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[bookmark: _Ref492503575]Introduction
During RAN3#117e, following are agreements related to Multicast reception in RRC_INACTIVE state.
The group common understanding is that there is no consensus to change the scope in RAN3 discussion. 
loads on rach or cm_connected state UE context storage may be factors when evaluating solutions, but they are not the only key factors. load on rach should be evaluated in ran2 first.
many key factors (e.g., loads on rach, cm_connected state ue context storage) should be evaluated in ran2 first.
It is the common understanding that the following information, among others, may be taken into account by the gNB when deciding to enable UEs receiving multicast in rrc_inactive state: 
a) the capability of ue (of whether support the mode “multicast over rrc inactive”);
b) the rel-17 multicast context, e.g. the qos parameters not associated to any specific ue;
c) parameters available at the local gNB without enhancement on interfaces, e.g. cell load.
Whether and which additional information (e.g. per MBS session level assistant information from 5GC, per-UE preference on multicast over RRC_INACTIVE) is needed by the gNB is FFS
RAN3 can discuss the mobility taken into account the progress in RAN2 and coordinate with RAN2. 
On the topic whether/how to keep the PTM leg in gNB-CU/DU split scenario when there are only RRC-Inactive UEs which joined multicast session, RAN3 can discuss it taken into account the progress in RAN2 and coordinate with RAN2.
During RAN3#117bis-e, following are agreements related to Multicast reception in RRC_INACTIVE state.
· The gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE. The gNB may take at least the following information into account based: 5QI, PER, ARP, and expected UE Activity Behaviour, information locally available at the gNB and other.
· The QoS requirements apply to the provision of the multicast session, independently from the strategy a gNB applies to achieve their fulfillment.
· NG-RAN signaling 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. FFS impacts to network interface.
· During an active multicast session, the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs. FFS on how the gNB is aware that it delivers multicast service to UEs in RRC inactive.
· Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method and further RAN3 discussions.
· RAN3 starts evaluation on above mobility scenario and its network interface impacts, based on RAN2 progress.
RAN3#119 Agreements:
Support a per UE per MBS session indication from CN to RAN.
It is FFS which interpretation on the indication from CN to RAN should be adopted in RAN3:
Interpretation 1: UE is preferred to be kept in RRC connected when receiving the related MBS session data.
Interpretation 2: The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception.
RAN3#119bis Agreements:
Additional protocol function for multicast MCCH configuration is expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.
RAN3 acknowledged the new SIB defined in RAN2 and how to introduce the new SIB over F1 needs to be further discussed.
XnAP signalling for exchange of neighbour cells’ PTM configuration is not supported.
No enhancement to enable network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE is agreed.
This MBS Assistance Information is purely assistance information which does not control on the RRC state of UE which is up to gNB implementation?

This contribution discusses about enhancements to support multicast data reception by UEs in RRC_INACTIVE state.
Rel-18 Support of Multicast for RRC_INACTIVE state UEs
5GC Assistance Information to NG-RAN for Multicast RRC_CONNECTED or RRC_INACTIVE state decision 

RAN3 already discussed about MBS session level and UE level assistance information from the 5GC to RAN and following was agreed during RAN3#117bis:
· The gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE. The gNB may take at least the following information into account based: 5QI, PER, ARP, and expected UE Activity Behaviour, information locally available at the gNB and other.
Based on above agreement, it is clear that MBS session level assistance information can be provided from 5GC to RAN in terms of existing QoS parameters (i.e without any specific indication per MBS session level) about whether RAN can deliver Multicast Session to RRC_INACTIVE UEs if there is RAN congestion.
[bookmark: _Toc127220198][bookmark: _Toc127220978][bookmark: _Toc131636432][bookmark: _Toc134567527]5GC provides Multicast session level assistance information to RAN by using existing MBS session QoS parameters (e.g. ARP, 5QI) to differentiate different MBS sessions.
Next question is how to provide UE level assistance information from 5GC to RAN per Multicast session , a list of UEs allowed to receive Multicast service in RRC_INACTIVE state and which UEs are recommended to be kept in RRC_CONNECTD state based on traffic pattern known to application server  even if those UEs are capable of supporting Multicast reception in RRC_INACTIVE state. “Expected UE Activity behaviour IE” per PDU session can be used as 5GC assistance information per UE for Multicast deliver in RRC_INACTIVE state per multicast session level. For the case of 5GC assistance information about whether to keep a UE in RRC_CONNECTED state for a given Multicast session was extensively discussed in SA2 as well. SA2 normative CR S2-2303396 [3] agreed following text:

