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1. Introduction
For KI#1 it can be categorized as three issues, i.e. 
· Assistance information provision (sol#1, 3, 6, 26, 27): 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. 
· Mobility procedure (sol#5/#19/#20/#21/#28):  the mobility procedure for UE in RRC-inactive state multicast MBS data reception.
For the MBS session activation/release and mobility procedure, further progress needs the feedback from RAN side. Due to that, this paper focus on the Assistance information provision issue. 
As concluded at S2#152E, there are two level assistance information, i.e. the MBS session and UE session level assistance information. 

Explicit/Implicit Parameter
For MBS session level assistance information, there are some discussion on whether the existing MBS session QoS information can be used for that purpose and feedback from RAN side is expected.
For UE level assistance information, one proposal is to reflect the UE level assistance information via the MBS session QoS flow information. If that it means the associated information is not 1:1 mapping from the MBS session QoS information. Hence it adds some complexity at the NG-RAN side, as some UE associated QoS flow information can be mapped from MBS session information, some are not. For those not able to be mapped from the MBS session QoS flow information, it also needs to consider whether they share the same associated QoS flow information or not considering they may be from different PCF/SMF. The mobility to the non-supporting NG-RAN node also need be considered. On the other hand, if the UE level assistance information is a separated explicit parameter as mentioned in other proposal, it is easy for NG-RAN handling. Hence it is proposed to use one explicit parameter to reflect the UE level assistance information. 
Proposal 1: The UE level assistance information is reflected as an explicit parameter.

MBS session level assistance information provision from AF to 5GC
For the MBS session level assistance information, it seems the only way to transmit from AF to 5GC is via the MBS session creation procedure.

UE level assistance information provision from AF to 5GC
Sol#1/#26 propose the AF provides the parameter (list of UE) as part of the MBS subscription data to the UDM.  When the UE joins the MBS session, the SMF fetches the MBS subscription data from UDM, which include the related UE level assistance information. The difference between two solution is on whether this UE level assistance information is per MBS session or per UE granularity. As mentioned in Sol#26 if the UE level assistance information is per UE level, it needs to consider whether the related MBS session is in active or inactive state and update the UDM accordingly. However, if this information is per MBS session level, this additional update per MBS session state is not needed. If the UE join multi MBS session, the NG-RAN node may receive different UE level assistance information from different MBS session. NG-RAN node can take the highest request, e.g. whether the UE level assistance information in one of the MBS session prefer to be in CONNECTED state, as input parameter to decide whether it need keep in Connected state.
Sol#3/#6 propose the AF provides the parameter as part of the QoS information to the PCF and SMF gets the related information during the SM policy association establishment/update procedure. By doing this, the deployment of PCF is mandatory. The AF cannot inject the related information before the UE activates the associated PDU session. Also this update need be done per UE granularity, i.e. for a list of UE, the AF needs to update one by one per UE. 
Sol#27 proposes the AF provides the parameter (list of UE) as one parameter during the MBS session creation procedure. The MB-SMF store the received list of UE information. Since the MB-SMF is not designed to manage the UE related information, it have no idea on the distribution of the UE. So the MB-SMF provides full list of the UE information to all contacted SMF regardless whether the UE is really managed by that SMF. In case the list of UE is changed, the MB-SMF always notify all SMF within this MBS session regardless whether the updated UE has joined the MBS session or not. Hence it is not a suitable to let the MB-SMF manage this UE list. 
Proposal 2: The UE level assistance information is set per MBS session. 
Proposal 3: AF provides the UE level assistance information as part of MBS subscription data and stored at the UDM during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4]. 

