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Introduction
Regarding the notification for multicast RRC_INACTIVE UE, RAN2 made the following agreements in RAN2#119bis-e, regarding the scenarios of: 
· Switching UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED
· Session activation
· Session deactivation
· Configuration changes (for option1). 
In this contribution, we further discuss the scenarios for notification, then provides our views on the use cases and detailed signalling for the notification of multicast reception in RRC INACTIVE.
Discussion
Notification for state transition
In the last meeting, RAN2 made the following agreements for the notification of state transitions for multicast in RRC_INACTIVE:
	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.
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).



In our understanding, the two agreements are partly overlapped, and some details in the agreements are not clear enough. Therefore, we further analyse the scenarios for state transition and discuss the notification in different cases.
Notification for state transition when session activate
It is clear that the group paging can be used to inform Rel-18 UE(s) about the session activation according to the second agreement. We think it is aligned with the Rel-17 multicast. However, it is FFS for UE’s behaviour when receive such notification, and we think it depends on the time of information for the multicast session obtained by UE.
In our contribution [4], we analyse the proper time for the PTM configuration and the information of “whether UE can receive multicast in RRC_INACTIVE” are delivered to UE. In short, if UE joins in multicast session before session activate, we suggest to pre-configure the above information to simplify UE’s signalling and state transitions when session activate. This is also aligned with the assumption in the LS to SA2.
Observation 1: If UE joins in multicast session before session activate, it is suggested that the PTM configuration and the information of “whether UE can receive multicast in RRC_INACTIVE” is pre-configured to UE when UE join in before session activate. This allows UE to receive multicast without extra state transitions and signalling when session activate.
Based on the above assumption, we think no extra information need to be carried in the group paging message for notifying the session activation, and the legacy Rel-17 group paging can work well in this case. 
Proposal 1: For notifying the session activation, the Rel-17 group paging is reused and no extra information (e.g., whether INACTIVE reception is allowed) is carried in the group paging message.
Notification for state transition after session activate
Regarding to the first agreement, it can be further interpreted to the scenario when the session activate (as we discussed above), or the scenario after the session activate. However, the motivation for the second scenario may not be so clear for the network to inform UEs to switch back to CONNECTED to receive the multicast session, unless UE request to resume by itself. Since the agreement is not clear for these two scenarios, we suggest to further discuss the motivation and then discuss the proper signalling for these cases.
Observation 2: If the UE is already receiving multicast session, the motivation is not clear for the network to inform UEs to switch back to CONNECTED to receive the same multicast session, unless UE request to resume by itself.
Proposal 2: RAN2 to further discuss the motivation for the network to inform UEs which are already receiving multicast in RRC_INACTIVE to resume to RRC_CONNECTED to receive the same multicast service.
If such notification is needed, we may need to discuss whether the notification is for all UEs or parts of UEs to switch back. In the current ASN.1, the group paging is designed by using TMGI rather than UE identity, which means that extra information is needed if the notification is not for all UEs (with same multicast session). In that case, the unicast paging may be a better option. Extra information in group paging for session activation may lead to compatibility issue with Rel-17 multicast, in the case when one multicast session is provided to both Rel-17 and Rel-18 UEs.
Observation 3: If the notification is for parts of UEs to switch back to RRC_CONNECTED, the unicast paging seems a better option, otherwise it may complicate the group paging mechanism and introduce compatibility issue.
If the notification is used for notifying all UEs to switch back to RRC_CONNECTED, we think the Rel-17 group paging can be reused without enhancement. In this case, the group paging with the TMGI of the multicast session which is already started can be interpreted to notifying all UEs to switch back to RRC_CONNECTED. Rel-17 UEs and Rel-18 UEs in RRC_CONNECTED will ignore the group paging since they are already in RRC_CONNECTED state.
Observation 4: If the notification is for all of UEs to switch back to CONNECTED, the Rel-17 group paging can be reused without enhancement. The UEs receiving multicast in RRC_CONNECTED state will not be affected.
Therefore, we propose:
Proposal 3: If the notification is needed, the following message is adopted when notifying UE to switch back to CONNECTED after session activate:
· Case 1: For network to notify all UE to switch back to RRC_CONNECTED to continue to receive multicast session, the Rel-17 group paging is reused without enhancement.
· Case 2: For network to notify parts of UEs to switch back to RRC_CONNECTED to continue to receive multicast session, the unicast paging is reused.
Notification for session deactivation
In the last meeting, RAN2 made the following agreements:
	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).


