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1. Introduction
In Toulouse meeting Nov 2022, RAN3 and RAN2 sent reply LSs [1] and [2] to provide feedbacks to SA2 Questions, based on these feedbacks, SA2 concluded the related Key Issues and captured the conclusions in the latest TR23.700-47 clause 8.
In the SA2 Reply LS [3], SA2 highlighted that the conclusions included in clause 8.1 and 8.2 are considered as RAN-Related. And regarding the mobility within the RNA, SA2 would like to ask RAN WGs to provide further information if any progress and agreement are available. 
In this contribution, we discuss the RAN related SA2 conclusions and try to provide further information to SA2.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
For the SA2 conclusions in clause 8.1 and 8.2, there are many aspects are aligned with the RAN3 and RAN2 Reply LSs [1] [2], besides these aspects, there are the following parts needs to be further discussed by RAN3/2:
2.1 Conclusions in 8.1 Key Issue #1:	MBS session reception in RRC Inactive
[bookmark: _Hlk124408976]2.1.1 UE level MBS assistance information
Based on RAN3 previous discussion, the gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE, and there are many existing parameters can be considered to make such decision, especially the per MBS Session QoS Information. On top of that, in SA2 conclusion, there are clear conclusions on new UE level MBS assistance information:
	-	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 MBS assistance information, and may be provided by the AF to 5GC and then to NG-RAN.
-	For MBS session level assistance information:
-	The existing MBS session QoS parameters (e.g. ARP, 5QI) can be used as the MBS session level assistance information by NG-RAN to differentiate different MBS sessions.
-	For UE level MBS assistance information:
-	The UE level MBS assistance information is an optional new parameter and set per MBS session. It is indicated by the AF to inform the network whether from the expected traffic pattern of the UE the indicated UE is preferred to be kept in the RRC Connected state even if it is able according to its radio capabilities to receive the MBS session data in RRC_INACTIVE state, e.g. a frequent talker.
NOTE 1:	The protocol detail and how the assistance information is formatted (e.g. as a flag, multiple choices (high/low/medium) or multiple integer values of the assistance information for the expected traffic pattern) is to be defined in normative phase and requires RAN WG feedback.
-	The AF provides the UE level MBS 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 MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.
-	NG-RAN use the MBS session level and UE level MBS assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or. RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.
NOTE 2:	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 3:	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 may be used by NG-RAN together with any other MBS session level assistance information and UE level MBS assistance information for deciding whether to send a UE to RRC Inactive state.



From our view, such UE level MBS assistance information is helpful for the gNB to make decision, but we do not see strong need to have multiple levels like choices (high/low/medium) or multiple integer values. Maybe RAN3 can introduce a new optional SMF related IE named as MBS assistance information IE, to provide the information on the recommended RRC State of the UE to receive the relevant multicast session, e.g. ENUMERATED (rrc-connected, …), the absence of such IE will be understood as ‘no recommendation’.
Proposal 1-1: introduce a new optional IE (MBS Assistance Information IE) to provide the information on the recommended RRC State of the UE to receive the relevant multicast session (ENUMERATED (rrc-connected, …)), in NGAP: MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE, the absence of such IE will be understood as ‘no recommendation’, details subject to the discussion in agenda item 15.3.
Based on the discussion above, for the SA2 NOTE 1/2/3 in clause 8.1.1 of TR23.700-47-120, the following feedbacks from RAN3 could be provided:
Clause 8.1.1 NOTE 1:	The protocol detail and how the assistance information is formatted (e.g. as a flag, multiple choices (high/low/medium) or multiple integer values of the assistance information for the expected traffic pattern) is to be defined in normative phase and requires RAN WG feedback.
Proposed RAN3 feedback for NOTE 1 for KI#1: a new optional IE (MBS Assistance Information IE) is introduced in a per UE per MBS session granularity in the N2 SM info, provides the information on the recommended RRC State of the UE to receive the relevant multicast session (ENUMERATED (rrc-connected, …).
Clause 8.1.1 NOTE 2:	How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.
Proposed RAN3 feedback for NOTE 2 for KI#1: the absence of the assistance information for RRC Inactive multicast MBS data reception will be regarded as no recommendation, and how to handle such situation is up to NG-RAN node implementation.
Clause 8.1.1 NOTE 3:	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 may be used by NG-RAN together with any other MBS session level assistance information and UE level MBS assistance information for deciding whether to send a UE to RRC Inactive state.