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 for the MBS session, the MBS assistance information for the MBS session is an optional parameter and associated with one MBS session, which consists of an indication that the UE is preferred to be kept in connected when the related MBS session that the UE joined is active. When the NG-RAN node receives this information, the NG-RAN may determine to keep the UE in RRC_CONNECTED state even if the MBS session data is supported to be received in RRC_INACTIVE state.
[bookmark: _Hlk124803881]Editor's Note:	The MBS assistance information protocol details require RAN WG feedback, e.g. whether the indication is enough.
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.
In RAN3#119bis, MBS assistance information was extensively discussed without any conclusion.
This MBS Assistance Information is purely assistance information which does not control on the RRC state of UE which is up to gNB implementation?

But from above SA2 CR description, it is crystal clear that 5GC provided information is pure assistance information and indicates that UE is “preferred” to be kept in RRC_CONNECTED state while receiving specific Multicast session data assuming that UE has already joined the multicast session and is active. 
5GC gets this UE specific assistance information from AF and will be stored in UDM per MBS session level. 5GC provides UE specific assistance information to NG-RAN as part of RRC_INACTIVE state assistance information. Based on this UE specific assistance information, it is upto RAN node to decide whether to keep UE in RRC_CONNECTED state or RRC_INACTIVE state. 
Note that this assistance information IE is not controlling UE’s RRC state directly from 5GC but is providing simple assistance information to gNB to make decision of whether to keep UE in RRC_CONNECTED state or not.

RAN3#119 discussed following 2 options as description of this new IE:

Support a per UE per MBS session indication from CN to RAN.
It is FFS which interpretation on the indication from CN to RAN should be adopted in RAN3:
Interpretation 1: UE is preferred to be kept in RRC connected when receiving the related MBS session data.
Interpretation 2: The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception.
Interpretation 2 is not representative of intention of new IE because this description is representing more about QoS treatment to be provided to UE. But based on 5GC provided 5QI and ARP information, RAN can already decide whether to keep in RRC_INACTIVE state or not. 
In RAN3 discussions, some companies were arguing that SA2 is not suppose to discuss about which RRC states UE has to operate for a specific Multicast session or not to provide any recommendation to RAN about which RRC state the UE has to operate. This argument is not technical and there is no technical issue if AF provides UE specific assistance information to 5GC (5GC will store in UDM as part of UE subscription information) and relaying same information to RAN. It is finally upto RAN node to decide whether to keep UE in RRC_CONNECTED or RRC_INACTIVE state depending on local RAN operating conditions.
[bookmark: _Toc131636433][bookmark: _Toc134567528]“The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception” is representing QoS treatment description and is already known to RAN based on UE specific 5QI, ARP provided by 5GC for associated PDU session and is NOT representing intention of new UE specific assistance information IE to RAN.
[bookmark: _Toc131636434][bookmark: _Toc134567529]Based on UE specific traffic pattern and application subscription, AS provides assistance information to 5GC and 5GC will transparently provide this information to RAN as assistance information to keep UE in RRC_CONNECTED state while receiving specific Multicast session data.
Based on above discussion, we think Interpretation 1 is more appropriate and Interpretation 2 is ambiguous. The new UE specific assistance information can be specified by introducing a new IE per MBS session that UE has already joined. During the HO, UE specific assistance information has to be transferred from the source RAN node to target RAN node.

