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Abstract: this paper addresses the enhancement of the MBS session mobility procedure for RRC Inactive state MBS group member UE.
1. Introduction/Discussion
As illustrated in TR 23.700-47, Key Issue #1: 
In order to provide MBS service to more UEs in a cell, NG RAN could enable UEs within an MBS multicast session to receive MBS session data while in CM-CONNECTED with RRC Inactive state.
The following aspect will be studied for multicast:
· Whether, how and what MBS assistance information to provide from 5GC to RAN for an MBS session allowing UEs in CM-CONNECTED with RRC Inactive state to receive MBS content, including the aspect which 5GC NF(s) determine the MBS assistance information and how they do so;
· Whether and how to enhance the current procedures (including mobility related procedures) for MBS session with member UEs in RRC Inactive state.
This paper targeted for the second aspect, i.e., enhance the existing 5MBS Mobility handling to support this new feature. 
In 5MBS Rel-17, group member UE need stay in RRC-connected state to receive multicast data. However, in Rel-18, after UE join the multicast service, the UE could receive the MBS data in RRC-inactive state.
As shown in Figure 1~3, the mobility scenario for RRC-inactive state supporting UE include:
1. Scenario A: RRC-inactive UE moves out of the RNA and within RA
The UE in RRC-inactive state receiving the multicast service moves out its RNA and within its RA(Registration Area). The target NG-RAN node could be either RRC-inactive reception supporting NG-RAN or RRC-inactive reception not supporting Node.


Figure 1. RRC-inactive UE moves out of the RNA and within RA
2. Scenario B: RRC –inactive UE moves out of the RA
The UE in RRC-inactive state receiving the multicast service moves out its RA(Registration Area). The target NG-RAN node could be either RRC-inactive reception supporting NG-RAN or non RRC-inactive reception supporting Node. 


Figure 2. RRC-inactive UE moves out of the RA
3. Scenario C: RRC-connected UE moves to RRC-inactive MBS data reception supporting NG-RAN
The UE in RRC-Connected state receiving the multicast service moves to a target NG-RAN node supports RRC-inactive reception. 


Figure 3. RRC-connected UE moves to RRC-inactive MBS data reception supporting NG-RAN
For the scenario as mentioned, the issue includes:
For scenario#A and #B: How to trigger the MBS session establishment if the UE finds no MBS data received? 
For scenario# C: How to enhance the existing mobility procedure to support the RRC-inactive MBS data reception?
This paper tries to propose the mobility solution to address the issues as mentioned above.  
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.
[bookmark: _Toc519004414][bookmark: _Toc97022938]* * * * 1st change * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97289435][bookmark: _Toc97289436]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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MBS session reception in RRC Inactive
	2
MOCN network sharing
	
	

	1
	X
	
	
	

	2
	
	X
	
	

	Solution #x: Mobility Procedures for UE supporting RRC Inactive MBS data reception 
	X
	
	
	

	
	
	
	
	

	
	
	
	
	



* * * * 2nd change * * * *
6.x	Solution #x: Mobility Procedures for UE supporting RRC Inactive MBS data reception
[bookmark: _Toc97289437]6.x.1	Introduction
This solution addresses Key Issue #1, especially on the mobility handling for UE supporting RRC Inactive state MBS data receiving.
[bookmark: _Toc97289438]6.x.2	Functional description
The procedures in clause 6.x.3.1 and 6.x.3.2 are used for the UE receiving the MBS data in RRC-inactive state, under the following mobility cases:
· Moving out of RNA and within the RA.
Note 1: 	The procedure includes a UE initiated service request handling, which can also be used for the case without mobility.
· Moving out of the RA.
Note 2: 	The target NG-RAN node could be either RRC-inactive MBS data reception supporting NG-RAN or non RRC-inactive MBS data reception supporting Node:
The procedures in clause 6.x.3.3 is used for RRC-connected multicast group member UE moves to RRC-inactive MBS reception supporting NG-RAN.
[bookmark: _Toc97289439]6.x.3	Procedures
6.x.3.1 RRC-inactive multicast group member UE move out of RNA and within RA
For the UE joined the multicast MBS session and allowed receiving MBS data in RRC-inactive state, if the UE moves out its RNA and within RA, it triggers the RNA update procedure as usual. Based on that procedure, the network configures the UE either still in the RRC Inactive state or in the RRC IDLE state per whether the UE context can be retrieved successfully or not. 
· If the UE is in the RRC Inactive state and the network indicate support RRC Inactive MBS data reception, the UE is aware that the multicast service can be received in RRC Inactive state and not need perform Service Request.
· If the UE is in the RRC Inactive state and the network does not support RRC Inactive state MBS data reception, or in RRC Idle state, the UE invokes the Service Request to activate the user plane of the associated PDU session ID. During the user plane activation procedure, the SMF notifies the MBS session ID UE joined and the RRC inactive assistance information for MBS data receiving parameter in the N2SM Info to the NG-RAN. Per the received information, the individual or shared delivery path between the NG-RAN node and MB-UPF is established if needed. Later per NG-RAN configuration, the UE may be changed to RRC Inactive state to receive the MBS data.
6.x.3.2 RRC-inactive multicast group member UE move out of the RA
For the UE joined the multicast MBS session and allowed receiving MBS data in RRC-inactive state, if the UE moves out of the RA, the UE initiates the Registration Request with the associated PDU session ID activated indication to activate the user plane of the associated PDU session ID. During the user plane activation procedure, the SMF notifies the MBS session ID UE joined and the RRC inactive assistance information for MBS data receiving parameter in the N2 SM Info to the NG-RAN. Per the received information, the individual or shared delivery path between the NG-RAN node and MB-UPF is established. Later per NG-RAN configuration, the UE may be changed to RRC Inactive state to receive the MBS data.
6.x.3.3 RRC-connected multicast group member UE move to RRC-inactive MBS reception supporting NG-RAN
For the UE joined the multicast MBS session and in RRC-connected state to receive the MBS data, if the UE moves to a RRC inactive MBS reception supporting NG-RAN, the following additions applies compared to clause 7.2.3 of TS 23.247[4]:
· For Xn handover, after the SMF receives the path switch request transfer information from target NG-RAN via AMF, the SMF includes the RRC inactive assistance information for MBS data receiving parameter in path switch request ACK (i.e., the N2SM Info) and sent to target NG-RAN. 
· For N2 handover, after the SMF receives the Handover Required information from the source NG-RAN via the AMF, the SMF includes the RRC inactive assistance information for MBS data receiving parameter in the N2SM Info and sent to target NG-RAN within the Handover Request message via the AMF.
· After the handover procedure, based on the received RRC inactive assistance information for MBS data receiving parameter, the UE may be configured to RRC inactive state to receive the multicast MBS data.
6.X.4	Impacts on services, entities, and interfaces
UE:
· When the UE receives the MBS data in RRC Inactive state and move to a new cell but not receive the MBS data, the UE need activate the associated PDU session via the service request or registration procedure.
SMF:
· Include the RRC inactive assistance parameter in N2 SM Info and sent to target NG-RAN during handover procedure.
* * * * End of changes * * * *
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