From our view, there are many existing information can be considered by the NG-RAN node to determine the RRC state of a UE to receive an MBS session, it is also up to the NG-RAN node implementation if and how to use such existing information for deciding whether to send a UE to RRC Inactive state.
Proposed RAN3 feedback for NOTE 3 for KI#1: it is also up to the NG-RAN node implementation if and how to use existing information for deciding whether to send a UE to RRC Inactive state for multicast reception.
There is a conclusion related to the exchange of the assistance information during Handover procedure:
-	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.
From our understanding, besides providing this information from SMF to RAN during Handover, RAN3 should also discuss whether to exchange such information between RAN nodes during Handover.
Proposal 1-2: further discuss whether to exchange the per UE per MBS session "MBS assistance information” between RAN nodes during mobility in agenda item 15.3, and provide feedback to SA2 if any progress in RAN3.
2.1.2 Group Paging handling
The following Group Paging related conclusions can be found in the SA2 TR, with some aspects to be decided by RAN WGs.
	-	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. For the UE in RRC_INACTIVE state how the group paging is handled will be decided by RAN WGs.
-	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.


Based on current TS 23.247 section 7.2.2.3 and 7.2.5.2, during MBS Session Release and Session Activation, the NGAP Group Paging will be triggered from the core network in case there are UEs in IDLE state and involved in the multicast MBS session. Considering that the CN triggered group paging will also be received by UEs in RRC_Inactive state, to enable the gNB to notify UEs about session activation and remaining in RRC Inactive state for multicast reception, the core network needs to indicate session activation in the NGAP Group Paging.
Proposal 2: the core network needs to indicate session activation in the NGAP Group Paging, to enable the gNB to notify UEs about session activation and remaining in RRC Inactive state for multicast reception.
Proposed RAN3 feedback for NGAP Group Paging for KI#1: the core network needs to indicate session activation in the NGAP Group Paging, to enable the gNB to notify UEs about session activation and remaining in RRC Inactive state for multicast reception. 
2.1.3 Mobility within the RNA
In clause 8.1.1, the following conclusions can be found on the scenario when the UE moves within/out-of the RNA:
	-	When an RRC_INACTIVE UE is in the process of receiving ongoing MBS session data and moves to a new cell within the RNA, the UE shall be able to receive MBS session data.
-	When the UE moves outside the RNA, the UE performs UE Triggered Connection Resume in RRC Inactive procedure to the target RAN node as per existing procedures in TS 23.502 [3].
-	When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but Connection 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 mobility registration update or Service Request procedure and activates the associated PDU session, so that the shared tunnel (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.
-	When the UE moves outside the RA, the UE performs mobility registration procedure and as per the existing procedure in clause 5.3.3.2.5 of TS 23.501 [2] for "Mobile initiated NAS signalling procedure" for UEs in CM-CONNECTED with RRC Inactive state, the UE will resume the RRC Connection.


In the LS, there is a question from SA2 as below:
Regarding the mobility within the RNA, SA2 would like to ask RAN WGs to provide further information if any progress and agreement are available. 
In the reply LS from RAN3/RAN2, we have already replied to SA2 that:
RAN3 answer [1]: NG-RAN signalling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE, i.e., a UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state if the configuration of the new cell is available for the UE. Impact on network interfaces is FFS. Details are under discussion in RAN2 and RAN3.
RAN2 answer [2]: RAN2 has made the following agreements: Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration for the multicast session in the new cell is available for the UE). Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in RRC_INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.
From our view, the current SA2 conclusion “When an RRC_INACTIVE UE is in the process of receiving ongoing MBS session data and moves to a new cell within the RNA, the UE shall be able to receive MBS session data.” aligns with the feedback which RAN2/3 provided, so far there is no further information to be provided unless some progress in this meeting.
Proposal 3: provide further information to SA2 on the mobility within RNA for KI#1 in case of progress in this RAN3 meeting, if any.
2.2 Conclusions in 8.2 Key Issue #2:	MOCN network sharing
The following conclusions can be found in the SA2 conclusions in clause 8.1 of TR 23.700-47-120:
	-	For solutions where the broadcast MBS sessions for different PLMNs are established towards a NG-RAN node, the NG-RAN node shall be able to identify the same MBS service and avoid multiple deliveries over radio.
-	A solution compatible with Rel-17 UEs is preferred.