Thus, we propose
[bookmark: _Toc127220202][bookmark: _Toc127220954][bookmark: _Toc131636457][bookmark: _Toc131700086][bookmark: _Toc134567544]Introduce new assistance information IE per UE in NG-AP signalling per Multicast session with IE description as “This IE indicates that UE is preferred to be kept in RRC_CONNECETD state when UE joined Multicast session is active. It is upto gNB implementation decision whether to keep UE in RRC_CONNECTED state or not”. 
[bookmark: _Toc127220204][bookmark: _Toc127220956][bookmark: _Toc131636458][bookmark: _Toc131700087][bookmark: _Toc134567545]During the Xn and NG HO, 5GC provided assistance information IE will be transferred from the source to target RAN node.
Multicast MRB configuration for RRC_INACTIVE state UEs using mixed RRC dedicated signalling + MCCH 

During the RAN2#120, it was agreed to adopt combination of RRC dedicated signaling and MCCH based Multicast bearer configuration.
We will have a mixed approach and we start with the following:
When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
We assume that the UE can only receive multicast service after it joined the session.
FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.

RAN2#121 Agreement:
We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
Multicast MCCH configuration is provided via new SIB. 

RAN3#119bis Agreement:
RAN3 acknowledged the new SIB defined in RAN2 and how to introduce the new SIB over F1 needs to be further discussed.
During RAN3#119bis email discussion, R3-231888 F1-AP signaling enhancements needed to support introducing new SIB for Multicast MCCH was discussed and summary indicates that “ Introduce the new SIB in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message. Detailed signalling pending on RAN2 progress.”
From our view, it is reasonable to agree this proposal.
[bookmark: _Toc134567546]Introduce the new SIBxx in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message. Detailed signalling pending on RAN2 progress.
In case of R17 Multicast, CU-CP uses F1 AP MULTICAST CONTEXT SETUP REQUEST/RESPONSE messages to establish Multicast context within DU. The gNB-CU-CP retrieves the MRB configuration for the joined UE from the gNB-DU using F1 UE Context Management procedures (i.e. by using F1AP UE CONTEXT SETUP REQUEST/RESPONSE messages) and using the dedicated RRC Reconfiguration signalling, CU-CP provides Multicast MRB configuration to the joined UEs. 
For R17 Broadcast, the gNB-CU-CP establishes the Broadcast MBS Session Context at the DU, by providing MRB configuration, other relevant session parameters. Then DU provides Broadcast MRB configuration to UEs by using MCCH (MCCH carries MBSBroadcastConfiguration message) and SIB20 provides MCCH configuration to UEs.
In order to support Multicast service for RRC_INACTIVE state UEs, RAN2#120 has following agreement  
MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
 
RAN3#117bis agreement
· During an active multicast session, the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs. FFS on how the gNB is aware that it delivers multicast service to UEs in RRC inactive.
Based on above RAN2 and RAN3 agreements, we can infer that when CU-CP decides to deliver Multicast service to RRC_INACTIVE state UEs, CU-CP initiates UE context releases in DU using UE Context management procedures but DU should not release Multicast MRB context and continue Multicast data delivery using Multicast MRBs. DU has to use MCCH to provide Multicast MRB configuration to RRC_INACTIVE state UEs when Multicast MRB configuration changes. In order to let DU know about which Multicast services are going to be delivered to RRC_INACTIVE state UEs, CU-CP is required to inform the DU about list of Multicast Services (Multicast Session ID list) and also provide PDCP configuration, neighbor cells supporting same Multicast services. In case of broadcast context management, this information provided from CU to DU using “MBS CU to DU RRC Information and similar IE can used in Multicast context management procedures to inform DU to generate Multicast MRB configuration and deliver to UEs via new Multicast MCCH channel. Even if all Multicast service receiving UEs are released into RRC_INACTIVE state, DU shall continue to keep Multicast MRB configuration for delivering Multicast data to RRC_INACTIVE state UEs. 
RAN3#119bis agreement: 
Additional protocol function for multicast MCCH configuration is expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.
[bookmark: _Toc127220206][bookmark: _Toc127220958][bookmark: _Toc131636460][bookmark: _Toc131700089][bookmark: _Toc134567547]Introduce “Multicast MBS CU to DU RRC Information” including PDCP configuration and neighbour cell information in F1-AP Multicast Context Setup and Multicast Context Modification procedures to enable DU generate Multicast MRB configuration and transmit using new Multicast MCCH channel and keep Multicast MRB configuration even when all Multicast UEs are released into RRC_INACTIVE state.

