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Abstract of the contribution: This document provide the evaluation and conclusion for KI#1.
1. Introduction
There are 12 candidate solutions proposed to address key issue#1, i.e. solution#1/#3/#4/#5/#6/#18/#19/#20/#21/ #22/#23/#26. This document provides the evaluation and conclusion for KI#1.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.
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Editor's note:	This clause will provide evaluation of different solutions.
7.1	Evaluation of KI #1 
There are 12 candidate solutions proposed to address key issue#1, i.e. solution#1/#3/#4/#5/#6/#18/#19/#20/#21/ #22/#23/#26, these solutions can be categorized as follows:
· Category#1) The provision and activation procedure to enable UE receive multicast MBS data reception in RRC-inactive state, i.e., solution##1/#3/#4/#6/#18/#19/#22/#23/#26. 
-	Assistance information provision (sol#1, 3, 6, 26): how to enable the group member UE receive the multicast MBS data in RRC-inactive state.
-	MBS session activation/release (sol#4, 18, 19, 22, 23): inform the multicast group members of the MBS session activation/release for the indicated MBS session. 
· Category#2) The mobility procedure for UE in RRC-inactive state multicast MBS data reception, i.e., solution#5/#19/#20/#21. 
7.1.1. Assistance information provision
Solution# (1, 3, 6, 26) focus on the assistance information provision procedure, the solutions summary is shown in Table 7.1.1-1.
Table 7.1.1.-1: Solution summary for assistance information provision
	Solution
	Solution #1
	Solution #3
	Solution #6
	Solution #26

	Granularity of  differentiation
	Per-UE and per-session, 
	Per-UE, Privileged UE. 
	Per-UE and per-session.
	Per-UE, Privileged UE. 

	Related Parameters
	MBS session priority, UE session priority, UE capability, UE preference.
	group member category
	N/A. (Reuse current parameters (ARP and/or PER))
	Keep UE in connected indication.

	Related procedure 
	From AF to 5GC: 
Use the MBS session creation procedure to provision the MBS session priority.
Use the External parameter provisioning procedure to provision the UE session priority.



From 5GC to NG-RAN:
Use the shared tunnel establishment procedure to provision the MBS session priority.
Use the PDU session resource Establish/ Modify procedure to provision the UE session priority.
	From AF to 5GC:
Use the setting up/modify an AF session with required QoS procedure to provision the UE session priority. 





From 5GC to NG-RAN:
Use the PDU session resource Establish/Modify procedure to transmit the UE session priority.
	From AF to 5GC:
Use the shared tunnel establishment procedure to transmit the MBS session priority.
Use the PDU session resource Establish/ Modify procedure to transmit the UE session priority.

From 5GC to NG-RAN:
Use the shared tunnel establishment procedure to transmit the MBS session priority.
Use the PDU session resource Establish/ Modify procedure to transmit the UE session priority.
	From AF to 5GC:
Use the External parameter provisioning procedure to provision the UE session priority.





From 5GC to NG-RAN: 
Use the PDU session resource Establish/Modify procedure to provision the UE session priority.


It is up to the RAN to determine whether the UE is to be put into RRC Inactive state. The 5GC sends the assistance information to NG-RAN. 
MBS session priority
Sol#3 provide the UE session priority. However if the UE is allowed to be put into RRC inactive state per UE session priority, it also imply the related MBS session is allowed to be received in the RRC inactive state. 
Sol#26 indicate the UE need be in connected state. So if this indicator is not provided, it imply that the UE is allowed to be in RRC inactive state for the related MBS session. 
Sol#1/6 provide the MBS session priority information. There may be different service types, such as mission critical, software delivery, etc. Among these, there may be only some types of service allowed to be provided in RRC Inactive state. Thus, the NG-RAN node need information on whether the related MBS session are allowed to be provided in inactive mode. 
UE session priority
All four solution suggest to provide the UE priority information. It is possible that even for the same MBS session not all the UE receives the MBS session data are suitable to enter the RRC inactive state. For example the leader in mission critical service may need always keep in RRC-connected state. Thus, the NG-RAN node need information on whether the user is allowed to be provided in RRC Inactive state based on the assistant information from CN, i.e., the UE session priority. 
Explicit/Implicit Parameter
Solution 6 suggest to use the existing parameter to reflect the UE session priority implicitly. Other three solution suggest to use another explicit indictor.  The existing parameter, such as mentioned in solution#6 (i.e., the ARP or PER) cannot express the meaning of MBS session priority or UE session priority, e.g., which value of ARP/PER is used to express MBS session or UE is allowed to enter RRC inactive state. Thus the explicit indicator is more suitable.  
7.1.2 MBS session activation/release
Solution# (4, 18, 19, 22, and 23) focus on the multicast MBS session activation/release procedure. Among those five solutions, solution#22 propose the same activation/deactivation mechanism as defined in Rel-17, it is unclear what issue of solution#22 want to address and need some further clarifications. The other four solutions summary is shown in Table 7.1.2-1.
Table 7.1.2-1: Solution summary for MBS session activation
	Solution
	Sol#4
	Sol#18
	Sol#19
	Sol#23

