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Introduction
Regarding the notification and state transitions for multicast RRC_INACTIVE UE, RAN2 made agreements in the previous RAN2 meeting based on different options (i.e. option1 and option2 for PTM delivery). The following scenarios are included: 
· Notification for session activate
· Notification after session activate
· Notification for session deactivate
· Notification for session release
· Notification for configuration change
In this contribution, we further discuss the scenarios for notification based on the mixed option for PTM configuration delivery, which has agreed in the last meeting. Then we provide our views on the use cases and detailed signalling for the notification of multicast reception in RRC INACTIVE.
Discussion
Notification for session activate
In RAN2 #119bis-e, RAN2 made the following agreements for the notification of session activate:
	· 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).


It is clear that the group paging can be used to inform Rel-18 UE(s) for the session activation, which is aligned with the Rel-17 multicast. However, the FFS of UE’s behaviour depends on the time and the information of PTM configuration obtained by UE.
In our contribution [1], 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 a multicast session before session activates, the above information should be “pre-configured” to UE to avoid additional signalling interaction and prevents high system load when multiple UEs request PTM configuration simultaneously at session start. This is also aligned with the assumption in the LS to SA2.
	· It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated provided the UE has already joined the multicast session and the UE has valid MRB configuration.


Observation 1: UE should be pre-configured for multicast reception if UE join in the session before session start, to avoid additional signalling interaction and prevent high system load when session starts.
Therefore, there is no need to include the extra information (e.g., PTM configuration or whether UE can receive multicast in INACTIVE) in the notification when session activate. The legacy Rel-17 group paging mechanism can work well in this case.
Proposal 1: For notifying the session activation, Rel-17 group paging is reused and no extra information (e.g., whether INACTIVE reception is allowed) is needed in the group paging message.
Notification after session activate
In RAN2 #119bis-e, RAN2 made the following agreement:
	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.



It seems the above agreement applies to the following two cases:
· Case1: Network indicates all UEs which receive the multicast session to switch from RRC_INACTIVE to RRC_CONNECTED to receive multicast session.
· Case2: Network indicates some of UE(s) (not all UEs receiving the multicast session) to switch from RRC_INACTIVE to RRC_CONNECTED to receive multicast session.
Both cases are for the notification to indicate UE to switch from RRC_INACTIVE to RRC_CONNECTED after session activation. This behaviour may be for some reason e.g., network wants to switch off the INACTIVE multicast reception temporally.
However, the agreement for the mixed option is made in RAN2#120, and multicast MCCH is used to provide PTM configuration and other information. It is not clear whether UE needs to monitor group paging when UE is already receiving the multicast session in RRC INACTIVE, since multicast MCCH may be used to carry the same information. 
Proposal 2: RAN2 to discuss the following options for the notification of state transition to UE which is already receiving in RRC INACTIVE:
Option 1: Multicast MCCH is used for the notification of state transition from RRC INACTIVE to RRC CONNECTED after session activation.
Option 2: The paging message is used for the notification of state transition from RRC INACTIVE to RRC CONNECTED after session activation.

The following discussion is needed only if option 2 is adopted:
Notification for all UEs
If the notification is used for notifying all UEs to switch back to RRC_CONNECTED, there is no need to include extra information (e.g., UE identity) other than Rel-17 group paging. There is no compatibility issue since Rel-17 UEs and Rel-18 UEs in RRC_CONNECTED state will ignore the group paging message.
Notification for parts of UEs
If network wants to inform parts of UE(s) which are receiving a multicast session in RRC INACTIVE to switch to RRC_CONNECTED, then there is a need to indicate the related identity for certain UE(s).
In the current ASN.1, the group paging is designed by using TMGI rather than UE identity. Therefore, unicast paging may be a better option in this case. Extra information in group paging for session activation may lead to compatibility issues with Rel-17 multicast, in the case when one multicast session is provided to both Rel-17 and Rel-18 UEs.
Observation 2: Extra information in group paging may complicate the legacy group paging mechanism and introduce compatibility issues.
Proposal 3: If paging message is adopted for the notification of state transition, the following paging messages are used:
· Case 1: For the network to notify all UE to switch to RRC_CONNECTED to continue to receive a multicast session, the Rel-17 group paging is reused without enhancement.
· Case 2: For the network to notify parts of UE(s) to switch to RRC_CONNECTED to continue to receive a multicast session, the unicast paging is reused.
Notification for session deactivation
In the RAN2 #119bis-e 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).


