) can work for MCCH change notification.
Observation 2: UE needs more power consumption if Alt 2(a.k.a., use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH) is used for MCCH change notification.
Observation 3: The system latency is increased if Alt 2(a.k.a., use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH) is used for MCCH change notification.
Observation 4: The same DCI format used for MCCH/MTCH can be reused for MCCH change notification.
Observation 5: The Alt 1(a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) with DCI 1_0 can keep the better decoding performance and backword compatibility.
Proposal:
Proposal 1: MBS DCI format 1_0 used for MCCH and MTCH reception is reused for NR MBS MCCH change notification.
[bookmark: _GoBack]Proposal 2: The Alt 1 (a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) is supported for MCCH change notification.
Proposal 3: Send an LS to RAN1 indicating that Alt 1(a.k.a., define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification) is preferred from RAN2’s perspective.
Proposal 4: A new RNTI (e.g., MCCH-N-RNTI) should be defined for MCCH change notification.
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