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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN#94e meeting, a new Work Item on Enhancements of NR Multicast and Broadcast Services was approved [1]. This WI will specify the support of multicast reception by UEs in RRC_INACTIVE state as below: 

	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]


In this contribution, we will analysis the support of multicast reception by UEs in RRC_INACTIVE state.
2. Discussion
Basic principle for multicast reception in RRC_INACTIVE sate
The multicast reception in RRC_INACTIVE state shall follow the existing mechanism that the UE needs to firstly join the multicast group to keep group management function in CN un-impacted. The NG-RAN node receives the MBS context via the PDU session management procedures and Multicast Distribution Setup procedure.
Proposal 1: The UE needs to join multicast group in RRC_CONNECTED before receiving multicast service in RRC_INACTIVE. 
Proposal 2: The NG-RAN node receives the MBS context by existing Rel-17 NGAP signalling.
Decision on providing inactive state multicast service
Considering that there may be different service types including public safety and mission critical, V2X applications, IPTV, live video, software delivery over wireless and IoT applications, etc. Among these, there may be only some types of service allowed to be provided in RRC_INACTIVE state, and other types of service may not be allowed to be provided in RRC_INACTIVE state. Thus, the NG-RAN node may decide whether the multicast services are allowed to be provided in inactive mode based on the assistant information from CN. For the details on the assistant information, the ARP and PER may be reused, or a new parameter should be introduced, e.g. MBS session priority. 
Then, considering different UEs may have different priorities/preferences, 5GC can also provide the assistant information to NG-RAN nodes, to assist them to identify the UEs to be able switch to RRC-INACTIVE to receive multicast service which the UE has previously joined. Regarding the assistant information, a new parameter may be introduced, e.g. UE session priority.
Proposal 3: The NG-RAN node shall determine which sessions can be provided to inactive UE and which UEs are allowed to receive the related multicast sessions in RRC_INACTIVE state, based on assistant information from CN if present. The details of such assistant information are pending to SA2 progress.
State transition for RRC_INACTIVE UE receiving multicast session
The mobility procedure would depend on the solution used for PTM configuration. For MCCH based solution, when a UE moves to target cell, the UE will continue receiving this service in RRC_INACTIVE state if the configuration of this service is also provided in MCCH. For dedicated signalling based PTM configuration solution, when UE moves to target cell in the multicast area (might reuse RNA), the UE continues receiving this service in RRC_INACTIVE state, if the PTM configuration of the new cell was provided from the anchor NG-RAN node during RRC Release.
Proposal 4: The RRC_INACTIVE UE receiving multicast service in source cell continue receiving multicast service in RRC_INACTIVE state without state transition if target cell provides same services for RRC_INACTIVE state UEs.
If the UE receiving multicast service in RRC_INACTIVE state in source cell is not able to continue receiving the multicast service in the target cell, the UE shall trigger RRC resume procedure to trigger the establishment of the service in the target cell.
Proposal 5: The RRC_INACTIVE state UE receiving multicast service in source cell triggers RRC resume procedure if target cell doesn’t provide the same services for RRC_INACTIVE state UEs, to trigger the establishment of the service in the target cell.
Considering that the inactive mode reception of multicast service is often enabled in congestion scenario, when the RRC_CONNECTED state UEs receiving multicast service move to a congestion target cell, e.g., if the handover is failed (admission control failure due to congestion at target), in case the multicast service is ongoing and inactive reception is enabled in the target cell, the source NG-RAN node should move the UEs to RRC_INACTIVE state, and then the UEs will be able to continue receiving the multicast service in the target cell.
Proposal 6: The source NG-RAN node should move the UEs to RRC_INACTIVE state to enable the UEs receiving multicast service in the target cell, in case the target is congested (e.g. HO is failed) but the multicast service is ongoing and inactive reception is enabled in the target cell.
In Rel-17 MBS, upon receiving (RAN) multicast group paging message related to their joined multicast services, the idle/inactive UEs trigger the RRC setup/resume procedures. In Rel-18, (RAN) multicast group paging also can be used to notify the UEs configured to receive multicast in RRC_INACTIVE to start to monitor G-RNTIs for their joined multicast services. While different from Rel-17, the UEs configured to receive multicast in RRC_INACTIVE will not need to trigger RRC resume, instead, they should maintain in RRC-INACTIVE state to receive the related multicast services. 
Proposal 7: During multicast service activation, (RAN) multicast group paging can still be used to notify the UEs configured to receive the related multicast service in RRC_INACTIVE. 
Proposal 8: The UE configured to receive multicast in RRC_INACTIVE should maintain in RRC-inactive state upon receiving (RAN) multicast group paging during multicast session activation. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: _Hlk109912637]3. Proposals
[bookmark: _Toc423020280]In this contribution, we discuss the support of multicast reception by UEs in RRC_INACTIVE state, and get the following proposals:
Proposal 1: The UE needs to join multicast group in RRC_CONNECTED before receiving multicast service in RRC_INACTIVE. 
Proposal 2: The NG-RAN node receives the MBS context by existing Rel-17 NGAP signalling.
Proposal 3: The NG-RAN node shall determine which sessions can be provided to inactive UE and which UEs are allowed to receive the related multicast sessions in RRC_INACTIVE state, based on assistant information from CN if present. The details of such assistant information are pending to SA2 progress.
Proposal 4: The RRC_INACTIVE UE receiving multicast service in source cell continue receiving multicast service in RRC_INACTIVE state without state transition if target cell provides same services for RRC_INACTIVE state UEs.
[bookmark: _GoBack]Proposal 5: The RRC_INACTIVE state UE receiving multicast service in source cell triggers RRC resume procedure if target cell doesn’t provide the same services for RRC_INACTIVE state UEs, to trigger the establishment of the service in the target cell.
Proposal 6: The source NG-RAN node should move the UEs to RRC_INACTIVE state to enable the UEs receiving multicast service in the target cell, in case the target is congested (e.g. HO is failed) but the multicast service is ongoing and inactive reception is enabled in the target cell.
Proposal 7: During multicast service activation, (RAN) multicast group paging can still be used to notify the UEs configured to receive the related multicast service in RRC_INACTIVE. 
Proposal 8: The UE configured to receive multicast in RRC_INACTIVE should maintain in RRC-inactive state upon receiving (RAN) multicast group paging during multicast session activation. 
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