	Core Network
	Sends the paging cause (e.g., whether RRC-inactive reception is still allowed) to NG-RAN.
	For MBS session activation, sends the group paging message to NG-RAN.
	N/A
	Figures out the paging area covering all group member UEs (including CM-IDLE and CM-CONNECTED) and sends the paging message to the paging area.

	NG-RAN 
	After receive the multicast session activation, RAN notify the multicast session activation and whether RRC-inactive reception is allowed.
	After receive the CN-initiated group paging or multicast session activation, perform RAN paging by includes the MBS session ID. 
	After receive the multicast session activation, RAN notify the session activation and the transmission mode (i.e., whether RRC-inactive reception is allowed), and notify other NG-RANs in the same RNA to inform the session activation.
	After receive the CN-initiated group paging, page all the UEs (includes RRC-connected, RRC-inactive, and RRC-IDLE).

	UE 
	Based on the paging information, the RRC-inactive reception UE could decide whether it receives the MBS session data in RRC-inactive state.
	For multicast session activation, after receive the group paging ID, it is unclear the action of RRC-inactive UE.
	Based on the RAN notified information, the RRC-inactive reception UE could decide whether can still kept in RRC-inactive for the multicast reception.
	It is unclear the action of the RRC-inactive UE.


When MBS session is activated, it should be possible that the RRC-inactive state UE keep in RRC-inactive for MBS session data reception. There are two types of paging applied during the MBS session activation procedure.
CN-initiated group paging
It is possible that the RRC-inactive group member UE share the same PO with CM-IDLE group member UE. To avoid the RRC-inactive reception UE blindly perform the RRC-resume action when it receives the CN group paging, solution#4 propose use paging cause to let RRC-inactive UE be aware the session event, e.g., whether the event is for multicast session activation or multicast session release, and whether the UE is allowed to receive the indicated MBS session data in RRC-inactive state. Based on that received paging information, the RRC-inactive reception UE can decide whether it need go back to CM-connected to receive the MBS session data. 
For solution#18/#23 it is unclear how the RRC inactive state UE handle the CN-initiated group paging. It needs to be further clarified.
There is another solution proposed during the offline discussion, when the RRC-inactive UE receives the group paging message, it let the NAS layer ignore the group paging message, i.e. for RRC inactive UE only wait the RAN initiated paging. The following are some considerations for this solution:
· For both CN-initiated paging and RAN-initiate group paging, the NG-RAN all use the MBS session ID to perform the paging as defined in TS 38.300[13]. There are no differentiation from UE monitoring. So how the UE differentiate different entity initiated group paging?
· When the group paging ID is aware by the AS layer, the RRC resumption procedure is performed. So does it means that now the AS layer need change the behaviour and how to differentiate it?
RAN-initiated group paging 
For the RAN initiated group paging, it is clear both solution#4 and solution#19 propose the NG-RAN need notify the group member UE about the multicast session activation and whether UE is still allowed to receive the multicast data in RRC-inactive state. Based on the RAN notified information, the group member UE can make the suitable choice for whether need go back to RRC-connected to receive the indicated MBS session related multicast data or can still remain in RRC-inactive do the reception. We can give this requirement to the RAN WG. 
7.1.3. Mobility management for RRC-inactive reception UE moves within RNA
Solution# (5, 19) focus on the mechanism to enable the RRC-inactive reception UE keep receive the multicast data when moving within RNA, the solutions summary is shown in Table 7.1.3-1:
Table 7.1.3-1: Solution summary for mobility management for RRC-inactive reception UE moves within RNA 
	
	Sol#5
	Sol#19 (option A)
	Sol#19 (option B)

	Core Network
	N/A
	N/A
	MB-SMF notify all the NG-RAN nodes in the MBS service area, which support the transmission mode for RRC-inactive reception, establish the MBS session. 