[bookmark: _Toc131636461][bookmark: _Toc131700090][bookmark: _Toc134567548]During RAN2#121, following is agreement.
If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.

In order to enable CU-CP to provide Multicast MRB configuration for receiving Multicast service in RRC_INACTIVE state, CU-CP can retrieve Multicast MRB configuration from DU either by using F1AP Multicast context management procedure or by using UE context management procedures and send to UEs using RRC Release message with suspend configuration. When UEs are released into RRC_INACTIVE state, CU-CP has to send UE Context Release command to DU and DU sends UE Context Release complete message. These UE specific messages can be enhanced to retrieve latest Multicast MRB PTM configuration. 
[bookmark: _Toc131636462][bookmark: _Toc131700091][bookmark: _Toc134567549]CU-CP uses F1-AP UE Context management procedures to retrieve Multicast MRB configuration from DU and deliver to UEs using RRC Release message including Multicast MRB configuration for receiving Multicast service in RRC_INACTIVE state.
Multicast session activation/deactivation indication for INACTIVE UEs.
When gNB decides to provide the multicast service in RRC_INACTIVE state, it is possible to release RRC_CONNECTED state UEs which are actively receiving multicast service into RRC_INACTIVE state. In some cases, UEs which have joined Inactive Multicast session and gNB released those UEs into either RRC_IDLE or RRC_INACTIVE state when Multicast session is deactivated. When Multicast session is activated, it should be possible to alert both RRC_IDLE and RRC_INACTIVE state UEs. In R17, Group paging method was used to alert Multicast session activation. In R18, for RRC_INACTIVE state UEs, RAN2 agreed to use enhanced group paging mechanism to indicate Multicast session activation. If RRC_INACTIVE UEs already have Multicast MRB configuration based on dedicated RRC signaling, these UEs can start receiving Multicast service without resume RRC connection. If RRC_INACTIVE R18 UEs does not have Multicast MRB configuration, then they can get MRB configuration by reading Multicast MCCH. 
Following are RAN2 agreements regarding Multicast Session activation:
RAN2#119bis Agreement:
· For both option 1 and option 2, as a baseline, group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.
· Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).
· As a baseline, group paging can be used to inform Rel-18 UE(s) about the session activation (Details FFS, e.g., UE behavior when receiving such group notification).
· If a UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE may be notified when the multicast session is deactivated. FFS how (e.g., informed via group paging, MCCH, or other ways).

RAN2#121bis Agreement:
· Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS.

