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Introduction
In RAN2#115-e meeting [1], following relevant agreements were made.
	· 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.
· Provided RAN3 confirms, paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s).
· RAN2 sends an LS to RAN3 and SA2 to indicate its preference for paging for multicast activation notification to be used in the relevant legacy POs for the UEs with non activated multicast session(s). Further, RAN2 requests RAN3 for confirmation and if so, also specifying required network signalling.
· Confirm extending the unicast paging message to include a new paging record list ( pagingGroupList) for group activation notification of multicast sessions.
· NAS is expected to inform UE about multicast session release (e.g. to stop monitoring for multicast session activation). 
· It is up to network implementation (e.g. paging repetitions) for addressing scenario of potential notification loss for UEs.
· RAN2 not to prioritize addressing of PRACH capacity issue due to group notification.
· It is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used.
· It is FFS to introduce MBS specific UAC.
· It is FFS on the establishment cause and resume cause for MBS.
· It is FFS if there is a need to prioritize a frequency with multicast support for idle/inactive UEs that monitor multicast activation notification.


In this contribution, we further discuss the aspects related to notifications for Multicast and Broadcast.
Discussion
Multicast Session Group Notification
UEs which have moved to RRC_IDLE or RRC_INACTIVE state, are provided group notification for activation (of their non-activated multicast session(s)) by utilizing paging approach. 
CN Paging and RAN Paging
It is clear that SA2 only considers CM_IDLE (RRC_IDLE) UEs for group paging and RRC_INACTIVE UEs must be notified by gNB by RAN paging [2]. During email discussion, some companies commented to have common approach for group notification (e.g. only CN paging) in order to save resources. However, such approach will bring more complexities and issues as
a) gNB keeps the context for RRC_INACTIVE UEs and these need be RAN paged.
b) CN paging is relevant for RRC_INACTIVE UEs only in state mismatch scenario. RRC_INACTIVE UEs on receiving CN Paging transits to RRC_IDLE as in legacy protocol. State transition will be undesired and drastic if RRC_INACTIVE UEs are expected to receive CN paging for group notification.
c) CN paging is only available if there is at least one other UE in RRC_IDLE state in the cell and such a pre-condition may not be always holding.
Proposal 1: RAN2 to confirm keeping CN paging and RAN paging approaches respectively for RRC_IDLE and RRC_INACTIVE UEs for multicast activation group notification and avoid any further optimization.
Conflict of resumeCause
One potential issue of resumeCause conflict can occur as RRC_INACTIVE UE may receive legacy unicast paging as well as group notification. In this case, it should be clarified that RRC connection resumption procedure is initiated with resumeCause set to higher priority of the two.
Proposal 2: RRC connection resumption procedure is initiated with resumeCause set to higher priority of the two, when RRC_INACTIVE UE receives legacy paging as well as group notification, as shown in Text Proposal to 38.331.
MBS Specific UAC
In certain scenarios, where UEs, belonging to large groups or dense deployments (e.g. stadium, concert), are notified for session activation, there would be sudden surge in access attempts at same time. Consequently, it may lead to congestion issue. Further, latency requirements may also vary for different multicast sessions. 
These issues 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 UAC 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 3: To control 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 4: In the RRC_IDLE/RRC_INACTIVE state, UE receives the UAC 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.
[bookmark: _GoBack]Another significant issue is providing UEs suitable MBS configuration (e.g. BWP) early at the connection setup or resume. As UE cannot provide MBS interest indication prior to security activation as per SA3 agreement [3], there is a potential delay in availing the suitable MBS configuration. This can be addressed largely if network is pre-informed on the establishment cases and resume cause and network can accordingly configure e.g. BWP for the UEs. Further, this also facilitates network provide differential treatment to different MBS services causes e.g. low priority, high priority or critical MBS.
Proposal 5: Establishment cause and resume cause includes at least one MBS cause to early notify the network and avail suitable MBS configuration (e.g. BWP).
Multicast Frequency Prioritization
In previous RAN2 meeting, it is kept FFS if there is a need to prioritize a frequency with multicast support for RRC_IDLE/RRC_INACTIVE UEs that monitor multicast activation notification.
Frequency prioritization for RRC_IDLE/RRC_INACTIVE UEs only for broadcast service continuity and SIBx and SIBy support have been defined. Multicast is received only in RRC_CONNECTED and service continuity is handled by network (e.g. through handover and mobility procedures across MBS and/or non-MBS cells). To prioritize a frequency for multicast activation notification is not essential as UEs can be served in non-MBS cells with unicast means for multicast activation notification, while group notification is already available in MBS cells. Moreover, there is new complexity and specification impact for designing SIB and signalling mechanism for multicast frequency prioritization. There seems no real need for this.
