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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the approved The Rel-18 NR MBS enhancement WID, the following objectives has impact to RAN3.

This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· 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]
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
Note: collaboration with SA2 is expected in due course for the above objectives.
2. Discussion
on enabling factor for multicast reception in RRC_INACTIVE 
In RAN3#117bis meeting, RAN3 does not achieve consensus on whether currently specified information provided to the gNB is sufficient to decide whether a specific UE can be configured to receive multicast data in RRC_INACTIVE. 
In particular, there is no consensus and the justification is needed:
· whether per session indication from 5GC is needed to decide whether a UE can be configured to receive multicast data in RRC_INACTIVE state.
· whether per UE indication from 5GC is needed, to allow or prevent a specific UE from being configured to receive multicast data in RRC_INACTIVE state.
For per session indication from 5GC, we think the priority information (i.e. priority level and pre-emption information) per QoS flow provides the relative importance among QoS flows. It is per QoS flow level, but as the combination, the gNB can deduce the importance among the MBS session. Also from the 5QI, the gNB knows whether it is a delay critical service. Therefore, the existing QoS parameter is sufficient for the gNB to make decision on which session enabling the MC reception in RRC inactive state. 
For per UE indication from 5GC, when the gNB decides which UEs are in RRC inactive to receive the MBS, the gNB considers multiple factors. One factor is the UE capability. If there is new UE capability, the new capability can be included in the UE radio capability or UE can indicate it to the RAN, which is related to RAN2 decision. Anyway, so far, we don’t see additional assistance information from 5GC is needed.
Proposal 1 No additional assistance information is needed from the 5GC to the gNB.

 on mobility
When the UE moves within the same RNA area, the UE can perform cell reselection without notify the cell change to the network. The network tracks the UE at the RNA level. It is the gNB decision to keep some UEs in RRC connected and to move some UEs in RRC inactive state.  
When the UE in RRC Connected state moves out of the cell, the number for connected UE is reduced. In extreme case, no any RRC connected mode UE exists in the cell. But the gNB can not stop the MBS data transmission in this case, since there maybe some RRC inactive state UE moving into this gNB without sending any message to it. The gNB doesn’t know if there is inactive UE under this gNB (assuming the UE context is stored in another gNB), unless the gNB sends RAN paging message. There are two methods can be used by the gNB to page UE.
1. If the gNB keep the UE context for the RRC inactive state, the gNB can move some RRC inactive UE into RRC connected. No need to move all the UEs into RRC connected. In this case, only limited number of paging messages and response messages are transmitted in the air interface. It is only applied when the gNB moves limited UEs into RRC connected mode. 
2. If the gNB has no RRC inactive UE context, e.g. RRC inactive UE context is stored in the another gNB within the same RAN paging area, the gNB can initiate a Multicast Group Paging message in the cells within the RNA area to bring some UEs into RRC connected. When there are large number of UEs in RRC inactive in this gNB, the signalling load would be an issue.
Proposal 2 RAN paging message can be used to move a UE from RRC inactive state to RRC connected for MBS purpose.
Proposal 3 Multicast group paging message can be used to move UEs from RRC Inactive state into RRC connected for MBS purpose. 
Last meeting RAN3 agreed “NG-RAN signaling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE.”  If the inactive UE performs cell reselection to a neighbour cell and the configuration of new cell is not available, the UE initiates RRC Resume procedure to the new cell. 
When the UE is resumed in a gNB other than the last serving gNB, the new gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB. Legacy Rel-17 behaviour is the last serving gNB may decide not to relocate the UE context and to keep the UE in RRC_Inactive. While in order to get the configuration in new cell, the last serving gNB shall transfer the UE context to the new gNB. Then the gNB can send the MBS configuration to the UE. 
Proposal 4 The old gNB always transfers the UE context to the new gNB if the Retrieve UE context procedure is triggered for MBS purpose.
on F1AP
RAN3 agreed “During an active multicast session, the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs. Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method and further RAN3 discussions.”
In last RAN2 meeting, RAN2 agreed on baseline for two options for PTM configuration via dedicated signaling and MCCH. 
When the gNB-CU decides to configure the UE into RRC inactive state to receive MBS data, the gNB-CU sends the UE Context Release Command message to the gNB-DU. The gNB-DU then removes the UE context for RRC inactive UE. i.e. there is no UE context in gNB-DU for RRC inactive state UE. For MBS reception, there is no reason to change this principle. When all the MBS UEs served by the gNB-DU are changed into RRC inactive state, from the gNB-DU perspective, the gNB-DU may assume there is no MBS user need to receive MBS data. The gNB-DU may trigger the MBS Context Release Request message to the gNB-CU. To avoid this wrong behaviour, the gNB-CU needs to notify there is RRC inactive state UE served by this gNB-DU. Which message this information is carried in depends on the options selected by RAN2 and also related to RAN3 further discussion. The detail message can be discussed further.
Proposal 5 The new gNB-CU indicates the gNB-DU to keep the PTM transmission since there is RRC inactive UE serving by this gNB-DU.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Proposal 1 No additional assistance information is needed from the 5GC to the gNB.
Proposal 2 RAN paging message can be used to move a UE from RRC inactive state to RRC connected for MBS purpose.
Proposal 3 Multicast group paging message can be used to move UEs from RRC Inactive state into RRC connected for MBS purpose. 
Proposal 4 The old gNB always transfers the UE context to the new gNB if the Retrieve UE context procedure is triggered for MBS.
Proposal 5 The new gNB-CU indicates the gNB-DU to keep the PTM transmission since there is RRC inactive UE serving by this gNB-DU.
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