There may be different solutions to inform UE to stop G-RNTI monitoring. E.g., by group paging, MAC CE indication, MCCH way, etc. We discuss option1 and option2 separately.
Option 1
If Option1 is chosen, then UE may be informed with session deactivation by group paging, or a MAC CE. Both methods can work in principle, but the same concern is raised for the compatibility for group paging. The Rel-17 group paging does not include extra information than session ID (TMGI) and the enhancement is needed. Therefore, the group paging IEs may need to be re-designed. However, since the Rel-17 MBS UE does not need to receive session deactivation notification, this enhancement is only for Rel-18 UEs and seems to be tolerable and does not cause significant compatibility issues.
MAC CE based indication is another way to inform UE about session deactivation. But different from group paging, it is a MAC PDU delivered to both Rel-17 and Rel-18 UE which receive multicast session in both RRC_CONNECTED and RRC_INACTIVE. The Rel-17 UE may not understand the LCID and discard the sub-PDU, and the Rel-18 UE receiving multicast in CONNECTED may just ignore the information, since they may be notified by dedicated signalling. Considering the resource efficiency, we think the group paging may a better option for the notification of session deactivation. 
When UE receives the notification for session deactivation, it is preferred that UE stay in RRC_INACTIVE, rather than switching to Idle. It is beneficial for UE to continue to receive multicast session when the session is activated again.
Proposal 4: If Option 1 is chosen, group paging with enhancement is used for session deactivation notification. UE stop monitoring G-RNTI and stay in RRC_INACTIVE when receiving the notification.
Option 2
If option 2 is chosen, we think it is natural that the notification of session deactivation is delivered by MCCH. However, it is unclear whether Rel-18 UE receiving multicast session in RRC_CONNECTED need to receive MCCH. Therefore, we suggest to postpone the discussion until the decision of the PTM delivery is made.
Proposal 5: Postpone the discussion on the notification of session deactivation until the decision of the PTM delivery is made.
Notification for PTM configuration update
In the last meeting, RAN2 made the following agreements:
	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).



In our understanding, the scenarios for PTM configuration update and the state transition after session activate (discussed in 2.1.2 above) may be discussed together. The notification for PTM configuration update can be seen as a kind of state transition notification to all UEs after session activate (although UE do not need to completely switch back to RRC_CONNECTED).
In this case, we think the Rel-17 group paging can be reused without enhancement. The group paging with the TMGI of the multicast session which is already activated can used to notify all UEs to trigger RRC Resume procedure. Rel-17 UEs and Rel-18 UEs receiving multicast in RRC_CONNECTED will ignore the group paging since they are already in RRC_CONNECTED state. Rel-18 UEs receiving multicast in RRC_INACTIVE state may trigger RRC Resume procedure to request for the update PTM configuration (and they may not need to really go to RRC_CONNECTED state, but indicated with the information by e.g.,RRCRelease message).
For the UEs that have not joined in the multicast session, they will also ignore the group paging with that TMGI. The latest PTM configuration will be delivered to them by dedicated signalling once they join in the multicast session.
Observation5: For the notification of PTM configuration update with option 1, the UE receiving multicast in RRC_CONNECTED state (Rel-17/18) and the UEs which have not joined the multicast session will not be affected by the group paging message with the corresponding TMGI.
Proposal 6: For option1, when network changes the PTM configurations, the Rel-17 group paging is reused to inform the UE without enhancement. 

Conclusion
In this contribution, the following observation is made:
Observation 1: If UE joins in multicast session before session activate, it is suggested that the PTM configuration and the information of “whether UE can receive multicast in RRC_INACTIVE” is pre-configured to UE when UE join in before session activate. This allows UE to receive multicast without extra state transitions and signalling when session activate.
Observation 2: If the UE is already receiving multicast session, the motivation is not clear for the network to inform UEs to switch back to CONNECTED to receive the same multicast session, unless UE request to resume by itself.
Observation 3: If the notification is for parts of UEs to switch back to RRC_CONNECTED, the unicast paging seems a better option, otherwise it may complicate the group paging mechanism and introduce compatibility issue.
Observation 4: If the notification is for all of UEs to switch back to CONNECTED, the Rel-17 group paging can be reused without enhancement. The UEs receiving multicast in RRC_CONNECTED state will not be affected.
Observation5: For the notification of PTM configuration update with option 1, the UE receiving multicast in RRC_CONNECTED state (Rel-17/18) and the UEs which have not joined the multicast session will not be affected by the group paging message with the corresponding TMGI.

Based on the observation, the following proposals are made: 
Proposal 1: For notifying the session activation, the Rel-17 group paging is reused and no extra information (e.g., whether INACTIVE reception is allowed) is carried in the group paging message.
Proposal 2: RAN2 to further discuss the motivation for the network to inform UEs which are already receiving multicast in RRC_INACTIVE to resume to RRC_CONNECTED to receive the same multicast service.
Proposal 3: If the notification is needed, the following message is adopted when notifying UE to switch back to CONNECTED after session activate:
· Case 1: For network to notify all UE to switch back to RRC_CONNECTED to continue to receive multicast session, the Rel-17 group paging is reused without enhancement.
· Case 2: For network to notify parts of UEs to switch back to RRC_CONNECTED to continue to receive multicast session, the unicast paging is reused.
Proposal 4: If Option 1 is chosen, group paging with enhancement is used for session deactivation notification. UE stop monitoring G-RNTI and stay in RRC_INACTIVE when receive the notification.
Proposal 5: Postpone the discussion on the notification of session deactivation until the decision of the PTM delivery is made.
Proposal 6: For option1, when network changes the PTM configurations, the Rel-17 group paging is reused to inform the UE without enhancement.
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