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1. Introduction
In RAN2#120 meeting [1], we introduce a mixed approach for the PTM configuration, the related agreements are as follows.
We will have a mixed approach and we start with the following:

1. 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 will discuss notification about session management, inactive multicast reception on/off, and RRC state transition for UEs in INACTIVE for multicast reception.
2. Discussion
2.1 Session management

2.1.1 Session activation
In RAN2# 119bis-e [2], we agreed the group paging as a baseline to inform R18 UE about the session activation. From our view, compared with the MCCH method, the group paging is more efficient as UE can get the information from paging message directly. If we use the MCCH method, one change indication is needed to indicate the change of MCCH, then the UE will get the session change information via MCCH which will cause a big delay. Considering the frequent session activation and deactivation, it is good to reduce the gap between the session activation and the real data transmission to guarantee the performance. So we prefer the group paging for the session activation indication.
Proposal 1: RAN2 confirm group paging is used to inform Rel-18 UE(s) about multicast session activation.
How UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated was discussed, the candidate solutions are list following [2]:
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 soluiton1 and solution3, the UE decides its RRC state based on the stored information. However, during the duration when the multicast session is deactivated, the gNB need not to inform UE the new RRC state to receive the Multicast session to avoid the extra signaling overhead. On the other hand, SA2 introduced the UE level MBS assistance information which indicate whether UE is preferred to be kept in RRC_CONNECTED state. The SMF will send the MBS assistance information to RAN during the Multicast session activation procedure if the assistance information is available. The gNB can decide whether a UE can receive the multicast session in RRC_INACTIVE considering the MBS assistance information from SMF.
Therefore, it is reasonable for gNB to indicate whether UE can receive the multicast session in RRC_INACTIVE or not in the group paging message for multicast session activation.
Proposal 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.

2.1.2 Session deactivation
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. As the discussion above, we think the group paging is used to inform the session activation. We prefer use a single signaling for the multicast session activation and deactivation to avoid the complexity.
Proposal 3: Group paging is used for multicast session deactivation indication.
2.1.3 Session release
Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. For R18, the UE in inactive state needs to enter RRC connected state to perform NAS layer multicast session release operation which is in SA scope. In RAN2, the solution for RRC_INACTIVE to RRC_CONNECTED state transition method (e.g. group paging or paging) can be reused in the case of session release, any further enhancement is not needed as in R17 discussion for multicast session activation. 
Proposal 4: The solution used for RRC_INACTIVE to RRC_CONNECTED state transition can be reused in the case of multicast session release and any further enhancement is not needed.
2.3 RRC state transition
2.3.1 RRC_CONNECTED to RRC_INACTIVE

For the state transition, we agreed that it is up to gNB to decide whether a multicast session may be received by UE(s) in INACTIVE. FFS what information gNB may be provided to form such decision (related to SA2 discussion). Dedicated RRC signalling can be used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE. 
In the mobility scenario, for the connected UE receiving Multicast session in source cell, if the target gNB decide that UE will receive the Multicast session in RRC_INACTIVE in target cell, then the UE can be switched to RRC_INACTIVE state before or during the handover procedure. Then the target gNB needs not to prepare the radio resources for this UE as in legacy handover preparation and the state transition of UE can be speeded to receive the Multicast session in RRC_INACTIVE in target cell.
Proposal 5: The connected UE receiving Multicast session can be switched to RRC_INACTIVE state and reselect to target cell if it is configured to receive the Multicast session in RRC_INACTIVE in target cell for handover.
2.3.2 RRC_INACTIVE to RRC_CONNECTED

The gNB can also switch the UE in RRC inactive state to RRC connected state for better QoS performance based on the new conditions such as the low cell load. The gNB can move the UE to RRC connected state via the common signalling, e.g., Group paging. RRC inactive state to RRC connected state can also be triggered by UE, e.g. based on a timer configured by network.

In all, the state transition from RRC inactive state to RRC connected state, it can be triggered by gNB or UE which can be defined as network based mechanism and UE based mechanism.
· Network based mechanism:

For the UE receiving Multicast session in RRC_INACTIVE state, gNB can switch the UE from RRC_INACTIVE state to RRC connected state based on the assistance information. The assistance information can include cell load information, QoS parameters or some other possible information from AMF which is being discussed in SA2. 
We agreed 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. In our understanding, if the gNB wants select a subset of UEs to perform the RRC state change, it can use some POs for the group paging. Furthermore, the gNB can also use the legacy paging to trigger the RRC state transition for a specific UE. No enhancement is needed for Rel-17 group paging.
If we use the MCCH for the RRC state change , then all UEs receiving this multicast session will be switched to RRC connected state, which will conflict with the agreement “It is assumed the network can choose which UEs receive in RRC INACTIVE and which in RRC Connected and can move UEs between the states for Multicast service reception.”. 
Proposal 6: Rel-17 group paging is reused for RRC state transition.
Proposal 7: MCCH is not used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED. 
· UE based mechanism:  
The UE in RRC connected state joined one Multicast session can be switched to RRC inactive state by the gNB. 
During the Multicast service reception in inactive state, the performance may deteriorate due to the poor coverage. In order to meet the QoS requirement, the UE can switch to RRC connected state to receive the Multicast service data itself according to the preconfigured conditions such as QoS criterion. When UE is in RRC connected state, the HARQ is supported via PTM/PTP and ARQ is supported in PTP, the transmission reliability can be improved than the transmission in inactive state without HARQ/ARQ. In another case, the network may switch a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE considering the high cell load, the UE can come back to RRC_CONNECTED state if the cell load decreased. The network can configure a timer for UE, if this timer expires, the UE will switch to RRC_CONNECTED state.
Proposal 8: UE can initiate RRC state transition from RRC_INACTIVE to RRC_CONNECTED according to the preconfigured condition (e.g. Timer or QoS criterion).
For the RRC_INACTIVE to RRC_CONNECTED transition triggered by UE, The RRC resume procedure with a new cause will be initiated for the Multicast reception in RRC connected state.
Proposal 9: For RRC state transition from RRC_INACTIVE to RRC_CONNECTE, UE initiates RRC resume procedure with a new cause to enter RRC_CONNECTED state.
3. Conclusion

In this contribution, we discussed the multicast reception issues on session management and state transition in RRC_INACTIVE state. In particular, we have the following proposals:
Proposal 1: RAN2 confirm group paging is used to inform Rel-18 UE(s) about multicast session activation.
Proposal 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.

Proposal 3: Group paging is used for multicast session deactivation indication.
Proposal 4: The solution used for RRC_INACTIVE to RRC_CONNECTED state transition can be reused in the case of multicast session release and any further enhancement is not needed.
Proposal 5: The connected UE receiving Multicast session can be switched to RRC_INACTIVE state and reselect to target cell if it is configured to receive the Multicast session in RRC_INACTIVE in target cell for handover.
Proposal 6: Rel-17 group paging is reused for RRC state transition.
Proposal 7: MCCH is not used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED. 
Proposal 8: UE can initiate RRC state transition from RRC_INACTIVE to RRC_CONNECTED according to the preconfigured condition (e.g. Timer or QoS criterion).
Proposal 9: For RRC state transition from RRC_INACTIVE to RRC_CONNECTE, UE initiates RRC resume procedure with a new cause to enter RRC_CONNECTED state.
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