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[bookmark: _Hlk126849773]Abstract: This contribution discusses how to document mobility procedures for RRC inactive UEs. A related CR is in S2-2302380.

1. Introduction
The agreed CR from the last SA2 meeting in S2-2301594 on Mobility procedures for UEs receiving multicast MBS session data in RRC Inactive state contains the following 
Editor's note:	It is ffs if contents can be transferred to more general clauses or generalized to also cover mobility of INACTIVE or IDLE UEs for a deactivated MBS multicast session.
This contribution discusses how to document mobility procedures for RRC inactive UEs. A related CR is in S2-2302380
2. Discussion
The existing mobility procedures in TS 29.247 have the following structure:
7.2.3	Mobility Procedures for MBS	66
7.2.3.1	General	66
7.2.3.2	Xn based handover from MBS supporting NG-RAN node	66
7.2.3.3	N2 based handover from MBS supporting NG-RAN node	68
7.2.3.4	Xn/N2 based handover from non-MBS supporting NG-RAN node	69
7.2.3.5	Minimization of data loss	70
7.2.3.6	Xn/N2 based handover for inactive MBS session	70
7.2.3.7	Connection Resume in RRC Inactive procedure	70

Clauses 7.2.3.2 to 7.2.3.6 relate to handover procedures and thus apply for UEs in RRC_Connected state. The agreed CR contains the following text related to handover procedures and places this text in General Clause 7.2.3.1:
For the Xn based handover procedure, if UE level MBS assistance information is available at SMF, after the successful handover SMF trigger the modification of the associated PDU session to provide the MBS assistance information within the N2 SM information to target NG-RAN.
NOTE: 	whether the UE level MBS assistance information need be transferred between the NG-RAN nodes is to be determined by RAN WG.
During the N2 based handover preparation phase, if UE level MBS assistance information is available at SMF, SMF includes the MBS assistance information in the N2 SM information sent to target NG-RAN.
Documenting that information in the general Clause has problems with precisely indicating the applicability and the steps in call flows. For instance, the text incorrectly suggest that the MBS assistance information is also provided towards RAN nodes not supporting MBS, and suggests that it is send separately from other MBS related information under certain conditions.

Proposal 1: Document the transport of MBS assistance information during the handover procedures in the existing handover-related Clauses.


The CR also covers UE mobility of UEs in CM-CONNECTED with RRC_INACTIVE state.
Such UE mobility could also occur in Rel-17, but only for a deactivated MBS session.
The following related procedures are already documented:

[bookmark: _Toc122416798]7.2.3.7	Connection Resume in RRC Inactive procedure
If an MBS session is in Inactive state, the UE may be in CM-CONNECTED with RRC Inactive state. The UE may resume the connection in a different NG-RAN node as specified in clauses 4.8.2.2 and 4.8.2.2a of TS 23.502 [6], with following enhancement:
-	For an MBS supporting NG-RAN:
-	if the UE context retrieved from the last serving NG-RAN includes MBS session information and the NG-RAN node has not yet established the 5GC Shared MBS traffic delivery for the MBS session, the NG-RAN establishes the 5GC Shared MBS traffic delivery as specified in clause 7.2.1.4. The NG-RAN then sends Path Switch Request indicating the MBS support information;
-	if the UE context retrieved from the last serving NG-RAN does not include MBS session information, Path Switch Request sent from NG-RAN includes the MBS support information. Based on the MBS support information, the SMF, after acknowledging the path switch request, provides the MBS related information and if applicable the associated QoS flow(s) information to the NG-RAN as specified in clause 7.2.1.3. The NG-RAN establishes the 5GC Shared MBS traffic delivery as specified in clause 7.2.1.4.
-	For an MBS non-supporting NG-RAN, Path Switch Request sent from NG-RAN does not include the MBS support information. If the MBS session is still inactive, the SMF, after acknowledging the path switch request, removes the associated QoS flow(s) information if it was provided before.

The agreed CR contains the following related procedures: 
[bookmark: _Hlk126925080]7.2.3.Y.2	UE mobility within RNA
When a UE in RRC_INACTIVE state is receiving ongoing MBS session data and moves to a new cell within the RNA, the UE shall be able to continue to receive the MBS session data.
Editor's note:	The procedure of UE mobility within RNA is to be specified in RAN WGs and alignment with RAN will be done later.
7.2.3.Y.3	UE mobility out of RNA and within RA
When a UE in RRC_INACTIVE state is receiving multicast MBS session data, if the UE moves out of the RNA and within the RA, the UE resumes the connection in the same way as specified in clause 7.2.3.7.
If the target NG-RAN retrieves the UE context successfully, the following enhancements apply:
-	"MBS Assistance information" is stored in UE context in RAN and therefore is transferred to target RAN node using Xn signalling prcedures;
-	in order to support a scenario where the source RAN node does not support multicast MBS for UEs in RRC_INACTIVE state but the target RAN node does, the SMF may send the MBS assistance information in the MBS related information to the target NG-RAN via the AMF.
[bookmark: _Hlk126925559]If the UE context cannot be retrieved successfully, the NG-RAN triggers the UE to move to RRC_IDLE state as specified in TS 38.300 [9]. The UE initiates the Mobility Registration Update procedure or Service Request procedure and activates the associated PDU session(s). Hence the shared delivery (if not already established) can be established towards the NG-RAN node to enable UE’s reception of MBS data.
[bookmark: _Hlk126922533]7.2.3.Y.4	UE mobility out of RA
When the UE receiving multicast MBS session data, if the UE moves out of the RA, the UE initiates the Mobility Registration Update procedure and activates the associated PDU session(s) as specified in clause 4.2.2.2.2 of TS 23.502 [6]. Hence the shared delivery (if not already established) can be established towards the NG-RAN node to enable UE’s reception of MBS data. 

Observations:
· The existing text in 7.2.3.7 applies for connection resume procedures. This applies if UE is in RRC_Inavtive state and can be triggered by a UE moving out of the RNA or out of the RA.
· For inactive UE mobility out of RNA and within RA, there is considerable overlap but also some contradictions between the new text in 7.2.3.Y and the existing text in clause 7.2.3.7.
· The new text has deficits in not considering non-supporting NG-RAN nodes sufficiently.
· Transfer of MBS session information is already considered in the existing text, and it appears desirable to transfer the MBS assistance information as part of the MBS session information
· The new text provides more details about error scenario where the UE context cannot be retrieved successfully.
· The new text also considers inactive UE mobility within RNA. It is expected that this aspect is strongly related to the new transmission mode and it has related RAN dependencies.
· The new text also considers mobility out of registration area. The scenario was not explicitly covered in Rel-17 for IDLE UEs. (For RRC_Inactive UEs it was covered via the connection resume procedure.) For IDLE UEs, the connection setup procedure is required and it may be desirable to document how to provide information about the MBS session as part of that procedure. However, the new text lacks related details anyway and also does not consider the handling of non-supporting nodes.

Proposal 2: Document the procedures related to mobility of RRC inactive UEs that trigger a connection resume in existing clause 7.2.3.7.
Proposal 3: Document the procedures related to mobility of RRC inactive UEs within RNA in new Clause.
Proposal 4: Document the procedures related registration procedures due to mobility UEs outside TA in new Clause.