From RAN3 perspective, F1 Group Paging enhancements are needed. When enhanced Group Paging is transmitted by DU to Multicast UEs in RRC_IDLE and RRC_CONNECTED state UEs, group paging message has to indicate per each TMGI, whether R18 UEs capable of Multicast RRC_INACTIVE state can start to receive Multicast service in RRC_INACTIVE state without resuming RRC connection or not. In order for DU to provide such indication in enhanced RRC Group Paging Message to R18 UEs, CU-CP F1 Multicast Group Paging message has to provide such an additional indication per Multicast Session ID and same is applicable for Xn Multicast Group Paging message as well.
Based on above discussion, we propose
[bookmark: _Toc127220209][bookmark: _Toc127220961][bookmark: _Toc131636463][bookmark: _Toc131700092][bookmark: _Toc134567550]Introduce new indicator per MBS Session ID in both F1 and Xn Multicast Group Paging messages to indicate to DU about R18 Multicast RRC_INACTIVE capable UEs can start receiving Multicast session upon receiving enhanced Multicast Group paging message for Multicast activation or data resumption and without resuming RRC connection. 
In R17, upon receiving Multicast deactivation indication from 5GC to RAN, RAN will release all radio resources and informs UEs by releasing MRB configuration via dedicated RRC signaling procedure. In case of R18, for RRC_INACTIVE UEs, below is RAN2#121bis agreement.
 For one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
FFS which option to take: enhanced group paging or enhanced MCCH, to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
It should be possible for gNB to indicate to Multicast RRC_INCTIVE capable UEs by using either enhanced Group Paging method or by using MCCH based method. Based on RAN2 outcome, RAN3 can further discuss if there is any F1 and Xn impacts to indicate Multicast Session deactivation to DU as part of Multicast Context release procedure and this enables DU to use either Group Paging or MCCH based method to indicate to RRC_INACTIVE UEs about Multicast session deactivation.
[bookmark: _Toc127220210][bookmark: _Toc127220962][bookmark: _Toc131636464][bookmark: _Toc131700093][bookmark: _Toc134567551]FFS: F1 and Xn signalling enhancements to inform DU about Multicast session deactivation and DU can use either Group Paging or MCCH based deactivation indication (pending RAN2 decision) to inform RRC_INACTIVE UEs about Multicast session deactivation.  
Multicast Service Continuity & Mobility support for RRC_INACTIVE UEs.
One of the key aspect of supporting Multicast reception in RRC_INACTIVE state is how to enable support for Multicast service continuity for RRC_INACTIVE state UE during mobility within RNA and outside RNA. Following are key RAN2 agreements related to Multicast service continuity.
RAN2#119 Agreement:
Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.
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 INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.

RAN2#121bis Agreement:
Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection.
When a UE reselects to a cell for which PTM configuration is not available in multicast MCCH, the UE initiates RRC resumption procedure for an active multicast session it is interested to receive or continue receiving.
UE may trigger RRC connection resumption if the reception quality of the multicast data is below a configured threshold, FFS how to specify the threshold/reception quality.
Frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE, detailed mechanism on how to identify the frequency info (e.g., SAI, USD, or frequency info directly provided by network) is FFS.
No need to define a mechanism other than the frequency prioritization, i.e., per cell based prioritization in cell re-selection, to help UE choose the right cell to camp on.
The neighbour cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.

In order to support both Multicast and Broadcast service neighbor cell information in both Multicast and Broadcast MCCH, for Inter gNB scenario, RAN3 need to introduce Broadcast and Multicast Neighbor Cell information in Xn-AP NG-RAN NODE CONFIGURATION UPDATE/RESPONSE Messages.
[bookmark: _Toc134567552]Introduce both Multicast and Broadcast neighbour cell list information exchange in Xn-AP NG-RAN NODE CONFIGURATION UPDATE/RESPONSE messages.
When gNB triggers UE into RRC_INACTIVE state, gNB uses RRC Release message including Suspend Configuration with RAN Notification Area information. It is possible that all cells within RNA may or may not be currently actively providing Multicast services (i.e some gNBs within RNA may not have joined Multicast Session due to no UE has joined Multicast session from that gNB ). When Multicast service receiving RRC_INACTIVE UE does idle cell reselection to another target cell, if target cell is providing the multicast service then UE is expected to read MCCH to get Multicast MRB configuration and UE will maintain the service continuity. It is possible that idle cell reselected cell/gNB may not have joined multicast session, this implies that cell will not be transmitting Multicast MCCH. In this scenario, in order for UE to continue to receive Multicast Service in target cell, UE has to resume connection even if  UE is within RNA and it enables gNB to retrieve UE context from Anchor gNB. During the UE context retrieval procedure , anchor gNB will send UE context information including MBS UE context and also expected to transfer 5GC provided Multicast RRC_INACTIVE assistance information. Based on retrieved UE context information, target gNB will join Multicast session and makes decision whether to resume RRC connection or release UE back into the RRC_INACTIVE state depending on loading situation.
[bookmark: _Toc127220199][bookmark: _Toc127220979][bookmark: _Toc131636435][bookmark: _Toc134567530]RAN Notification Area may contains list of cells/gNBs, which may or may not be providing Multicast services received by the UE.
[bookmark: _Toc127220980][bookmark: _Toc131636436][bookmark: _Toc134567531]Upon UE context retrieval from Anchor gNB, new serving gNB joins Multicast session if retrieved UE context information contains Multicast services information, not being served by the new serving gNB.
Based on above discussion, we propose
[bookmark: _Toc127220211][bookmark: _Toc127220963][bookmark: _Toc131636465][bookmark: _Toc131700094][bookmark: _Toc134567553]During UE context transfer from Anchor gNB to new serving gNB via Xn signalling procedure, transfer 5GC provided UE specific assistance information along with the MBS context of UE.
Summary 