Assistance information provision from 5GC to NG-RAN node
For the MBS session level assistance information, it is better to be conveyed as other MBS session information parameter, e.g. QoS information. Then it is proposed to be delivered to NG-RAN node as part of the shared delivery tunnel establishment procedure. 
For the UE level assistance information, all solution proposes to use the PDU session level signaling to deliver the parameter to the NG-RAN node. 
Proposal 4: The MB-SMF provides the MBS session level assistance information to NG-RAN during the shared tunnel establishment procedure. 
Proposal 5:  The SMF provides the received UE level assistance information from UDM to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.
[bookmark: _Toc97022938]* * * * First change * * * *
[bookmark: _Toc113261257][bookmark: _Toc113261266][bookmark: _Toc104459385]7.1.2	Assistance Information
Sol#1: proposes to have assistance from AF:
-	Indication of whether multicast reception by UEs in RRC_Inactive state is allowed for specific multicast MBS service(s)/session(s).
-	MBS session Priority.
-	UE priority within MBS session.
-	UE capabilities and preferences.
Solution#3: AF providing assistance information (for both key issue 1 and 6) and suggest group member category (e.g. privileged, non-privileged) to assist NG RAN nodes to enable/disable RRC_Inactive reception. In case AF mentions a group member to be "privileged" and all privilege UEs of that MBS session are to be kept in RRC_Connected state. In Sol#3, the use case is targeted to public safety only and assuming that the private IP address is available (as in IMS case).
Solution#6: Proposes that "RRC Inactive Assistance Information", the QoS parameters, e.g. PER and ARP in the 5QI of MBS QoS flow can be used by NG-RAN to determine whether the receiving of the multicast MBS session data in RRC inactive state can be enabled.
For UE level assistance information, one proposal is to reflect the UE level assistance information via the MBS session QoS flow information. If that it means the associated information is not 1:1 mapping from the MBS session QoS information. Hence it adds some complexity at the NG-RAN side, as some UE associated QoS flow information can be mapped from MBS session information, some are not. For those not able to be mapped from the MBS session QoS flow information, it also needs to consider whether they share the same associated QoS flow information or not considering they may be from different PCF/SMF. The mobility to the non-supporting NG-RAN node also need be considered. On the other hand, if the UE level assistance information is a separated explicit parameter as mentioned in other proposal, it is easy for NG-RAN handling. Hence it is proposed to use one explicit parameter to reflect the UE level assistance information.  
For the MBS session level assistance information, it seems the only way to transmit from AF to 5GC is via the MBS session creation procedure.
Sol#1/#26 propose the AF provides the parameter (list of UE) as part of the MBS subscription data to the UDM.  When the UE joins the MBS session, the SMF fetches the MBS subscription data from UDM, which include the related UE level assistance information. The difference between two solutions is on whether this UE level assistance information is per MBS session or per UE granularity. As mentioned in Sol#26 if the UE level assistance information is per UE level, it needs to consider whether the related MBS session is in active or inactive state and update the UDM accordingly. However, if this information is per MBS session level, this additional update per MBS session state is not needed. If the UE join multi MBS session, at the NG-RAN side it may receive different UE level assistance information from different MBS session. NG-RAN node can take the highest request, e.g. whether the UE level assistance information in one of the MBS session prefer to be in CONNECTED state, as input parameter to decide whether it need keep in Connected state.
Sol#3/#6 propose the AF provides the parameter as part of the QoS information to the PCF and SMF gets the related information during the SM policy association establishment/update procedure. By doing this, the deployment of PCF is mandatory. The AF cannot inject the related information before the UE activates the associated PDU session. Also this update need be done per UE granularity, i.e. for a list of UE, the AF needs to update one by one per UE. 
Sol#27 proposes the AF provides the parameter (list of UE) as one parameter during the MBS session creation procedure. The MB-SMF store the received list of UE information. Since the MB-SMF is not designed to manage the UE related information, it have no idea on the distribution of the UE. So the MB-SMF provides full list of the UE information to all contacted SMF regardless whether the UE is really managed by that SMF. In case the list of UE is changed, the MB-SMF always notify all SMF within this MBS session regardless whether the updated UE has joined the MBS session or not. Hence it is not a suitable to let the MB-SMF manage this UE list. 
For the MBS session level assistance information, it is better to be conveyed as other MBS session information parameter, e.g. QoS information. Then it is proposed to be delivered to NG-RAN node as part of the shared delivery tunnel establishment procedure. 
For the UE level assistance information, all solution proposes to use the PDU session level signaling to deliver the parameter to the NG-RAN node. 