Proposal 6: RAN2 to confirm that there is no prioritization applied for a frequency with multicast support for RRC_IDLE/RRC_INACTIVE UEs that monitor multicast activation notification.
Impact on UEs without MBS configuration
In previous RAN2 meeting, it was agreed that “it is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used”. The intention is to avoid the impact multicast activation group notification over UEs without MBS configuration. Note that legacy UEs (e.g. Rel-16 UEs) are anyways not impacted as they would support neither MBS nor any optimization to avoid MBS impacts, and consequently, these UEs need not be considered. 
As paging message including group notification can only be parsed and interpreted at upper layer (RRC), there is a drastic impact on power consumption to the UEs without MBS configuration, if they are made to read paging which carries group notification. In this regard, Paging Early Indication (PEI) approaches presently being developed in Rel-17 to avoid false paging cannot help this situation. Some possible options are:
· Option 1: Both MBS UEs and non-MBS UEs are made aware for upcoming paging in PEI when paging is only due to group notification so that MBS UEs can monitor paging and non-MBS UEs can skip paging.
· Option 2: PEI does not notify about upcoming paging when paging is only due to group notification and non-MBS UEs can skip paging whereas MBS UEs are required to monitor the paging irrespective of PEI.
Option 2 has no specification impact but there is no gain possible with PEI approach for MBS UEs. However, option 1 may be quite complex in order to include new notification. In our opinion, RAN2 should agree that MBS UEs monitor paging for group notification irrespective of PEI. At same time, non-MBS UEs should not be impacted by group notification based paging i.e. PEI does not notify about upcoming paging when paging is only due to group notification.
Proposal 7: MBS UEs monitor paging for group notification irrespective of PEI.
Proposal 8: PEI does not notify about upcoming paging when paging is only due to group notification.
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.
RAN1 reached a working assumption in RAN1#106bis-e [4]:
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.
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. In email discussion [5] almost all companies supported that MCCH changes due to neighbouring cell information modification reuse the MCCH modification notification bit. Therefore, RAN2 should agree for following:
Proposal 9 RAN2 confirms that all the multicast session notifications are addressed by 2 bits of DCI and no additional bit(s) for MBS session or session group specific notifications are used.
Proposal 10: Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) or due to modification of neighbour cell information is provided with an explicit and common notification from the network (i.e. 2nd DCI bit).
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: RAN2 to confirm keeping CN paging and RAN paging approaches respectively for RRC_IDLE and RRC_INACTIVE UEs for multicast activation group notification and avoid any further optimization.
Proposal 2: RRC connection resumption procedure is initiated with resumeCause set to higher priority of the two, when RRC_INACTIVE UE receives legacy paging as well as group notification, as shown in Text Proposal to 38.331.
Proposal 3: To control 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 4: In the RRC_IDLE/RRC_INACTIVE state, UE receives the UAC 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.
Proposal 5: Establishment cause and resume cause includes at least one MBS cause to early notify the network and avail suitable MBS configuration (e.g. BWP).
Proposal 6: RAN2 to confirm that there is no prioritization applied for a frequency with multicast support for RRC_IDLE/RRC_INACTIVE UEs that monitor multicast activation notification.
Proposal 7: MBS UEs monitor paging for group notification irrespective of PEI.
Proposal 8: PEI does not notify about upcoming paging when paging is only due to group notification.
Proposal 9: RAN2 confirms that all the multicast session notifications are addressed by 2 bits of DCI and no additional bit(s) for MBS session or session group specific notifications are used.
Proposal 10: Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) or due to modification of neighbour cell information is provided with an explicit and common notification from the network (i.e. 2nd DCI bit).
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Annexure
Text Proposal to 38.331 (Conflict of resumeCause)

	[bookmark: _Toc60776742][bookmark: _Toc68014682]5.3.2.3	Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the ue-Identity and accessType (if present) to the upper layers;
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else:
[bookmark: OLE_LINK14][bookmark: OLE_LINK17]4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the ue-Identity to upper layers and accessType (if present) to the upper layers;
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.
1>	for each TMGI included in pagingGroupList, if any, included in the Paging message:
2>	if the UE has joined an MBS session indicated by the TMGI included in the pagingGroupList:
3>	forward the TMGI to the upper layers;
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI included in the pagingGroupList:
2>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access if not already set to higher priority cause.



