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1. Introduction
In the Toulouse meeting, RAN2 and RAN3 sent the reply LSes to provide the feedback to SA2[1] [2]. Based on the feedback, SA2 concluded the related Key Issues and captured the conclusions in the latest TR23.700-47, Clause 8.
After that, SA2 sent another LS in [3], where SA2 highlights that the conclusions in Clause 8.1 and Clause 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 will discuss whether and how to respond to SA2 based on the SA2 progress and SA2 LS.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
For the SA2 conclusions in Clause 8.1 and Clause 8.2, there are many aspects aligned with Reply LSes from RAN3 and RAN2[1] [2]. Apart from these aspects, the following needs to be further discussed by RAN2/3:
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
In SA2 TR, there are conclusions on the 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.


Furthermore, according to the latest approved CR to TS 23.247, the following descriptions about the MBS assistance information are captured:
	The decision in NG-RAN may use the following information provided from 5GC:
-	Existing MBS session QoS parameters, e.g. the most demanding ARP and 5QI of all MBS QoS Flow within the MBS session
-	MBS assistance information: The MBS assistance information is an optional parameter which express that the UE is preferred to be kept in RRC_CONNECTED state when receiving MBS data. 
Editor's Note:	Whether the MBS assistance information need directly mention the RRC state is FFS.
Editor's Note:	The MBS assistance information protocol details require RAN WG feedback, e.g. whether the indication is enough.
Editor's Note:	Whether the "UE level" prefix is needed in the MBS assistance information final naming is FFS. 
NOTE 1:	 How the NG-RAN nodes perform those decisions is up to NG-RAN implementation.
NOTE 2:	The "RRC Inactive Assistance Information" in clause 5.3.3.2.5 of TS 23.501 [5] is sent by AMF to NG-RAN, whether and how it is used by NG-RAN for deciding whether to send a UE to RRC_INACTIVE state is decided by NG-RAN.


From our point of view, there is no RAN2 work needed for now about the definition and interaction of the UE level MBS assistance information, which can leave to RAN3 discussion.
[bookmark: _GoBack]Regarding how to use the UE level MBS assistance information, we think it is helpful for the gNB to make decision about which UEs can be released to RRC_INACTIVE for multicast reception. Specifically, if one UE is associated with the UE level MBS assistance information, the gNB shouldn't configure PTM configuration to the UE when releasing the UE to RRC_INACTIVE, e.g. when there is no data transmission or when the MBS session is inactive. In this case, when the MBS session is active or there is data transmission, the UE must go back to RRC_CONNECTED to receive the multicast.   
Observation 1: the UE level MBS assistance information can be used by the gNB to determine whether to allow the UE to receive multicast in RRC_INACTIVE.

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 the agreed CR S2-2301592 in SA2#154AH-e meeting, there was also requirement that the gNB shall notify the UE when the MBS session is re-activated and whether the MBS session is allowed to be received in RRC_INACTIVE.
	When an MBS session is to be activated, if there are UE(s) that joined the MBS session, the 5GC notifies the related NG-RAN nodes of this event. The joined UEs in RRC_INACTIVE state in the cells where the RRC_INACTIVE UE is allowed to receive MBS data may be able to stay in RRC_INACTIVE and receive MBS Session data
Editor's Note:	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.


In the last reply LS to SA2, RAN2 already replied as follows:
	RAN2 answer to Q5 When MBS Session is activated and MBS data allowed to be received in RRC_INACTIVE state, is it possible that the RRC_INACTIVE UE receives MBS data without going back to RRC connected state? If possible, when the MBS session is being activated, how is the RRC_INACTIVE UE notified. For group paging initiated for IDLE UEs, does RRC_INACTIVE UE respond to such paging: 
· It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated provided the UE has already joined the multicast session and the UE has valid MRB configuration. As a baseline, group paging can be used to inform the RRC_INACTIVE UE(s) about the session activation. The details are still under discussion in RAN2. 
· For group paging initiated for UEs in RRC_IDLE state, per Rel-17 specification, the RRC_INACTIVE UEs will also respond if they receive the corresponding paging message. However, for Rel-18, if the MBS session can be received in RRC_INACTIVE state, the RRC_INACTIVE UE need not go back to RRC_CONNECTED state if the UE has already joined the multicast session and the UE has valid configuration. It is FFS how to avoid these UEs going back to RRC_CONNECTED state when the CN group paging is received.


There is no new progress on this since the reply. So no further information needs to be provided unless some more progress is achieved.
Observation 2: no further information needs to be sent to SA2 unless new progress is made regarding group paging.
2.1.3 Mobility within the RNA
In Clause 8.1.1, the following conclusions can be found on the scenario where 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.


