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1 Introduction
In RAN2#119bis-e meeting, the below agreements relevant to notifications and RRC state transitions were made [1]:
	For both option 1 and option 2, as a baseline, group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.
FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).
Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).
As a baseline, group paging can be used to inform Rel-18 UE(s) about the session activation (Details FFS, e.g., UE behavior when receiving such group notification).
If a UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE may be notified when the multicast session is deactivated. FFS how (e.g., informed via group paging, MCCH, or other ways).
Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. FFS if any enhancement is needed.
FFS how UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated, taking into account the following solutions (can further update the descriptions if needed, and several solutions may be needed, some solutions may apply only for certain configuration options)
1. When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration used in RRC_INACTIVE for the session is available to the UE and the UE has joined the session already (e.g., configuration provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.  
2. When the multicast session is activated, UE is indicated by group paging whether it can receive the multicast session in RRC_INACTIVE or not (detailed signaling FFS).
3. UE is configured "whether it can receive the multicast session in RRC_INACTIVE" by dedicated signaling before UE is released. When the multicast session is activated, UE stays in RRC_INACTIVE or resumes RRC connection accordingly (detailed signaling FFS).
If option 1 is supported for PTM configuration
As a baseline, group paging may be used to inform the UE when network changes the PTM configurations, and UE upon reception triggers RRC connection resume procedure to obtain the updated configurations (details of group paging can be FFS).
FFS whether and how to solve the issue in signalling/system load when a large number of UEs in the cell need PTM configuration update.



This contribution discusses the issues and further details for notification and RRC state transitions for UEs receiving multicast in RRC_INACTIVE.
2 Discussion
2.1 Multicast session state change 
In Rel-17 MBS, when UE is in RRC_CONNECTED, multicast session can be activated or deactivated through RRC reconfiguration message which carries the multicast MRB addition and release respectively. Whereas, when the UE is in RRC_IDLE or RRC_INACTIVE, UE can monitor for group notification for session activation of the non-activated multicast session and then, transit to RRC_CONNECTED to receive the activated session. When session is released it is expected, UE is paged in legacy (unicast) way and UE goes to RRC_CONENCTED to formally release the session with NAS signalling.
However, for Rel-18 MBS UE, which is configured to receive or is receiving multicast session in RRC_INACTIVE, the following events may happen:
a) A non-activated mutlicast session gets activated 
b) An activated multicast session gets deactivated 
c) A multicast session gets released 
For scenario a), Rel-18 MBS UE may need to know whether to continue activated session in RRC_INACTIVE or transit to RRC_CONNECTED. Network may indicate this to UE. The reason for network to provide a multicast session in RRC_INACTIVE or RRC_CONNECTED could be many e.g. removal of congestion scenario, QoS changes for multicast service. 
· When no such indication (e.g. no RRC state indication) is provided in group paging, UE goes to RRC_CONNECTED i.e. same as Rel-17 Group paging
· When an indication (e.g. RRC state as RRC_INACTIVE) is provided in group paging, UE continues in RRC_INACTIVE i.e. Rel-18 Group paging is enahcned over Rel-17 Group paging message.
Proposal 1: Rel-18 group paging to convey a RRC state indication if UE is asked to continue multicast reception in RRC_INACTIVE upon session activation.
Proposal 2: If no RRC state indication is provided in Rel-18 group paging, UE continues multicast reception in RRC_CONNECTED upon session activation i.e. same as Rel-17 group paging.
It seems scenario b) and c) are quite valid and frequently occurring. These cases should be handled without any complexity of RRC state change or excessive signaling burden. A natural approach seems to extend the legacy group notification to also convey if the “session deactivation” or the “session release” is the cause of group notification. An absence of such a cause can represent “session activation”, which is the same as legacy group notification.
Notably, UE may not be required to transit to RRC_CONNECTED immediately, e.g. when a group paging with session release is received. For instance, if UE is already receving another multicast session in RRC_INACTIVE or network is too congested; forcing all UEs at once to transit to RRC_CONNECTED and to immediately respond to group paging with session release is not desired.
Proposal 3: Rel-18 group paging to indicate if session deactivation or session release is the cause of multicast group notification. If no cause is indicated, Rel-18 group paging is for session activation i.e. same as Rel-17 group paging.
2.2 Inactivity handling 
It is expected that UE receiving multicast in RRC_INACTIVE may face similar issue as it were for RRC_CONNECTED UEs e.g. multicast data inactivity [2]. For example, the UE in RRC_INACTIVE should maintain a multicast inactivity timer to track reception of multicast packet for activated multicast session(s). Multicast inactivity timer can be started/ restarted when a multicast packet is received. When multicast inactivity timer expires, UE may stop decoding for multicast reception. Further, UE may request to transit to RRC_CONNECTED as the reason for staying for the RRC_INACTIVE (i.e. reception of multicast session) is no longer valid. UE may formally release the multicast session, if UE is not interested in multicast session, or could avail the service through unicast.
Proposal 4: UE receiving multicast in the RRC_INACTIVE maintains an Inactivity Timer to track reception of multicast packet for activated multicast session(s).
2.3 Multicast change notification vs Group paging 
Given that in RAN2#120, a mixed approach (i.e. dedicated signaling + MCCH) is agreed to provide PTM configuration for the RRC_INACTIVE UEs to receive multicast session. This implies that the MCCH channel (either legacy MCCH channel or a new MCCH channel) would be used to provide at least partial or updated PTM configurations to the RRC_INACTIVE UEs. It is a natural question whather the MCCH can also be extended to provide group notifications for multicast sessions? In Rel-17 multicast group notifications were provided with group paging and an obvious extension is easily achievable to include additional notifications. Also, it was thoroughly discussed in Rel-17 and group paging was selected over MCCH for group notificaitons. Moreover, group paging has advantage that it is based on existing paging occasions for the UE, requiring no additional effort and power consumption for the UEs. A simple enhancement of paging message can also achieve multicast session related notifications. On contrary, MCCH may have high latency due to larger modification period and there is a lack of DCI/notification bits.
To conclude, RAN2 should consider group paging based approach (instead of MCCH change notification based approach) for providing multicast session related notifications.
Observation 1: Group paging approach is more efficient and effective than MCCH change notification approach for providing multicast session related notification due to existing Rel-17 solution framework for group notification, lesser latency, lower power consumption and avoidance of solution duplicity.
Proposal 5: RAN2 to consider group paging based approach (instead of MCCH change notification based approach) for providing multicast session related notifications.
3 Conclusion
Request RAN2 to discuss and agree to the following observations and proposals:
Proposal 1: Rel-18 group paging to convey a RRC state indication if UE is asked to continue multicast reception in RRC_INACTIVE upon session activation.
Proposal 2: If no RRC state indication is provided in Rel-18 group paging, UE continues multicast reception in RRC_CONNECTED upon session activation i.e. same as Rel-17 group paging.
Proposal 3: Rel-18 group paging to indicate if session deactivation or session release is the cause of multicast group notification. If no cause is indicated, Rel-18 group paging is for session activation i.e. same as Rel-17 group paging.
Proposal 4: UE receiving multicast in the RRC_INACTIVE maintains an Inactivity Timer to track reception of multicast packet for activated multicast session(s).
Observation 1: Group paging approach is more efficient and effective than MCCH change notification approach for providing multicast session related notification due to existing Rel-17 solution framework for group notification, lesser latency, lower power consumption and avoidance of solution duplicity.
Proposal 5: RAN2 to consider group paging based approach (instead of MCCH change notification based approach) for providing multicast session related notifications.
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