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1. Introduction
In RAN2#123 meeting [1], Service Continuity and notification for multicast session is discussed, and the related agreements are as follows.
For a UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ based on the existing measurement requirements (whichever is configured by the NW) of the serving cell becomes lower than the threshold configured by network. FFS whether/how we need to address ping-pong issue
The threshold can be configured in PTM configuration per MBS session via RRCRelease or multicast MCCH message.
Dedicated frequencies in RRCRelease can be used by the NW, as legacy

FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI
In this contribution, we will discuss some issues about Service Continuity and RRC state transitions for UEs in RRC_INACTIVE for multicast reception.
2. Discussion
2.1 RRC state transition due to UE mobility
For the RRC 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 (e.g. RRC release message) can be used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE. 

In the mobility scenario, when a connected UE receiving Multicast session in source cell is moving to the coverage area of other cells, if the target gNB decides 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 by the source gNB. With this enhancement, the target gNB does not need to allocate the radio resources for this UE as in legacy handover preparation and the RRC state transition of UE can be speeded to receive the Multicast session in RRC_INACTIVE in target cell. Especially when the cell load of target cell is high, the target gNB can be able to accept this UE because the UE can receive the multicast session in inactive state, otherwise the handover preparation for this UE will be reject.
Proposal 1: The RRC state transition for multicast session reception during handover needs to be discussed.

The RRC state transition procedure for multicast session reception during handover is depicted in Figure1:
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                               Figure1 RRC transition of UE with multicast session during handover
The source gNB sends the handover request message to target gNB, the QoS information is contained in the handover request message. When the target decides that the UE can receive the Multicast session in RRC inactive state and UE has this kind of multicast session only, the target gNB will send handover request acknowledge message to source gNB to indicate that UE will receive this Multicast session in RRC inactive state in target cell, or the target gNB can request or recommend source gNB to switch UE to RRC inactive state via handover request acknowledge message. The source gNB can send the RRC release message to UE and the UE will enter into the RRC inactive state. 
According to the current specification [2], the cell selection will be performed when the UE switches to RRC inactive state from RRC connected state. During the cell selection procedure, the cell selection by leveraging stored information can be applied, or the initial cell selection procedure shall be started. In order to assist UE to select the target cell which results from handover preparation, the source gNB can indicate the target cell for UE to camp when UE enters into RRC inactive state due to mobility, e.g. indicating the target cell via RRC release message.
Proposal 2: The connected UE receiving Multicast session can enter into RRC_INACTIVE state and camp on target cell instead of performing handover to the target cell if it will receive Multicast session in RRC_INACTIVE state in the target cell.

Proposal 3: The source gNB can indicate target cell for UE to camp on when UE switching to RRC inactive state.
2.2 RRC state transition mechanism
The gNB can switch the UE in RRC inactive state to RRC connected state for better QoS performance based on conditions such as the low cell load. RRC inactive state to RRC connected state can also be triggered by UE, e.g. based on a configured threshold. 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.

2.2.1 Network based mechanism:  

In some cases, the network may switch a UE receiving multicast from RRC_CONNECTED to RRC_INACTIVE due to the high cell load or temp no data, the UE can come back to RRC_CONNECTED state if the cell load decreased after a while i.e. temp RRC state transition to RRC inactive state. The network can configure a timer for UE and the UE will initiate RRC resume procedure to back to RRC_CONNECTED state when this timer expires. How to select UEs to switch to inactive state temporarily and how to configure the timer value is up to network implementation. 

With this method, the network can relieve the cell load and the signalling overhead of switching UE back to RRC connected state can also be decreased.
Proposal 4:  The network can configure a timer for UE’s temporary stay in RRC_INACTIVE state.
Proposal 5: UE will initiate RRC resume procedure when the configured Timer expires.

2.2.2 UE based mechanism:  

In the RAN2 #123 meeting [1], we have agreed that UE may trigger RRC connection resumption if the RSRP or RSRQ of serving cell is below a configured threshold. Some companies have concerns on the ping pang issue and propose some additional solutions. In our understanding, it is gNB to determine whether to switch UE back to RRC inactive state after the UE entered RRC connected state. Therefore, the ping pang issue can be avoid by the gNB implementation. On the other hand, the RSRP-Threshold is used in SDT item where there is no additional requirements considered. In the same vein, we think there is no need to solve the ping pang issue in MBS, that is, a simple way is enough. For the RSRP/RSRQ measurement, the cell measurement results without Layer 3 filtering can be used as in SDT.  
Proposal 6: For the UE triggered RRC resumption due to bad radio quality, the ping-pong issue does not need to be addressed. 
Proposal 7: For the UE triggered RRC resumption due to bad radio quality, the cell measurement result for RSRP/RSRQ without Layer 3 filtering is used.
2.3 Cell reselection 
In the last meeting [1], we agreed that the dedicated frequencies in RRCRelease can be used by the NW for UE cell reselection. For the UE in inactive state entering a new cell after cell reselection, the frequency priority information in new cell is also needed for subsequent cell reselection. The frequency priorities in MCCH can be introduced to provide the frequency priority to these inactive UEs. E.g., gNB can determine the frequency priorities based on the received neighbouring cell information (e.g., supported multicast sessions, frequency and load information). As for the solution based on the FSAI, we should avoid SA2 involvement in this stage. Then the FSAI based solution should not be introduced in this release.
Proposal 8: Frequency priorities in MCCH are introduced.
2.4 SDT and MBS
In SDT procedure, upon unsuccessful completion of the SDT procedure, the UE transitions to RRC_IDLE, which will impact the Multicast reception in inactive state. If the SDT and MBS multicast reception in RRC_INACTIVE can be configured together, there will be many specification works needed. Considering the time limited, we do not think SDT and MBS multicast reception in RRC_INACTIVE can be configured together in this release.

Proposal 9: SDT and MBS multicast reception in RRC_INACTIVE are not configured together in R18.
3. Conclusion

In this contribution, we discussed the multicast reception issues on Service Continuity and RRC state transitions in RRC_INACTIVE state. In particular, we have the following proposals:
Proposal 1: The RRC state transition for multicast session reception during handover needs to be discussed.

Proposal 2: The connected UE receiving Multicast session can enter into RRC_INACTIVE state and camp on target cell instead of performing handover to the target cell if it will receive Multicast session in RRC_INACTIVE state in the target cell.

Proposal 3: The source gNB can indicate target cell for UE to camp on when UE switching to RRC inactive state.

Proposal 4: The network can configure a timer for UE’s temporary stay in RRC_INACTIVE state.

Proposal 5: UE will initiate RRC resume procedure when the configured Timer expires.

Proposal 6: For the UE triggered RRC resumption due to bad radio quality, the ping-pong issue does not need to be addressed. 
Proposal 7: For the UE triggered RRC resumption due to bad radio quality, the cell measurement result for RSRP/RSRQ without Layer 3 filtering is used.
Proposal 8: Frequency priorities in MCCH are introduced.

Proposal 9: SDT and MBS multicast reception in RRC_INACTIVE are not configured together in R18.
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