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In this paper, we address one of the objectives of the work item Release 18 for enhancements of NR Multicast and Broadcast Services (MBS), as described in the WID [1]:
	· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]



The motivation of this objective is also explained in [1]:
	In Rel-17, RAN only specifies multicast for UEs in RRC_CONNECTED state, which may not fully fulfil the requirements of, e.g., Mission Critical Services, especially for cells with a large number of UEs according to TR 23.774. Also, to always keep UEs in RRC_CONNECTED state is not power efficient. It is ‎therefore important to support multicast for UEs in RRC_INACTIVE. 
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Despite the objective not requiring seamless/lossless mobility, a moving UE receiving MBS multicast data in RRC_INACTIVE state, should preferably select to cells where the MBS service is available. 
In RRC_CONNECTED state, the handover procedure is controlled by the network that can ensure the MBS multicast data delivery in a new serving cell when the UE is moving (provided the new serving cell is part of the MBS service area). Indeed, the source gNB can select a target gNB providing the same MBS service, or it may trigger the delivery through the handover request to the target gNB. Besides, the handover procedure in RRC_CONNECTED state includes the RRC Reconfiguration of the UE, enabling the UE to receive the MBS configuration to receive the MBS multicast data from the target gNB in a new serving cell.
In RRC_INACTIVE state, the cell reselection process as specified in [2] is executed by the UE, which will switch from one cell to another one without interactions with the network. Thus, several issues may prevent a UE from continuing to receive MBS multicast data after cell reselection. First, the UE may select a target cell that is controlled by a target gNB that is not currently delivering the MBS multicast data. Moreover, even if the target gNB is providing the same MBS multicast service, the target gNB is not aware of the new UE interested in receiving the MBS service, and it may not be able to provide the proper configuration to the new UE. As an MBS multicast service may be reserved to a restricted set of UEs having the authorization to receive it, there are some situations where the MBS configuration cannot be broadcasted (for example using the same mechanism as for handling the broadcast mobility in RRC_IDLE/RRC_INACTIVE).
Observation 1: In RRC_INACTIVE state, a moving UE executes the cell reselection process and will switch from one cell to another one without interactions with the network.
Observation 2: A moving UE receiving a MBS multicast service in RRC_INACTIVE state, may switch to a new cell where the MBS multicast data are not currently delivered.
Observation 3: A moving UE receiving an MBS multicast service in RRC_INACTIVE and camping on a new cell, may not get the configuration to continue receiving the MBS multicast service in the new cell.

From these observations, it appears that new mechanisms shall be introduced to enable a moving UE in RRC_INACTIVE state to continue receiving a MBS multicast service while switching to new cells. The objective being to avoid the UE to resume in RRC_CONNECTED state, as this would remove the benefits of keeping the UE in RRC_INACTIVE as mentioned in [1]. 
Proposal 1: It is proposed to provide solutions enabling a moving UE in RRC_INACTIVE state to continue receiving MBS multicast service while the UE switches to new cells, and keeping the UE in RRC_INACTIVE state.

As part of the solutions, a UE may send a notification to the network when the UE has identified a new cell to camp on during  the cell reselection process. This notification may be conveyed in a message sent either to the source gNB or to the target gNB, depending on whether the cell switching occurred before or after the notification is sent.
In case the notification is sent to the source gNB before cell switching, it may include an identification of the selected cell in the cell reselection process. In case the notification is sent to the target gNB, it may include an identification of the source gNB and of the MBS service the UE is receiving. 
Then, the network may be able to apply mechanisms to ensure the delivery of the MBS multicast data in the selected cell, as for a UE in RRC_CONNECTED state, but keeping the UE in RRC_INACTIVE state. 
Proposal 2: A UE receiving MBS multicast data in RRC_INACTIVE state, may send a notification to the network when the UE has identified a new cell to camp on during the cell reselection process.

Conclusion
In this contribution, we have proposed an enhancement of cell reselection process for the release 18, to enable a continuous reception of MBS multicast data for a UE staying in RRC_INACTIVE state. The following observations and proposals have been made:
Observation 1: In RRC_INACTIVE state, a moving UE executes the cell reselection process and will switch from one cell to another one without interactions with the network.
Observation 2: A moving UE receiving a MBS multicast service in RRC_INACTIVE state, may switch to a new cell where the MBS multicast data are not currently delivered.
Observation 3: A moving UE receiving an MBS multicast service in RRC_INACTIVE and camping on a new cell, may not get the configuration to continue receiving the MBS multicast service in the new cell.
Proposal 1: It is proposed to provide solutions enabling a moving UE in RRC_INACTIVE state to continue receiving MBS multicast service while the UE switches to new cells, and keeping the UE in RRC_INACTIVE state.
Proposal 2: A UE receiving MBS multicast data in RRC_INACTIVE state, may send a notification to the network when the UE has identified a new cell to camp on during the cell reselection process.
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