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1	Introduction
The document contains further discussions on RAN3 aspects on support of multicast reception by UEs in RRC_INACTIVE state.
Now, that the finalisation of discussions on the MBS Assistance Information assists us in further explorations of the wide field of inactivity, we try to stay awake by looking at the latest RAN2 agreements.
[bookmark: _Toc527283430][bookmark: _Toc527283647][bookmark: _Toc527283676][bookmark: _Toc527283741][bookmark: _Toc527283745][bookmark: _Toc527283906][bookmark: _Toc527283923]2	Discussion
2.1	Are the BL CRs for XnAP and NGAP (basically) complete?
Lets have a look at potential additional functions on NGAP from a 5GC perspective:
Rel-17 specifies interaction with non-supporting gNBs by means of “individual” multicast data delivery methods. This includes communication between NG-RAN and 5GC on whether PDU Session context information was stored within the UE Context in NG-RAN and whether the gNB supports MBS at all.
An additional level of MBS support is introduced in Rel-18, as gNBs supporting MBS do not necessarily support MBS reception in RRC_INACTIVE as well. We would not expect any explicit signalling towards the 5GC distinguishing these different levels of MBS support, mainly, because control of RRC_INACTIVE should be regarded transparent to the 5GC.
Proposal 1:	Agree that there is no need to explicitly informing the 5GC about the NG-RAN node’s support of MBS reception in RRC_INACTIVE.
Then about potential inter-gNB signalling along RAN2 agreements:
RAN2#121 agreed that Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.
So, it appears as if NGAP and XnAP do have all the protocol elements in place for Rel-18 handling of MC reception in RRC_INACTIVE.
Proposal 2:	Agree that current BL CRs for XnAP and NGAP have all protocol elements (elementary procedures and IEs) in place for support of MC reception in RRC_INACTIVE for Rel-18.
2.2	Necessary F1AP Protocol Elements 
2.2.1	RAN2#121: 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
And further (also from RAN2#121): When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration.
Lower Layer PTM configuration is provided by the gNB-DU, for which the gNB-DU must have knowledge about the MC session, even if the MC session is deactivated. Hence the gNB-CU shall be able to establish a Multicast Context at the gNB-DU, regardless the MC session state.
Proposal 3:	Agree that the gNB-CU would need to establish a Multicast Context at the gNB-DU if the MC session is deactivated in order to configure UEs before session activation. 
The UE would have to acquire MCCH information if the PTM configuration received by the network is not valid anymore. Conditions to acquire MCCH information for these cases are up to RAN2 to define and specify.
2.2.2	RAN2#121bis: Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection
And further, also from RAN2#121bis: The neighbor 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.
Apart from new SIB signalling on F1, it is expected that a similar Multicast MBS CU to DU RRC Information needs to be defined at setp of a Multicast Context at the gNB-DU.
The multicast specific MBS CU to DU RRC Information has to be kept apart from its broadcast counterpart, as RAN2 plans to keep the RRC definitions separated.
Proposal 4:	Agree to add Multicast specific MBS CU to DU RRC Information to the appropriate F1AP Multicast Context Management messages, in an equivalent manner as was done for broadcast. 
While the gNB may configure MRB resources before session activation, it may not wish to start providing MCCH information during deactivated MC sessions. In order to enable control of UP and CP resources for MC sessions, it would necessary to explicitly inform the gNB-DU about session start, either to free UP resources (e.g. from unicast services) but also to timely start MCCH signalling.
Proposal 5:	Agree to enable with the the appropriate F1AP Multicast Context Management messages the provision of Multicast Session state information. 
2.2.3	on whether to keep the UE context in the gNB-DU for UEs released to RRC_INACTIVE with multicast ptm configuration
We are not aware (yet) of any dedicated user plane or control resourses configured for UEs in the gNB-DU necessary to be kept. The only reason to keep UE related information of UEs released to RRC_INACTIVE in the gNB-DU would be to control the presence of RRC_INACTIVE UEs within cells served by the gNB-DU, however, such information is also available in the gNB-CU, and contains information about the UE’s potential presence within cells controlled by neighbouring gNB-DUs as well. And, on top of that, at RAN3#119bis that No enhancement to enable network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE is agreed . We conclude from that that there is no need to keep even a partial UE context in gNB-DU for UEs released to RRC_INACTIVE, irrespective the MBS session state.