-	A solution compatible with Rel-17 NG-RAN is preferred.
[bookmark: _GoBack]-	The AF may provide associated session identifier (SSM used by AF) additionally to the NG-RAN nodes via 5GC so that the shared NG-RAN nodes can determine that the multiple broadcast MBS sessions are transmitting same content for the same MBS service (i.e., Soln#2 and Soln#7 SSM option), or
-	The association of MBS session identifiers may be configured in NG-RAN, where there is no requirement on AF to provide associated session identifier.
-	It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.
-	The solution should support the scenario where all NG-RAN nodes are shared by PLMNs and the scenario where only part of the NG-RAN nodes are shared by PLMNs.


To support the 4th bullet above, RAN3 need to include the mentioned “associated session identifier” in RAN3 specifications, e.g. included in MBS Session ID IE, or to be provided together with MBS Session ID IE.
Note that in last RAN3 meeting there was an agreement made as below：
The gNB-CU provides the MBS RAN Sharing efficiency Information received from CN (if received) to the gNB-DU in F1AP: BROADCAST CONTEXT SETUP REQUEST message.
"MBS RAN sharing efficiency information" == "information enabling the gNB to identify the MBS sessions among which resource efficiency for MBS reception in RAN sharing scenarios can be applied"
Considering that the MBS Session ID IE is used in many places and it is an extendable IE with Sequence type, it is preferred to extend the existing MBS Session ID IE to include a new optional IE over NGAP and F1AP.
It is noticed that there is an agreed CR in SA2 S2-2301453, within that they named the new IE as Associated Session ID IE, if there is no strong concern, RAN3 can reuse this IE name from SA2.
Proposal 4: extend the existing MBS Session ID IE to include a new optional Associated Session ID IE over NGAP and F1AP, details up to the discussion in Agenda Item 15.2.
For the 6th bullet “It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.”, it is related to the following RAN3 open issue about shared NG-U tunnels:
	Shared NG-U tunnel:
· Option 1: establish the NG-U tunnels for each session for different PLMNs
· Option 2: establish only one NG-U tunnel for multiple session from different PLMNs 
· Option 3: establish one primary NG-U tunnel and one backup NG-U tunnel for multiple session from different PLMNs
· Option 4: NG-RAN node implementation decision on how many NG-U tunnels to be set up
Option 1 is a subset of option 4, and option 1 does not require stage3 impact, it is FFS whether option 4 should be restricted to option 1 only.


Considering that the discussion is ongoing in RAN3, it is preferred to feedback the current status to SA2 as follows, to be further updated during the meeting if any further progress.
Proposed RAN3 feedback for shared NG-U tunnel for KI#2: there is no consensus yet in RAN3 on “It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.” RAN3 will provide further feedback if any progress.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
[bookmark: _Toc423020280]In this contribution, we analyse the SA2 conclusions mentioned in their reply LS, and get the following proposals and Proposed RAN3 feedbacks:
Proposal 1-1: introduce a new optional IE (MBS Assistance Information IE) to provide the information on the recommended RRC State of the UE to receive the relevant multicast session (ENUMERATED (rrc-connected, …)), in NGAP: MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE, the absence of such IE will be understood as ‘no recommendation’, details subject to the discussion in agenda item 15.3.
Proposal 1-2: further discuss whether to exchange the per UE per MBS session "MBS assistance information” between RAN nodes during mobility in agenda item 15.3, and provide feedback to SA2 if any progress in RAN3.
Proposal 2: the core network needs to indicate session activation in the NGAP Group Paging, to enable the gNB to notify UEs about session activation and remaining in RRC Inactive state for multicast reception.
Proposal 3: provide further information to SA2 on the mobility within RNA for KI#1 in case of progress in this RAN3 meeting, if any.
Proposal 4: extend the existing MBS Session ID IE to include a new optional Associated Session ID IE over NGAP and F1AP, details up to the discussion in Agenda Item 15.2.

Proposed RAN3 feedback for NOTE 1 for KI#1: a new optional IE (MBS Assistance Information IE) is introduced in a per UE per MBS session granularity in the N2 SM info, provides the information on the recommended RRC State of the UE to receive the relevant multicast session (ENUMERATED (rrc-connected, …).
Proposed RAN3 feedback for NOTE 2 for KI#1: the absence of the assistance information for RRC Inactive multicast MBS data reception will be regarded as no recommendation, and how to handle such situation is up to NG-RAN node implementation.
