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Introduction
In RAN2#119bis-e meeting, RAN2 made the following agreements regarding multicast reception in RRC_INACTIVE (based on email discussion reports [1][2]):
	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.
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).



In RAN2#120 meeting, RAN2 agreed on the following regarding PTM configuration for multicast reception in RRC_INACTIVE:
	We will have a mixed approach and we start with the following:
1. [bookmark: _Hlk127479735]When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. 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. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling. 



In this contribution, we discuss the notification and RRC state transition for multicast reception in RRC_INACTIVE.

Discussion
Session activation
One FFS from RAN2#119bis-e meeting is how UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated. There are three alternatives:
· Alt. 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. 
· Alt. 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 (detail signaling FFS).
· Alt. 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).
Alt. 1) has the benefit of less paging signalling overhead, while in Alt. 2), gNB can have finer control of which UEs to receive in RRC_INACTIVE and which UEs to receive in RRC_CONNECTED for the same multicast service. However given that UEs are in RRC_INACTIVE state when the multicast session is activated, if a service can be received in RRC_INACTIVE, it is not clear why gNB would blindly move some UEs to RRC_CONNECTED. Therefore, the benefit of Alt. 2) is not clear. Alt. 3 means that UE behavior is based on a switch in RRC configuration. However Alt. 1 is preferred according to discussion above.
[bookmark: Proposal_Activation]Proposal 1: When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration to be used in RRC_INACTIVE for the session is available to the UE (e.g., the configuration was previously provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.
Session deactivation
Following was agreed in RAN2#119bis-e meeting: “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).” In Rel-17 MBS, in SA2 TS 23.247 clause 7.2.5.3, there is a note that “There is no explicit “deactivation” indication to the UE, how the UE is changed to IDLE state is defined in TS 38.300 [9].” RAN side operation is that “When an MBS multicast session is deactivated, the gNB may move the UE to RRC_ IDLE or RRC_INACTIVE state”. For Rel-18 UE receiving multicast in RRC_INACTIVE, there is no need to explicitly indicate in AS layer regarding session deactivation. It can be up to gNB implementation e.g. to stop providing the relevant configuration of the multicast session in MCCH.
[bookmark: Proposal_Deactivation]Proposal 2: For UEs receiving multicast in RRC_INACTIVE, the UE may be aware that multicast session is deactivated implicitly via the removal of PTM configuration of the multicast service, i.e. explicit indication for session deactivation is not needed.
Session release
In RAN2#119bis-e meeting, following was agreed regarding session release: “Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. FFS if any enhancement is needed.” For session release, according to TS 23.247 clause 7.2.2.3, gNB transports NAS message PDU SESSION MODIFICATION COMMAND to UE. UE is paged by gNB and switches to RRC_CONNECTED to perform NAS procedure and responds with NAS message PDU SESSION MODIFICATION COMPLETE. Legacy paging operation is sufficient to transit UE from RRC_INACTIVE to RRC_CONNECTED. Therefore there is no need to enhance group paging for session release.
[bookmark: Proposal_Release]Proposal 3: There is no need to enhance group paging for session release.
State transition
In SA2 TR 23.700-47, Key Issue #1 Multicast MBS data reception in RRC Inactive state has the following note:
NOTE 2:	RAN WG will determine how the switching for the UEs belonging to MBS session from CM-CONNECTED state to CM-CONNECTED with RRC Inactive state (and vice versa) is performed by the RAN node.
If UE switches between RRC_CONNECTED and RRC_INACTIVE, there is no impact regarding the reception of multicast services that can be received in RRC_INACTIVE, just as broadcast service that can be received in any RRC state.
[bookmark: Proposal_State]Proposal 4: Reception of multicast services that can be received in RRC_INACTIVE is not impacted when UE switches between RRC_CONNECTED and RRC_INACTIVE.
Conclusion
In this contribution, we discuss the notification and RRC state transition for multicast reception in RRC_INACTIVE, and propose the following:
Proposal 1: When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration to be used in RRC_INACTIVE for the session is available to the UE (e.g., the configuration was previously provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.
Proposal 2: For UEs receiving multicast in RRC_INACTIVE, the UE may be aware that multicast session is deactivated implicitly via the removal of PTM configuration of the multicast service, i.e. explicit indication for session deactivation is not needed.
Proposal 3: There is no need to enhance group paging for session release.
Proposal 4: Reception of multicast services that can be received in RRC_INACTIVE is not impacted when UE switches between RRC_CONNECTED and RRC_INACTIVE.
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