* * * * Next change * * * *
8.1	Key Issue #1:	MBS session reception in RRC Inactive
[bookmark: _Toc68075272][bookmark: _Toc57450224][bookmark: _Toc54730090][bookmark: _Toc50467296][bookmark: _Toc50193151]Editor's note:	Feedback from RAN WGs is required to conclude KI#1 for the issue which nee RAN input.
8.1.1	Interim conclusions
The following conclusions is proposed for KI#1:
-	Depending on RAN WG feedback, it may be possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC CONNECTED to CM-CONNECTED with RRC Inactive state and still receive MBS session data.
-	The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply delivery enabling reception by UEs in RRC_Inactive state for an MBS session and which UE(s) to be moved to RRC Inactive state.
-	Depending on RAN WG feedback, the assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level assistance information, and may be provided by the AF to 5GC and then to NG-RAN.
· For MBS session level assistance information,
· The AF provides the MBS session level assistance information to MB-SMF via the MBS session creation procedure. 
· The MB-SMF provides the MBS session level assistance information to NG-RAN during the shared tunnel establishment procedure. 
· For UE level assistance information, 
· [bookmark: _Hlk114947980]The UE level assistance information is an explicit parameter and set per MBS session.
· The AF provides the UE level assistance information as part of MBS subscription data during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4].
· The SMF provides the received UE level assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.
Editor's note:	It is FFS how to encode information about UEs that should preferably be kept in RRC_Connected state. What kind of assistance information is needed in the RAN will be confirmed by RAN WGs.	Comment by 作者: This is stage-3 issue, not need be a EN. 
-	NG-RAN use the MBS session level and UE level assistance information to help decision on which MBS sessions and/or UEs to keep in RRC_CONNECTED vs. RRC_INACTIVE. How NG-RAN performs those decisions is up to NG-RAN implementation.
NOTE 1:	How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.
NOTE 2: What is defined in clause 5.3.3.2.5 of TS 23.501 [2] for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and is also used for MBS session assistance information for RRC Inactive by the RAN.
-	When the MBS session is activated, the UEs in RRC Inactive state in cells, where the MBS session is delivered allowing RRC-inactive reception, should be able to remain in RRC Inactive state for receiving the MBS session data.
-	For group paging, the network notifies which MBS session is to be activated.
-	How NG-RAN notifies the UE that the MBS session is re-activated and whether the MBS session is allowed to be received in RRC-inactive state will be decided by RAN WGs.
-	When the UE moves outside the RNA, the UE performs RRC Resume to the target RAN node as per existing procedures in TS 23.501 [2].
-	When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but RRC resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE since is not able to receive the MBS multicast data at the new cell, the UE initiates the registration update procedure and activates the associated PDU session, so that the shared tunnel can be established (if not already established).
[bookmark: _Hlk114950085]-	During the handover procedure, the SMF includes the "MBS assistance information for RRC Inactive" if any in N2 SM Info and sent to NG-RAN via AMF.
The following requirements, which need be supported by RAN WG, are concluded:
-	Backward compatibility with Rel-17 UEs not supporting the RRC_Inactive reception of MBS multicast data needs to be ensured
-	RAN WG2 define UE radio capability for MBS reception in RRC_INACTIVE state.
-	NG-RAN nodes decide for which MBS sessions to apply delivery enabling reception in RRC_Inactive state. The NG RAN nodes handling RRC-Connected UE in an MBS multicast session also decides whether the UEs can transition to RRC_Inactive state and may consider assistance information from the 5G core network for that decision. How NG-RAN performs those decisions is up to NG-RAN implementation.
-	When the MBS session is activated, the UE in RRC Inactive state in cells where the MBS session is delivered in the delivery mode for RRC-inactive reception should be able to remain in RRC Inactive state for receiving the MBS session data.
-	When the UE is in RRC Inactive state and moves within the RNA, it shall be able to continue receiving DL multicast MBS data unless it leaves the MBS service area.
* * * * End of change * * * *
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