Proposed RAN3 feedback for NOTE 3 for KI#1: it is also up to the NG-RAN node implementation if and how to use existing information for deciding whether to send a UE to RRC Inactive state for multicast reception.
Proposed RAN3 feedback for NGAP Group Paging for KI#1: the core network needs to indicate session activation in the NGAP Group Paging, to enable the gNB to notify UEs about session activation and remaining in RRC Inactive state for multicast reception. 
Proposed RAN3 feedback for shared NG-U tunnel for KI#2: there is no consensus yet in RAN3 on “It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.” RAN3 will provide further feedback if any progress.
Note that all these proposed feedback subject to the further discussion in this meeting in agenda item 15.2 and 15.3.
It is proposed to feedback to SA2 in the draft Reply LS as provided in [4].
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[bookmark: _Toc120275212]8.1	Key Issue #1:	MBS session reception in RRC Inactive
[bookmark: _Toc68075272][bookmark: _Toc57450224][bookmark: _Toc54730090][bookmark: _Toc50467296][bookmark: _Toc50193151][bookmark: _Toc120275213]8.1.1	Conclusions
The following conclusions is proposed for KI#1:
-	It is 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.
-	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 MBS assistance information, and may be provided by the AF to 5GC and then to NG-RAN.
-	For MBS session level assistance information:
-	The existing MBS session QoS parameters (e.g. ARP, 5QI) can be used as the MBS session level assistance information by NG-RAN to differentiate different MBS sessions.
-	For UE level MBS assistance information:
-	The UE level MBS assistance information is an optional new parameter and set per MBS session. It is indicated by the AF to inform the network whether from the expected traffic pattern of the UE the indicated UE is preferred to be kept in the RRC Connected state even if it is able according to its radio capabilities to receive the MBS session data in RRC_INACTIVE state, e.g. a frequent talker.
NOTE 1:	The protocol detail and how the assistance information is formatted (e.g. as a flag, multiple choices (high/low/medium) or multiple integer values of the assistance information for the expected traffic pattern) is to be defined in normative phase and requires RAN WG feedback.
-	The AF provides the UE level MBS 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 MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.
-	NG-RAN use the MBS session level and UE level MBS assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or. RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.
NOTE 2:	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 3:	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 may be used by NG-RAN together with any other MBS session level assistance information and UE level MBS assistance information for deciding whether to send a UE to RRC Inactive state.
-	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. For the UE in RRC_INACTIVE state how the group paging is handled will be decided by RAN WGs.
-	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 an RRC_INACTIVE UE is in the process of receiving ongoing MBS session data and moves to a new cell within the RNA, the UE shall be able to receive MBS session data.
-	When the UE moves outside the RNA, the UE performs UE Triggered Connection Resume in RRC Inactive procedure to the target RAN node as per existing procedures in TS 23.502 [3].
-	When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but Connection 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 mobility registration update or Service Request procedure and activates the associated PDU session, so that the shared tunnel (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.
-	When the UE moves outside the RA, the UE performs mobility registration procedure and as per the existing procedure in clause 5.3.3.2.5 of TS 23.501 [2] for "Mobile initiated NAS signalling procedure" for UEs in CM-CONNECTED with RRC Inactive state, the UE will resume the RRC Connection.
-	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 WGs, 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.
[bookmark: _Toc120275214]8.2	Key Issue #2:	MOCN network sharing
For conclusions, the following aspects will be considered:
-	For solutions where the broadcast MBS sessions for different PLMNs are established towards a NG-RAN node, the NG-RAN node shall be able to identify the same MBS service and avoid multiple deliveries over radio.
-	A solution compatible with Rel-17 UEs is preferred.
-	A solution compatible with Rel-17 NG-RAN is preferred.
-	The AF may provide associated session identifier (SSM used by AF) additionally to the NG-RAN nodes via 5GC so that the shared NG-RAN nodes can determine that the multiple broadcast MBS sessions are transmitting same content for the same MBS service (i.e., Soln#2 and Soln#7 SSM option), or
-	The association of MBS session identifiers may be configured in NG-RAN, where there is no requirement on AF to provide associated session identifier.-	It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.
-	The solution should support the scenario where all NG-RAN nodes are shared by PLMNs and the scenario where only part of the NG-RAN nodes are shared by PLMNs.
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