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Introduction
In RAN2#114-e meeting [1], following relevant agreements were made.
	Agreements for Multicast activation notification
· Use PCCH for Multicast activation notification (also for MBS supporting nodes).
· Confirm that we convey the MBS session ID in the notification. 
· Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants)

Agreements for MCCH change notification
· 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.
· FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.
· 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.
· We support single MCCH (in this release)


In this contribution, we further discuss the aspects related to notifications for Multicast and Broadcast.
Discussion
Multicast Session Group Notification
As a multicast session can transition across activated and deactivated service-states, UEs belonging to pertinent multicast group, need to be informed about service-state change. Since as per RAN2 agreement only RRC_CONNECTED state is prioritized for active multicast support in Rel-17, only RRC_CONNECTED UEs would receive session deactivation notification and furthermore, dedicated signalling will provide both activation and deactivation related notification. However, UEs which have moved to RRC_IDLE or RRC_INACTIVE state, need to be provided notification for activation (of their deactivated multicast session(s)) by utilizing group notification approach. 
Approach for multicast session group notification
In previous meeting, RAN2 agreed to use PCCH for the purpose of multicast session notification indicating activation for UEs in RRC_IDLE and RRC_INACTIVE states. The group paging will convey MBS session ID and use of paging in all (legacy) PO with PRNTI is assumed as baseline. Further, discussion is to be considered for other variants.
We think RAN2 should clarify that the group paging will be provided for the pertinent POs of the UEs for whom multicast session was previously deactivated, and not for all POs. As network would be aware about these UEs and their pertinent POs, group paging can be controlled and restricted as per need. Otherwise, paging resources would be drastically consumed with no clear benefits. We think, as a clear principle, network should address paging only for UEs for which it is aware about their multicast session deactivation.
Proposal 1: Paging for multicast session notification for activation is provided for the pertinent POs of the UEs for whom multicast session was previously deactivated, and not for all (legacy) POs.
Reliability and robustness of group notification approach
There can be many reasons and causes due to which an UE in RRC_IDLE or RRC_INACTIVE state may miss the multicast session group notification, and will be unable to regain immediately the multicast session reception (examples include, however not limited to, UE has a temporary service or coverage loss, notification decoding issue, MUSIM switching gap). This demands for the need of reliability and robustness of notification approach. For this purpose, repetitions of group notification can be targeted. In general, repetition at every “Nth” paging cycle for “M” iterations can be considered for group notification approach. Of course, N and M parameters configuration is dependent on latency requirement of the multicast sessions concerned and should be taken care by network.
Proposal 2: Paging based group notification approach includes paging repetitions to support UEs which may miss session notification.
Catering UEs yet to join multicast session
As agreed in previous RAN2 meeting, multicast session reception is prioritized for RRC_CONNECTED state only.  Many of the UEs could be in RRC_IDLE or RRC_INACTIVE states, when they have interest or need to join multicast session. However, these UEs would not be monitoring for multicast session group notification for activation as they do not have deactivated session previously. Further, as multicast session needs to be joined and/or received in RRC_CONNECTED state only, UE would transit to RRC_CONNECTED state. However, it is possible that session is not yet activated and UEs may fall back to RRC_IDLE/RRC_INACTIVE state. Moreover, as described in SA2 TR [2], network may also reject or back-off the UE’s request to join, when session is not started or not in activated state.
To address such UEs, it is required that these UEs are also notified for session activation through group paging targeted to their POs, post their multicast session join attempt. This is in addition to proposal 1, however, network is also aware about these UEs due to their session join attempt for a deactivated session.
Proposal 3: UEs, which do not have their multicast session deactivated previously, are also considered for paging for group notification of session activation at their pertinent POs, post their multicast session join attempt for a deactivated session.
Multicast session release scenario
Multicast session group notification is primarily focussed on the ‘activation’ signalling to UEs in RRC_IDLE and RRC_INACTIVE states. However, there seems some ambiguity as to how these UEs will get to know about the potential ‘session release’ of the multicast session. It is understood that not all session stop times may be provided in EPG/USD given the dynamic scenario for multicast group services. Thereby, these UEs may be required to continuously and indefinitely monitor for group notification, even though these sessions might have been released. 
Furthermore, UE may also lose interest in multicast session in RRC_IDLE or RRC_INACTIVE state and it is understood that UE is required to provide a session leave indication to 5GC using NAS signalling as per previous RAN2 agreement [2] “RAN2 assumes that MBS session join/leave indications are sent using NAS signalling regardless of the RRC state the UE is in. 5GC should inform RAN about the UE leaving the MBS session”.
