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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.

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_INACTIVE state decision 

As part of SA2 TR 23.700-47 section 8.1, conclusion for KI#1, SA2 noted following conclusions.
-	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.
RAN3 briefly 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]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 about per Multicast level , 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 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 and if needed RAN3 can also specify specific indicator per UE per Multicast session level. For the case of 5GC recommendation about whether to keep a UE in RRC_CONNECTED state for a given Multicast session can be specified by introducing a new flag per MBS session UE joined. During the HO, 5GC information has to be transferred from the source RAN node to target RAN node.

[bookmark: _Toc127220202][bookmark: _Toc127220954]Introduce new flag in NG-AP signalling per Multicast session per UE as 5GC recommendation to RAN about to keep UE in RRC_CONNCETD state even if UE has radio capability to receive Multicast services in RRC_INACTIVE state. 
[bookmark: _Toc127220203][bookmark: _Toc127220955]RAN3 to discuss whether to introduce new flag per Multicast session or reuse existing “expected UE activity behaviour” IE per PDU session as 5GC assistance information to RAN about whether to deliver Multicast service for a UE in RRC_INACTIVE state or not.
[bookmark: _Toc127220204][bookmark: _Toc127220956]During the Xn and NG HO, 5GC assistance information will be transferred from the source to target RAN node.
[bookmark: _Hlk127140840]To alleviate RAN congestion due to large number of Multicast UEs, NG-RAN may decide to release UEs receiving multicast services (via MRB) but there is no ongoing unicast data (via DRB)  into RRC_INACTIVE state. For this, application function (AF) may provide assistance information in the form of priority to 5GC (PCF) to determine which MBS sessions and/or which RRC_CONNECTED UE within MBS session can be released into RRC_INACTIVE state. The assistance information may include MBS Session priority, Multicast UE priority, PER etc. PCF can derive QoS parameters for Multicast session and associated Unicast QoS Flow in the PDU session for individual delivery. During Multicast MBS session setup procedure, NG-RAN receives shared MBS session QoS parameters and associated Unicast PDU session QoS parameters. NG-RAN can use the MBS session and associated QoS Flow of individual PDU session QoS parameters (e.g. 5QI, ARP, etc.)  to decide which MBS sessions and/or UEs to keep in RRC_CONNECTED vs. release to RRC_INACTIVE during RAN congestion scenarios. 
In previous RAN3 meetings, some companies proposed UE to provide its preference whether to receive a multicast service in RRC_CONNECTED Vs RRC_INACTIVE state and in our view decision to receive Multicast service in RRC_INACTIVE state is totally upto RAN decision and UE is not expected to provide any UE preference. 
[bookmark: _Toc115036378][bookmark: _Toc118239450][bookmark: _Toc118241274][bookmark: _Toc127220205][bookmark: _Toc127220957]UE is not required to provide any indication to RAN about its preference to receive Multicast data in RRC_INACTIVE state or not and UE follows RAN node decision.
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.

In case of R17 Multicast, CU-CP uses F1 AP MULTICAST CONTEXT SETUP REQUEST/RESPONSE messages are to establish Multicast context within DU. The gNB-CU-CP retrieves the MRB configuration for the joined UE from the gNB-DU via 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) to be delivered for RRC_INACTIVE state UEs, so that DU can generate MCCH based Multicast MRB configuration when needed and DU will continue to keep Multicast MRB configuration for delivering Multicast data to RRC_INACTIVE state UEs.
[bookmark: _Toc127220206][bookmark: _Toc127220958]Introduce new indicators per Multicast Session ID in F1-AP Multicast Context Setup and Multicast Context Modification procedures to enable DU to keep Multicast MRB configuration even when Multicast UEs are released into RRC_INACTIVE state.
[bookmark: _Toc127220207][bookmark: _Toc127220959]DU to provide Multicast MRB configuration via MCCH when Multicast MRB configuration changes and FFS whether to use new MCCH for Multicast MRB configuration delivery to UEs based on RAN2 progress.
[bookmark: _Toc127220208][bookmark: _Toc127220960]RAN3 agrees that same Multicast MRB configuration will be provided to both RRC_CONNECTED and RRC_INACTIVE state UEs via dedicated RRC signalling message and MCCH based configuration to support the service continuity during UE RRC state transitions.
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 based. 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, it should be possible to use same 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).
From RAN3 perspective, F1 Group Paging enhancements are needed. When 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 RRC 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]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 Multicast Group paging message for Multicast activation 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, it should be possible for gNB to indicate to Multicast RRC_INCTIVE capable UEs by using either Group Paging method or by using MCCH based method based on RAN2 discussion. 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]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 to inform RRC_INACTIVE UEs about Multicast session deactivation.  
Multicast Mobility support for RRC_INACTIVE UEs.

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.
One of the key aspect of supporting Multicast reception in RRC_INACTIVE state is how to enable support for UE mobility within RNA and outside RNA. 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]RAN Notification Area may contains list of cells/gNBs, which may or may not be providing Multicast services received by the UE.
[bookmark: _Toc127220980]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]During UE context transfer from Anchor gNB to new serving gNB via Xn signalling procedure, transfer 5GC provided Multicast RRC_INACTIVE 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.	RAN Notification Area may contains list of cells/gNBs, which may or may not be providing Multicast services received by the UE.
Observation 3.	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 flag in NG-AP signalling per Multicast session per UE as 5GC recommendation to RAN about to keep UE in RRC_CONNCETD state even if UE has radio capability to receive Multicast services in RRC_INACTIVE state.
Proposal 2.	RAN3 to discuss whether to introduce new flag per Multicast session or reuse existing “expected UE activity behaviour” IE per PDU session as 5GC assistance information to RAN about whether to deliver Multicast service for a UE in RRC_INACTIVE state or not.
Proposal 3.	During the Xn and NG HO, 5GC assistance information will be transferred from the source to target RAN node.
Proposal 4.	UE is not required to provide any indication to RAN about its preference to receive Multicast data in RRC_INACTIVE state or not and UE follows RAN node decision.
Proposal 5.	Introduce new indicators per Multicast Session ID in F1-AP Multicast Context Setup and Multicast Context Modification procedures to enable DU to keep Multicast MRB configuration even when Multicast UEs are released into RRC_INACTIVE state.
Proposal 6.	DU to provide Multicast MRB configuration via MCCH when Multicast MRB configuration changes and FFS whether to use new MCCH for Multicast MRB configuration delivery to UEs based on RAN2 progress.
Proposal 7.	RAN3 agrees that same Multicast MRB configuration will be provided to both RRC_CONNECTED and RRC_INACTIVE state UEs via dedicated RRC signalling message and MCCH based configuration to support the service continuity during UE RRC state transitions.
Proposal 8.	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 Multicast Group paging message for Multicast activation and without resuming RRC connection.
Proposal 9.	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 to inform RRC_INACTIVE UEs about Multicast session deactivation.
Proposal 10.	During UE context transfer from Anchor gNB to new serving gNB via Xn signalling procedure, transfer 5GC provided Multicast RRC_INACTIVE 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.
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