Observation 6: There is no need to keep UE contexts for UEs released to RRC_INACTIVE to receive multicast data in RRC_INACTIVE.
Proposal 7:	Agree to release the UE Context at upon RRC Release to RRC_INACTIVE for reception of multicast in RRC_INACTIVE.
2.2.4	RAN2#122: (1) The multicast MCCH configuration takes the broadcast MCCH configuration structure (i.e., mcch-Config-r17) as baseline. and (2) As a baseline, The PTM configuration in the RRCRelease message with suspendconfig has the same structure as the PTM configuration in multicast MCCH
The multicast specific mcch-Config, which is aimed at being added to the suspendConfig in the RRCRelease message, needs to be first retrieved from the gNB-DU.
As a baseline, we could assume that the query is added to the UE CONTEXT MODIFICATION REQUEST message, and the result in the DU to CU RRC Information IE for inclusion in the UE CONTEXT MODIFICATION RESPONSE message.
Including the query into the Multicast Context Modification procedure would require the gNB-DU to be able to inform the gNB-CU if changes for a previously requested PTM configuration have been made. As such procedure is not defined on F1, it is assumed that the UE Context management procedures are the proper approach.
Proposal 8:	Agree to include in the UE CONTEXT MODIFICATION REQUEST message a request for retrieving the PTM configuration for one or several MC sessions;
and in the DU to CU RRC Information IE, for inclusion in the UE CONTEXT MODIFICATION RESPONSE message, the multicastConfigInactive.
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We have been discussing mainly the current status of RAN3 and RAN2 discussions on multicast reception in RRC_INACTIVE and conclude with following observations and proposals:
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Proposal 2:	Agree that current BL CRs for XnAP and NGAP have all protocol elements (elementary procedures and IEs) in place for support of MC reception in RRC_INACTIVE for Rel-18.
Proposal 3:	Agree that the gNB-CU would need to establish a Multicast Context at the gNB-DU if the MC session is deactivated in order to configure UEs before session activation. 
Proposal 4:	Agree to add Multicast specific MBS CU to DU RRC Information to the appropriate F1AP Multicast Context Management messages, in an equivalent manner as was done for broadcast. 
Proposal 5:	Agree to enable with the the appropriate F1AP Multicast Context Management messages the provision of Multicast Session state information. 
Observation 6: There is no need to keep UE contexts for UEs released to RRC_INACTIVE to receive multicast data in RRC_INACTIVE.
Proposal 7:	Agree to release the UE Context at upon RRC Release to RRC_INACTIVE for reception of multicast in RRC_INACTIVE.
Proposal 8:	Agree to include in the UE CONTEXT MODIFICATION REQUEST message a request for retrieving the PTM configuration for one or several MC sessions;
and in the DU to CU RRC Information IE, for inclusion in the UE CONTEXT MODIFICATION RESPONSE message, the multicastConfigInactive.
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5	Relevant RAN2 agreements from past meetings
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:
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.
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. 
RAN2#121bis:
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.
The neighbor 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.

RAN2#122:
The multicast MCCH configuration takes the broadcast MCCH configuration structure (i.e., mcch-Config-r17) as baseline.
To notify the multicast MCCH change, change notification mechanism for Rel-17 broadcast MCCH is the baseline.
It is not supported to provide the PTM configuration of intra-gNB neighbour cells in the dedicated signalling.
For PTM configuration structure on the multicast MCCH, Rel-17 broadcast PTM configuration structure is taken as baseline. 
As a baseline, The PTM configuration in the RRCRelease message with suspendconfig has the same structure as the PTM configuration in multicast MCCH. 
FFS how existing MRBs are handled.
Introduce a new indication per tmgi in the group paging which informs Rel-18 UEs having a valid PTM configuration to receive the multicast in RRC_INACTIVE.
MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI. 
This is assumed to have no/minor impact on RAN1/PHY 

	


