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Introduction
For MCCH change notification, it has been discussed in the past meetings and many agreements have been reached. However, there are still a few open issues left. 
We discuss them in this contribution. More specifically, the following aspects are covered,
· The separate bit for modification
· MCCH change notification missing issue
· RNTI for MCCH change notification
Discussion
[bookmark: OLE_LINK1]The separate bit for modification
A separate bit was agreed to indicate the modification of ongoing MBS sessions, according to agreement in RAN2#114e meeting as in [1],
	Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) is provided with an explicit notification from the network  (provided that RAN1 confirms a separate bit for this purpose can be accommodated in the MCCH change notification DCI, in addition to a bit for session start notification). FFS on whether this notification can be reused for modification of other information carried by MCCH, if any.


For the FFS part above, some companies proposed that the modification bit can also be used to indicate the modification of other information (i.e. the list of neighboring cells providing the ongoing MBS services). However, it is not decided yet whether to include the list of neighboring cells providing the ongoing MBS services in MCCH information. Based on analysis in our companion paper [2], it depends on whether there is requirement from SA2 to support broadcast reception (i.e. via unicast PDU session) on cell not in the MBS service area, and it needs further clarification from SA2.
Observation 1: whether there is information (i.e. the list of neighboring cells providing the ongoing MBS services) other than MTCH configuration depends on SA2 clarification.
Proposal 1: FFS on whether modification bit can be reused for other information carried by MCCH, depending on SA2 clarification.
MCCH change notification missing issue
Since it is agreed to use a separate bit for the indication of the modification of an ongoing session, Normally UE receiving an ongoing broadcast session will try to acquire the MCCH only when it received MCCH change notification and the modification bit is set to true, i.e. UE receiving ongoing broadcast session does not need to read MCCH for the corresponding ongoing session in every modification period.
gNB transmits the MCCH change notification when the MTCH configuration of an ongoing session changes or the ongoing session is stopped. It is possible that UE fails to acquire the MCCH change notification due to some reason (e.g. bad radio condition). It may result in service interruption at UE side due to still using out of date MTCH configuration. That is why a FFS below is left during RAN2#114e meeting according to [1],
	FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.


To determine whether to address the MCCH change notification missing issue, we may need to figure out on two aspects beforehand,
· The probability of missing the MCCH changes notification.
· Whether it can be recovered by UE implementation when notification missing issue happens.
In LTE SC-PTM, the change notification is sent on each repetition period in the modification period, according to [3],
	-	SC-MCCH is transmitted by RRC every SC-MCCH repetition period;
-	SC-MCCH uses a modification period;
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]-	Except for NB-IoT UEs, BL UEs or UEs in enhanced coverage a notification mechanism is used to announce changes of SC-MCCH due to Session Start:
-	The notification is sent in the first subframe in a repetition period where the SC-MCCH can be scheduled. The notification is sent using the DCI format 1C with SC-N-RNTI and one bit within the 8-bit bitmap;


So if there are multiple repetition periods configured in a modification period, the MCCH change notification will be sent on each repetition period within the modification period when the MCCH information changes. 
With this, UE can still receive the change notification in subsequent repetition periods in case it missed the notification in the first repetition period due to temporary bad radio condition within the modification period. So this mechanism can help to alleviate the change notification missing problem.
In NR MBS, we have agreed that the MCCH change notification is send on each MCCH repetition period if a dedicated RNTI is used, according to [1],
	At least in case RAN1 decides to utilize RNTI other than MCCH-RNTI for MCCH change notification, MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period.


Because of the benefit mentioned above, it is worth to confirm that MCCH change notification should be sent on each repetition period within the modification period when the MCCH information changes, regardless whether a dedicated RNTI is used for MCCH change notification.
[bookmark: OLE_LINK19]Proposal 2: Confirm that MCCH change notification should be sent on each MCCH repetition period within the modification period when the MCCH information changes.
It should be a rare case that UE fails to acquire the change notification in all the repetition periods within the modification period. So the probability of missing an MCCH change notification should be very low if proposal 2 is agreed.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Observation 2: The probability of missing an MCCH change notification should be very low.
In case it happens, it means that UE encounters continuous bad radio condition, i.e. it lasts across more than one modification period. In this case, solutions such as transmitting the change notification more times even across more than one modification period will not resolve the problem. Furthermore, it does not make much sense to specify a mechanism to enable UE to get the MCCH change notification, but at the same time UE may not be able to decode MCCH/MTCHs successfully due to such bad radio condition case. 
The way for UE to recover from the above failure can be up to UE implementation or existing mechanism. When UE fails to decode MTCH for a long time, UE can,
1. Autonomously try to read the MCCH 
2. Or initiate cell selection to another cell. 
Hence, it is sufficient to up to UE implementation to resolve the MCCH change notification missing issue.
Observation 3: If missing MCCH change notification happens, the failure of broadcast reception can be recovered by UE implementation (e.g. reading MCCH autonomously, or cell selection).
Proposal 3: It is up to UE implementation to resolve MCCH change notification missing issue. 
RNTI for MCCH change notification
The RNTI used for MCCH change notification was discussed in RAN2 previously and eventually it is decided to leave it to RAN1 for determination, according to agreement of RAN2#113bis-e meeting,
	It is up to RAN1 to decide about the RNTI and DCI format used for MCCH change notifications. 


If there is a dedicated RNTI for change notification, there will still be some work in RAN2, such as specifying the RNTI value in the spec.
However, the issue is still under discussion in RAN1, according to RAN1#105-e agreements as following,
	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.


So RAN2 work on thid is still pending on RAN1 progress.
Proposal 4: The RNTI for MCCH change notification is pending on RAN1 progress.
Conclusion
In this contribution, we discussed the open Issues on MCCH change notification, based on which the observations and proposals are summarized as the following,
The separate bit for modification
Observation 1: whether there is information (i.e. the list of neighboring cells providing the ongoing MBS services) other than MTCH configuration depends on SA2 clarification.
Proposal 1: FFS on whether modification bit can be reused for other information carried by MCCH, depending on SA2 clarification.
MCCH change notification missing issue
Proposal 2: Confirm that MCCH change notification should be sent on each MCCH repetition period within the modification period when the MCCH information changes.
Observation 2: The probability of missing an MCCH change notification should be very low.
Observation 3: If missing MCCH change notification happens, the failure of broadcast reception can be recovered by UE implementation (e.g. reading MCCH autonomously, or cell selection).
[bookmark: _GoBack]Proposal 3: It is up to UE implementation to resolve MCCH change notification missing issue. 
RNTI for MCCH change notification
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 4: The RNTI for MCCH change notification is pending on RAN1 progress.
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