	NG-RAN 
	After receive the UE message, trigger to contact the anchor NG-RAN to retrieve the multicast session related information and establish the shared delivery if has not established before.
	When enables the group member UE receive the multicast data in RRC-inactive, notifies other NG-RAN nodes within RNA to establish the shared delivery.
	N/A

	UE 
	If find no multicast data received and/or cell/NG-RAN is changed, sends message to NG-RAN to trigger NG-RAN transmit the multicast data.

	Aware the session status and the transmission mode used in the new cell/NG-RAN, then based on the session status and the transmission mode, decide whether can still be in RRC-inactive state do the multicast data reception.    
	Aware the session status and the transmission mode used in the new cell/NG-RAN, then based on the session status and the transmission mode, decide whether can still be in RRC-inactive state do the multicast data reception.  


Solution#5 propose the UE-triggered multicast transmission, i.e., as the UE moves, the multicast data migrate to the corresponding location. 
Solution#19 proposes the per RNA granularity multicast transmission, i.e., if one group member receives the multicast data in RRC-inactive state in one cell of the RNA, all other NG-RAN nodes in the RNA need establish the shared delivery to transmit the multicast data. 
Both solution#5 and solution#19 want to guarantee the RRC-inactive reception UE always able to receives the multicast data when it moves within RNA. We can give this requirement to the RAN WG.
7.1.4. Mobility management for RRC-inactive reception UE move out RNA
Solution# (5, 20, 21) focus on the mechanism to enable the RRC-inactive reception UE keep receiving the multicast data when moving out RNA.
Both solution#5 and solution#21 propose if the group member move out RNA and does not receive the multicast data, the UE trigger the RRC Resume/RNA update procedure as defined in TS 38.300. Based on the result of that procedure, the UE may still in RRC Inactive state or enter RRC IDLE. 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, the UE includes the associated PDU session ID activated indication in the service request or registration request message to trigger the SMF perform the MBS session related procedure. 
Solution#20/#21 also propose the UE could include the new MBS session container in the service request message to let SMF aware whether UE want to join/leave/remain join MBS session, i.e. the combine the SM and MM handling. However this is an optimization and unclear why it need be linked with the RRC inactive state handling.
7.1.5. Mobility management for RRC-connected reception UE move in RRC-inactive MBS reception supporting NG-RAN
Solution#5 propose during the hand over procedure, the SMF includes the RRC inactive assistance parameter in N2 SM Info and sent to target NG-RAN. Per the received RRC inactive assistance information for MBS data receiving, the UE may be configured to RRC inactive state. This is necessary if the RRC inactive support at NG-RAN is not fully supported in the network. 
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Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.1	MBS session reception in RRC Inactive
Editor's note:	The details will be coordinated/checked with RAN WGs.
8.1.1	Interim conclusions
The following conclusions is proposed for KI#1:
-	NG-RAN nodes take the responsibility to determine the UEs within an MBS multicast session is able to receive MBS session data while in CM-CONNECTED with RRC Inactive state. The 5GC shall provide sufficient information to the NG-RAN nodes (i.e., assistance information for RRC Inactive multicast MBS data reception).
· The SMF supports to provide the UE session priority indicator to the NG-RAN node during the UE joining procedure.
· The MB-SMF supports to provide the MBS session priority indicator to NG-RAN node during shared tunnel establishment procedure.
-	When the MBS session is activated, the UE in RRC Inactive state should be able to keep in RRC Inactive state for receiving the MBS session data.
· For CN initiated group paging, the paging information includes which MBS session is to be activated and whether the MBS session is allowed to be received in RRC-inactive state. 
· For RAN initiated group paging, the RRC-inactive state UE should be able to determine whether it can keep in RRC inactive state to receive the multicast data reception. 
· The NG-RAN node shall not release MBS context for an MBS session, if there is any RRC Inactive UE has previously joined and use this NG-RAN node as anchor NG-RAN node.
· The UE in RRC Inactive state should be able to receive DL multicast MBS data when it moves within the RNA.
· When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but not receive the MBS data at the new cell, if the NG-RAN does not indicate its support RRC-inactive MBS data reception, the UE activates the associated PDU session via the service request procedure.
· When the UE receives the MBS data in RRC Inactive state and move out of the RA area but not receive the MBS data at the new cell, the UE activates the associated PDU session via the registration procedure.
· During the hand over procedure, the SMF includes the RRC inactive assistance parameter in N2 SM Info and sent to NG-RAN via AMF.
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