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1 Introduction
This contribution discusses the potential RAN3 impact for multicast reception in RRC_INACTIVE on the following aspects:
1. Multicast session activation notification
1. Multicast MCCH Configuration over F1
1. PTM configuration in RRC release 
1. Neighbour Cell List
1. Handover related enhancements
2 Discussion
2.1 Multicast session activation notification
For notification multicast session activation, RAN2 has agreed that:
Introduce a new indication per tmgi in the group paging which informs Rel-18 UEs having a valid PTM configuration to receive the multicast in RRC_INACTIVE.
In the RRC running CR, an inactiveReceptionAllowed is added to indicates the UE with a valid PTM configuration for a TMGI can stay in RRC_INACTIVE to receive the corresponding multicast session. Otherwise, the UE shall enters to RRC_CONNECTED. 
inactiveReceptionAllowed
Indicates whether the UE with a valid PTM configuration for a TMGI in the PagingGroupList stays in RRC_INACTIVE to receive the corresponding MBS multicast session.
Following RAN2’s agreement, the Inactive Reception Allowed indication should be added in F1-AP MULTICAST GROUP PAGING message:
	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	MBS Session ID
	M
	
	9.3.1.218

	UE Identity List for Paging
	
	0..1
	

	>UE Identity for Paging Item
	
	1..<maxnoofUEIDforPaging>
	

	>>UE Identity Index value
	M
	
	9.3.1.39

	>>Paging DRX 

	O
	
	9.3.1.40

	>>Inactive Reception Allowed
	O
	
	

	MC Paging Cell List 
	
	0..1
	

	>MC Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	

	>>NR CGI
	M
	
	9.3.1.12



An Inactive Reception Allowed indicating a UE with a valid PTM configuration can stay in RRC_INACTIVE to receive the multicast session is added in F1-AP MULTICAST GROUP PAGING message.
Similar change is also applied to Xn-AP RAN MULTICAST GROUP PAGING message.
An Inactive Reception Allowed indicating a UE with a valid PTM configuration can stay in RRC_INACTIVE to receive the multicast session is added in Xn-AP RAN MULTICAST GROUP PAGING message.
2.2 Multicast MCCH Configuration over F1
In RAN2#121 meeting, it was agreed that:
-	We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
-	Multicast MCCH configuration is provided via new SIB. 
 Similar with broadcast, the MCCH configuration and MCCH content should be generated by gNB-DU and send it to UE directly to UE by gNB-DU. Since both RRC_INACTIVE and RRC_CONNECTED UEs are supported, the gNB-CU needs to indicates whether MCCH is used for a multicast session. For example, when there is no RRC_INACTIVE UEs for multicast reception, the gNB-CU should indicate the gNB-DU for stopping broadcast the multicast session by multicast MCCH. And if the gNB-CU decides to send a UE into RRC_INACTIVE state for multicast session, but the multicast session is not started in multicast MCCH, the gNB-CU needs to indicates the gNB-DU for starting to broadcast the multicast session in multicast MCCH. A simple way is to introduce ‘multicast MCCH indication’ codepoints ‘start’ and ‘stop’ in the MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST for a multicast MRB.
Introduce a ‘multicast MCCH indication’ indication with codepoints ‘start’ and ‘stop’ in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
Additionally, similar with broadcast, a Multicast CU to DU RRC Information should also be provided from the gNB-CU to the gNB-DU, which at least includes the PDCP configuration of the MRB.
Introduce a Multicast CU to DU RRC Information which at least includes the PDCP configuration of a MRB in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
Similar with the handling of SIB20 for broadcast MCCH configuration, the new SIBX should also be generated by the gNB-DU. Considering the impact of F1AP, the new SIBX could also be provided in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.
gNB-DU is responsible to encode the new SIBX and introduce the new SIBX in the F1AP: gNB-DU System Information IE.
2.3 PTM configuration in RRC release
In RAN2#122 meeting, it was agreed that:
As a baseline, The PTM configuration in the RRCRelease message with suspendconfig has the same structure as the PTM configuration in multicast MCCH. 
FFS how existing MRBs are handled.
From F1-AP point of view, there are two options to provide the PTM configuration in the RRCRelease message:
-	Option 1: UE associated F1AP signalling 
-	Option 2: MC session associated F1AP signalling
Following RAN2’s agreement, the PTM configuration in RRCRelease message would be probably same with the PTM configuration in multicast MCCH. Then option 2 is more reasonable.
WA: the PTM configuration in the RRCRelease is provided by MC session associated F1AP signalling from gNB-DU to gNB-CU. Details FFS.
2.4 Multicast Neighbour Cell List 
In RAN2#122 meeting, it was agreed that
The neighbour cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.
In Rel-17, the MBS-NeighbourCellList IE is introduced for indicating a list of neighbour cells where ongoing MBS sessions provided via broadcast MRB in the current cell are also provided. This allows the UE, e.g. to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission. Different with broadcast, the multicast transmission status in a neighbour cell may include:
-	multicast session is not provided by the neighbour cell either by PTM transmission or PTP transmission, e.g., the neighbour cell is out of multicast area;
-	the multicast session is supported by the neighbour cell but PTM transmission has not been started e.g. it is the first UE moves to the cell for the multicast reception or only PTP transmission is used for a small group of UEs.
For the first case, same with broadcast, the UE may need to request unicast reception of the multicast service before moving to the neighbour cell. For the second case, since the PTM configuration is not provided by MCCH, the UE may need prepare to resume to RRC_CONNECTED state when cell reselection to the neighbour cell.
But details of multicast neighbour cell list is still under discussion in RAN2. RAN3 should wait for RAN2’s progress on detailed information of multicast NCL in F1-AP.
For Xn-AP, RAN3 agreed that XnAP signalling for exchange of neighbour cells’ PTM configuration is not supported.
Multicast NCL is needed in F1-AP sending from gNB-CU to gNB-DU. FFS on the detailed content of multicast NCL.
2.5 Handover related enhancement
Some companies proposes when target cell is congested and UE has only multicast session ongoing, the target gNB can build handover command directly moving the UE to RRC_INACTIVE and providing the PTM configuration. However, we think that in this case it is more proper for the source gNB directly sends the UE to RRC_INACTIVE in the source cell if there is no suitable cell for handover. And RAN2 also agreed that when network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE. This means that such enhancement is not aligned with RAN2’s agreement.
Enhancements related handover for multicast reception in RRC_INACTIVE is not needed.
3	Conclusion
This contribution discusses the potential RAN3 impact for multicast reception in RRC_INACTIVE.
1. An Inactive Reception Allowed indicating a UE with a valid PTM configuration can stay in RRC_INACTIVE to receive the multicast session is added in F1-AP MULTICAST GROUP PAGING message.
1. An Inactive Reception Allowed indicating a UE with a valid PTM configuration can stay in RRC_INACTIVE to receive the multicast session is added in Xn-AP RAN MULTICAST GROUP PAGING message.
1. Introduce a ‘multicast MCCH indication’ indication with codepoints ‘start’ and ‘stop’ in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
1. Introduce a Multicast CU to DU RRC Information which at least includes the PDCP configuration of a MRB in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
1. gNB-DU is responsible to encode the new SIBX and introduce the new SIBX in the F1AP: gNB-DU System Information IE.
1. WA: the PTM configuration in the RRCRelease is provided by MC session associated F1AP signalling from gNB-DU to gNB-CU. Details FFS.
1. Multicast NCL is needed in F1-AP sending from gNB-CU to gNB-DU. FFS on the detailed content of multicast NCL.
1. Enhancements related handover for multicast reception in RRC_INACTIVE is not needed.
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