Based on the discussion, we have following observations: 
Observation 1.	5GC provides Multicast session level assistance information to RAN by using existing MBS session QoS parameters (e.g. ARP, 5QI) to differentiate different MBS sessions.
Observation 2.	“The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception” is representing QoS treatment description and is already known to RAN based on UE specific 5QI, ARP provided by 5GC for associated PDU session and is NOT representing intention of new UE specific assistance information IE to RAN.
Observation 3.	Based on UE specific traffic pattern and application subscription, AS provides assistance information to 5GC and 5GC will transparently provide this information to RAN as assistance information to keep UE in RRC_CONNECTED state while receiving specific Multicast session data.
Observation 4.	RAN Notification Area may contains list of cells/gNBs, which may or may not be providing Multicast services received by the UE.
Observation 5.	Upon UE context retrieval from Anchor gNB, new serving gNB joins Multicast session if retrieved UE context information contains Multicast services information, not being served by the new serving gNB.

Based on these observations and discussion above, we have the following proposals:
Proposal 1.	Introduce new assistance information IE per UE in NG-AP signalling per Multicast session with IE description as “This IE indicates that UE is preferred to be kept in RRC_CONNECETD state when UE joined Multicast session is active. It is upto gNB implementation decision whether to keep UE in RRC_CONNECTED state or not”.
Proposal 2.	During the Xn and NG HO, 5GC provided assistance information IE will be transferred from the source to target RAN node.
Proposal 3.	Introduce the new SIBxx in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message. Detailed signalling pending on RAN2 progress.
Proposal 4.	Introduce “Multicast MBS CU to DU RRC Information” including PDCP configuration and neighbour cell information in F1-AP Multicast Context Setup and Multicast Context Modification procedures to enable DU generate Multicast MRB configuration and transmit using new Multicast MCCH channel and keep Multicast MRB configuration even when all Multicast UEs are released into RRC_INACTIVE state.
Proposal 5.	CU-CP uses F1-AP UE Context management procedures to retrieve Multicast MRB configuration from DU and deliver to UEs using RRC Release message including Multicast MRB configuration for receiving Multicast service in RRC_INACTIVE state.
Proposal 6.	Introduce new indicator per MBS Session ID in both F1 and Xn Multicast Group Paging messages to indicate to DU about R18 Multicast RRC_INACTIVE capable UEs can start receiving Multicast session upon receiving enhanced Multicast Group paging message for Multicast activation or data resumption and without resuming RRC connection.
Proposal 7.	FFS: F1 and Xn signalling enhancements to inform DU about Multicast session deactivation and DU can use either Group Paging or MCCH based deactivation indication (pending RAN2 decision) to inform RRC_INACTIVE UEs about Multicast session deactivation.
Proposal 8.	Introduce both Multicast and Broadcast neighbour cell list information exchange in Xn-AP NG-RAN NODE CONFIGURATION UPDATE/RESPONSE messages.
Proposal 9.	During UE context transfer from Anchor gNB to new serving gNB via Xn signalling procedure, transfer 5GC provided UE specific assistance information along with the MBS context of UE.
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RAN2 Agreements
RAN2#119:
Multicast reception in RRC_INACTIVE
In Rel-18, multicast reception for UEs in INACTIVE supports at least the following scenarios, with the assumption that the UE already has a valid PTM configuration:
-    Scenario 1: a UE has been receiving multicast in CONNECTED, and it enters INACTIVE and continues the multicast reception.
-    Scenario 2: a UE has joined a multicast session and has been directed to INACTIVE, the UE starts to receive the multicast session
FFS for state changes, e.g. due to service being not provided in INACTIVE anymore etc.
 It is up to gNB to decide whether a multicast session may be received by UE(s) in INACTIVE. FFS what information gNB may be provided to form such decision (related to SA2 discussion).
It is supported that gNB transmit one multicast session to both UEs in CONNECTED and INACTIVE in the same cell. FFS how the gNB configures this. 
It is assumed the network can choose which UEs receive in RRC INACTIVE and which in RRC Connected and can move UEs between the states for Multicast service reception.
 The following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session. Different configuration/resources are not precluded as well. FFS what exactly can be common and what not (e.g. HARQ, SPS etc.) and what is needed in addition (to legacy PTM config).
For PTM configuration delivery, RAN2 further investigates the following solutions:
Option 1: Dedicated signalling
Option 2: Solution based on SIB+MCCH
We do not preclude some “mix” of the options
HARQ feedback and PTP are not supported for multicast reception in RRC_INACTIVE.
Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.
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 INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.
RAN2#119bis :
The following general description is taken as baseline for PTM configuration delivery Option 1:
(1-a) PTM configuration(s) (i.e., configurations used for multicast reception in RRC_INACTIVE) of one or more multicast sessions for at least one cell are provided via dedicated RRC signaling to a UE. 
(1-b) The RRC message for this includes RRCReconfiguration and/or RRCRelease and/or RRCResume (details FFS)
(1-c) UE stores the received configurations while it is in RRC_INACTIVE, and if there is a need to update some or all the configurations, the UE is notified of such changes and may trigger RRC connection resume to obtain the updated configurations. In case of mobility in RRC_INACTIVE, the UE triggers RRC connection resume if the configuration of the session is not available for the new cell.
The following general description is taken as baseline for PTM configuration delivery Option 2:
(2-a) PTM configurations (i.e., configurations used for multicast reception in RRC_INACTIVE) are provided via an MCCH-like channel (same or different as used for MBS broadcast), and information regarding MCCH scheduling is provided via SIB, FFS dedicated signalling
(2-b) UE can receive such configurations when it is in RRC_INACTIVE, FFS whether it is allowed/needed to also receive when UE is in RRC_CONNECTED
(2-c) If there is a need to update some or all the received configurations, UE does not need to resume RRC connection but is notified of such changes (e.g. via MCCH DCI) and obtains the updated configurations via MCCH.
For both option 1 and option 2, as a baseline, group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.

FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).
FFS how UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated, taking into account the following solutions (can further update the descriptions if needed, and several solutions may be needed, some solutions may apply only for certain configuration options)
1. When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration used in RRC_INACTIVE for the session is available to the UE and the UE has joined the session already (e.g., configuration provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.  
2. When the multicast session is activated, UE is indicated by group paging whether it can receive the multicast session in RRC_INACTIVE or not (detailed signaling FFS).
3. UE is configured "whether it can receive the multicast session in RRC_INACTIVE" by dedicated signaling before UE is released. When the multicast session is activated, UE stays in RRC_INACTIVE or resumes RRC connection accordingly (detailed signaling FFS).
If option 1 is supported for PTM configuration
As a baseline, group paging may be used to inform the UE when network changes the PTM configurations, and UE upon reception triggers RRC connection resume procedure to obtain the updated configurations (details of group paging can be FFS).
FFS whether and how to solve the issue in signalling/system load when a large number of UEs in the cell need PTM configuration update.
FFS if there is an issue that a UE can obtain all the PTM configurations for a multicast service via Option 2 without/before joining the multicast session on the condition that security is enabled by service layer. And if yes FFS how to solve the issue (e.g., dedicated configuration + MCCH).

RAN2#120:

We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.

RAN2#121:

UE shall join in the multicast session before receiving multicast in RRC INACTIVE.
If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.
We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
Multicast MCCH configuration is provided via new SIB. 
Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.

Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.
FFS whether the network can provide PTM configuration for intra-gNB cells. 
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