[bookmark: _Hlk125809418]And in the agreed CR S2-2301592 in SA2#154AH-e meeting, there was also the following description:
	When an RRC_INACTIVE UE is receiving ongoing MBS session data, if the UE moves to a new cell within the RNA, or if the UE moves outside the current RNA but within the current Registration Area, or if the UE moves out of the current Registration Area, the UE shall be able to receive the MBS session data if applicable in the new area.
NOTE 3: The scenario of the UE moving to a new cell within the RAN Notification Area is specified in RAN specifications.


On this aspect,there is a question from SA2 In the LS:
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 last reply LS from RAN2/ran3, it is already replied to SA2 as below:
· 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 point of 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 provided by RAN2/RAN3. So there is no further information needed to be provided unless some new progress is achieved in this meeting.
Observation 3: no further information to provide unless new progress is made regarding mobility.
2.2 Conclusions in 8.2 Key Issue #2:	MOCN network sharing
The current conclusion of Key Issue #2 has no impact on RAN2.
[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 observations:
Observation 1: the UE level MBS assistance information can be used by the gNB to determine whether to allow the UE to receive multicast in RRC_INACTIVE.
Observation 2: no further information needs to be sent to SA2 unless new progress is made regarding group paging.
Observation 3: no further information to provide unless new progress is made regarding mobility.
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[bookmark: _Toc120275212]8.1	Key Issue #1:	MBS session reception in RRC Inactive
[bookmark: _Toc120275213][bookmark: _Toc54730090][bookmark: _Toc57450224][bookmark: _Toc68075272][bookmark: _Toc50467296][bookmark: _Toc50193151]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.
Annex B – Approval CR to TS 23.247
6.X	Support of Multicast MBS session data reception in RRC_INACTIVE state
To provide multicast MBS service to more UEs in a cell, the NG-RAN may decide to move some UE(s) receiving multicast MBS data from RRC_CONNECTED to RRC_INACTIVE state if the UE(s) is capable to receiving MBS data in RRC_INACTIVE state.
The decision in NG-RAN may use the following information provided from 5GC:
[bookmark: _Hlk123329837]-	Existing MBS session QoS parameters, e.g. the most demanding ARP and 5QI of all MBS QoS Flow within the MBS session
-	MBS assistance information: The MBS assistance information is an optional parameter which express that the UE is preferred to be kept in RRC_CONNECTED state when receiving MBS data. 
[bookmark: _Hlk124803881]Editor's Note:	Whether the MBS assistance information need directly mention the RRC state is FFS.
Editor's Note:	The MBS assistance information protocol details require RAN WG feedback, e.g. whether the indication is enough.
[bookmark: _Hlk124804353]Editor's Note:	Whether the "UE level" prefix is needed in the MBS assistance information final naming is FFS. 
NOTE 1:	 How the NG-RAN nodes perform those decisions is up to NG-RAN implementation.
NOTE 2:	The "RRC Inactive Assistance Information" in clause 5.3.3.2.5 of TS 23.501 [5] is sent by AMF to NG-RAN, whether and how it is used by NG-RAN for deciding whether to send a UE to RRC_INACTIVE state is decided by NG-RAN.
The MBS session QoS parameters (e.g. ARP and 5QI) are provided to NG-RAN by the MB-SMF during user plane establishment for shared delivery.
The "MBS assistance information" is provided to NG-RAN by the SMF if the MBS assistance information is available in the SMF. The SMF gets from the UDM the "MBS assistance information" which is provisioned by the AF via the NEF to the UDM as part of the MBS subscription data (as specified in clause 6.4). The SMF provides the "MBS assistance information" to the NG-RAN as part of the associated PDU session information within the N2 SM information in the procedures where the associated PDU session information need be sent to NG-RAN node, e.g. PDU Session modification for UE joining, handover. 
When an MBS session is to be activated, if there are UE(s) that joined the MBS session, the 5GC notifies the related NG-RAN nodes of this event. The joined UEs in RRC_INACTIVE state in the cells where the RRC_INACTIVE UE is allowed to receive MBS data may be able to stay in RRC_INACTIVE and receive MBS Session data
Editor's Note:	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 receiving ongoing MBS session data, if the UE moves to a new cell within the RNA, or if the UE moves outside the current RNA but within the current Registration Area, or if the UE moves out of the current Registration Area, the UE shall be able to receive the MBS session data if applicable in the new area.
NOTE 3: The scenario of the UE moving to a new cell within the RAN Notification Area is specified in RAN specifications.
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