Since the mixed option for PTM delivery is chosen, we may have different solutions to inform UE to stop G-RNTI monitoring e.g., group paging, MAC CE, DCI indication, multicast MCCH, etc. 
Group paging
If the multicast session is deactivated, UE may be informed of session deactivation by group paging. However, the Rel-17 group paging does not include extra information than session ID (TMGI). Therefore, the group paging IEs may need to be re-designed and enhancement is needed. Considering the compatibility for legacy multicast, the group paging mechanism may not be the optimal option.
Multicast MCCH
In the design of mixed-option, MCCH is used to deliver the MBS multicast configuration which includes change information. UE receiving multicast session in RRC INACTIVE may not need to monitor MCCH content if there is no change for configuration. Using MCCH for the notification of session deactivation may introduce more power consumption for monitoring MCCH when it is not needed. Therefore, multicast MCCH which may not be the optimal option for the notification of session deactivation.
MAC CE and DCI indication
MAC CE or DCI indication are other ways to inform UE about session deactivation. The compatibility issue is not a serious concern since Rel-17 UE will discard the PDU/take it as reserved bits for the unknown MAC CE/DCI notification. The Rel-18 UE receiving multicast in RRC CONNECTED state may share the same notification or be notified by dedicated signalling.
Compared with MAC CE, DCI indication have lower latency and less overhead, which has been used for the broadcast MCCH change notification. Considering the resource efficiency and latency, DCI indication may be a good way for the notification of session deactivation for UEs receiving multicast in RRC INACTIVE.
[bookmark: _Hlk127539742]Proposal 4: DCI indication is used for the notification for session deactivation for UEs receiving multicast in RRC INACTIVE.
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.
[bookmark: _Hlk127539752]Proposal 5: UE stops monitoring G-RNTI and stays in RRC_INACTIVE when receiving the notification for session deactivation.

Notification for PTM configuration update
In the last meeting, we have the following agreement for the PTM configuration change:
	MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications.


Similar to broadcast, multicast MCCH can provide configuration information with certain multicast session(s). A similar mechanism (e.g., repetition window, modification period, change notification) can be reused for the multicast MCCH design. UE acquires the updated multicast MCCH when it receives a multicast MCCH change notification, which is used to notify the PTM configuration update.
If multicast MCCH is used for multicast configuration update, we think it is natural that the notification signalling for Rel-17 broadcast (i.e., DCI indication) is be reused for multicast MCCH change notification. 
[bookmark: _Hlk127539760]Proposal 6: DCI indication is used for the notification of PTM configuration update for UEs receiving multicast in RRC INACTIVE.
Conclusion
In this contribution, the following observation is made:
Observation 1: UE should be pre-configured for multicast reception if UE join in the session before session start, to avoid additional signalling interaction and prevent high system load when session starts.
Observation 2: Extra information in group paging may complicate the legacy group paging mechanism and introduce compatibility issues.
Based on the observation, the following proposals are made: 
Proposal 1: For notifying the session activation, Rel-17 group paging is reused and no extra information (e.g., whether INACTIVE reception is allowed) is needed in the group paging message.
Proposal 2: RAN2 to discuss the following options for the notification of state transition to UE which is already receiving in RRC INACTIVE:
Option 1: Multicast MCCH is used for the notification of state transition from RRC INACTIVE to RRC CONNECTED after session activation.
Option 2: The paging message is used for the notification of state transition from RRC INACTIVE to RRC CONNECTED after session activation.
Proposal 3: If paging message is adopted for the notification of state transition, the following paging messages are used:
Case 1: For the network to notify all UE to switch to RRC_CONNECTED to continue to receive a multicast session, the Rel-17 group paging is reused without enhancement.
Case 2: For the network to notify parts of UE(s) to switch to RRC_CONNECTED to continue to receive a multicast session, the unicast paging is reused.
Proposal 4: DCI indication is used for the notification for session deactivation for UEs receiving multicast in RRC INACTIVE.
Proposal 5: UE stops monitoring G-RNTI and stays in RRC_INACTIVE when receiving the notification for session deactivation.
Proposal 6: DCI indication is used for the notification of PTM configuration update for UEs receiving multicast in RRC INACTIVE.
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