Apparently, there is a need to define a clear behaviour for these UEs, in RRC_IDLE and RRC_INACTIVE states, considering the following: 
a) Whether UEs, are also informed for the session group notification conveying “session release”, apart from session activation? 
b) Whether UEs are required to continuously and indefinitely monitor for group notification, even though these sessions might have been released?
c) Whether UEs can terminate the session group notification monitoring after a specified or a configured time duration if the session is not (re-)activated e.g. after a certain Inactivity timer expiry?
d) Whether UEs need to explicitly inform ‘session leave’ indication to network e.g. after completion of configured time duration without activation? Or is it implicitly understood by network?
Proposal 4: RAN2 to discuss on the need to define clear behaviour with regard to multicast session release for UEs in RRC_IDLE and RRC_INACTIVE states.
RACH congestion
In certain scenarios, where UEs, belonging to large groups or dense deployments (e.g. stadium, concert), when notified for session activation, there would be sudden surge in access attempts at same time. Consequently, it may lead to RACH congestion issue. Further, latency requirements may also vary for different multicast sessions. This twin challenge can be addressed if certain provisions are provided to distribute the access attempts and also differentiate the multiple multicast sessions with regard to their latency needs. We consider that group notification approach involves UAC mechanism for access attempt control and distribution. That is, TMGIs for multicast sessions are associated with access category and/or access identities and they are provided to UEs through USD/EPG or dedicated signalling when UEs join the pertinent multicast session. In the RRC_IDLE/RRC_INACTIVE state, UE avails the UAS barring info for the access category and/or access identities for multicast sessions through SIB1 and determine the access barring for multicast session when group notification (activation) is received and access attempt is to be made.
Proposal 5: To control RACH congestion upon reception of group notification for multicast session, UAC approach is adopted. UE receives the access category and/or access identities for the relevant multicast session(s) through USD/EPG or dedicated signalling while joining group.
Proposal 6: In the RRC_IDLE/RRC_INACTIVE state, UE receives the UAS barring info for access category and/or access identities for multicast sessions through SIB1 and determines the access barring for multicast session when group notification is received and access attempt is to be made.
Broadcast Session Notification
MCCH Change Notification
RAN2 agreed in previous meeting:
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.
One potential case for other information in MCCH can be neighbour cell information and it is important for the UE to know a change in neighbour cell information. That is, UE should read the MCCH when the neighbour cell information is changed apart from the modification of an ongoing session configuration. Therefore, RAN2 should confirm the last part of agreement (i.e. drop FFS term) as
Proposal 7: Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) and/or due to modification of other information, if any, carried by MCCH is provided with an explicit and common 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).
UE Missing MCCH Change Notification
In previous meeting, some concerns were expressed with the reliability of MCCH change notification. For example, UE may face scenarios related to false alarm (wrongly detecting change notification when it is not there) or misdetection (fail to detect change notification when it is there). However, in our understanding PHY signalling is quite robust and it is extremely unlikely for these scenarios to occur. Further, UE implementations generally have effective algorithms and approaches to deal with these situations e.g. False alarm detection algorithms. Furthermore, UE can always decode and receive MCCH change notification in the next repetition occasion in case when uncertainties of reception are detected. Consequently, for NR MBS (like legacy eMBMS and SC-PTM), there is no special need to address the possibility of UE missing an MCCH change notification and it should be left to UE implementation.
Proposal 8: RAN2 does not specify any mechanism to address the possibility of UE missing an MCCH change notification and it is left to UE implementation.
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Multicast Session Group Notification
Proposal 1: Paging for multicast session notification for activation is provided for the pertinent POs of the UEs for whom multicast session was previously deactivated, and not for all (legacy) POs.
Proposal 2: Paging based group notification approach includes paging repetitions to support UEs which may miss session notification.
Proposal 3: UEs, which do not have their multicast session deactivated previously, are also considered for paging for group notification of session activation at their pertinent POs, post their multicast session join attempt for a deactivated session.
Proposal 4: RAN2 to discuss on the need to define clear behaviour with regard to multicast session release for UEs in RRC_IDLE and RRC_INACTIVE states.
Proposal 5: To control RACH congestion upon reception of group notification for multicast session, UAC approach is adopted. UE receives the access category and/or access identities for the relevant multicast session(s) through USD/EPG or dedicated signalling while joining group.
Proposal 6: In the RRC_IDLE/RRC_INACTIVE state, UE receives the UAS barring info for access category and/or access identities for multicast sessions through SIB1 and determines the access barring for multicast session when group notification is received and access attempt is to be made.
Broadcast Session Notification
Proposal 7: Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) and/or due to modification of other information, if any, carried by MCCH is provided with an explicit and common 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).
Proposal 8: RAN2 does not specify any mechanism to address the possibility of UE missing an MCCH change notification and it is left to UE implementation.
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