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[bookmark: _Ref492503575]Introduction
Rel-17 MBS added support of multicast services reception by UEs in CM_CONNECTED/ RRC_CONNECTED state only. One of the objectives of Rel-18 WI on enhancements of NR MBS is to specify support of multicast in RRC_INACTIVE.
Previous RAN2 meetings made several agreements related to service continuity, state transitions and notifications. 
Additionally, [Post123][606][eMBS] Session activation/deactivation and state transitions (CATT) also tried to close on several aspects (see report in R2-2309556).
In this contribution, we provide further views on the outstanding issues not fully concluded by the email discussion.
[bookmark: _Toc131621796][bookmark: _Toc131539283][bookmark: _Toc131539390][bookmark: _Toc131539599][bookmark: _Toc131539901][bookmark: _Toc131621797][bookmark: _Toc131622454][bookmark: _Toc131539284][bookmark: _Toc131539391][bookmark: _Toc131539600][bookmark: _Toc131539902][bookmark: _Toc131622455][bookmark: _Toc131621798][bookmark: _Toc131621799][bookmark: _Toc131539286][bookmark: _Toc131539393][bookmark: _Toc131539602][bookmark: _Toc131539904][bookmark: _Toc131621800][bookmark: _Toc131622457]
Deployment scenario without multicast MCCH
This has been discussed in RAN2 several times but not concluded: a scenario where the network, based on deployment choice, does not use multicast MCCH but provides the configuration for multicast in RRC_INACTIVE using RRCRelease should be feasible.
[bookmark: _Toc146807994][bookmark: _Toc146808097][bookmark: _Toc146808108][bookmark: _Toc146808177][bookmark: _Toc146809222][bookmark: _Toc146809526][bookmark: _Toc146823446]RAN2 confirms that a deployment scenario where the network does not use multicast MCCH but provides the configuration for multicast in RRC_INACTIVE using RRCRelease is supported.

Receiving multicast in RRC_INACTIVE without any prior indication in RRCRelease
There had been several agreements already which are clear that a UE in RRC_INACTIVE cannot start receiving multicast session without at least getting some prior information during RRC_CONNECTED using the RRCRelease.
RAN2#119:
Dedicated RRC signalling (i.e. RRC release message with suspendConfig) is used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE and continue multicast reception (details FFS).

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).
1. 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. 
1. We assume that the UE can only receive multicast service after it joined the session.
1. 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.

RAN2#123:
NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated


Based on the above agreements, following observations can be made:
[bookmark: _Toc146807985][bookmark: _Toc146808088][bookmark: _Toc146809213][bookmark: _Toc146809534][bookmark: _Toc146823438]For already activated session while UE is in CONNECTED, NW always provides PTM config in RRCRelease.
[bookmark: _Toc146807986][bookmark: _Toc146808089][bookmark: _Toc146809214][bookmark: _Toc146809535][bookmark: _Toc146823439]For not yet activated session, network may provide PTM configuration in the RRCRelease before the session activation. 
[bookmark: _Toc146807987][bookmark: _Toc146808090][bookmark: _Toc146809215][bookmark: _Toc146809536][bookmark: _Toc146823440]For not yet activated session, network must at least indicate in RRCRelease whether the multicast service can be received in INACTIVE.
[bookmark: _Toc146807988][bookmark: _Toc146808091][bookmark: _Toc146809216][bookmark: _Toc146809537][bookmark: _Toc146823441]Consequently, if the session is not yet activated and UE is released without any indication in RRCRelease about the multicast session reception in INACTIVE, the UE must go back to CONNECTED when the session activation is indicated by group paging.

Based on the above observations, UE receiving multicast in RRC_INACTIVE without receiving any configuration/indication about the multicast session via an RRCRelease message beforehand is NOT a valid scenario.
[bookmark: _Toc146807995][bookmark: _Toc146808098][bookmark: _Toc146808109][bookmark: _Toc146808178][bookmark: _Toc146809223][bookmark: _Toc146809527][bookmark: _Toc146823447]RAN2 confirms that a UE receiving multicast in RRC_INACTIVE without receiving any configuration/indication about the multicast session via an RRCRelease message beforehand is NOT a valid scenario.

Note that this aspect was discussed in email discussion [Post123][606][eMBS] Session activation/deactivation and state transitions (CATT), and following proposal is made in the report
Proposal 8(12/14): If “the stop of G-RNTI monitoring” for a session  is indicated in RRCRelease message and the PTM configuration of the corresponding multicast session is not included in same message , UE reads multicast MCCH(if present) upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE.
However, the above proposal does not fully cover all the possible cases. So, the following is proposed as complimentary proposal.
[bookmark: _Toc146807996][bookmark: _Toc146808099][bookmark: _Toc146808110][bookmark: _Toc146808179][bookmark: _Toc146809224][bookmark: _Toc146809528][bookmark: _Toc146823448]If a multicast session is not yet activated and the UE is released without any indication in RRCRelease message about reception of the multicast session in RRC_INACTIVE, the UE goes back to RRC_CONNECTED when the session activation is indicated by the group paging.
Transition from RRC_CONNECTED to RRC_INACTIVE: PTM configuration via RRC Release Msg vs via MCCH
RAN2#121bis-e agreed the following:
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.

The above agreements apply for the case of cell reselection. RAN2#121bis-e also agreed the following:
[bookmark: _Hlk134623149]UE in RRC CONNECTED state is not required to read multicast MCCH to be able to receive multicast MBS service i.e. the UE receives the PTM configuration via dedicated signalling. <<skip>>

RAN2#119bis-e had previously agreed:
Dedicated RRC signalling (i.e. RRC release message with suspendConfig) is used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE and continue multicast reception (details FFS).

RAN2#122 also agreed:
The multicast MCCH configuration takes the broadcast MCCH configuration structure (i.e., mcch-Config-r17) as baseline.
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.

The above agreements clarify about the structure of the PTM configuration signaling, and as baseline, the agreements aim to keep harmonization of the signaling structure between the MCCH-provided configuration and RRCRelease-provided configuration.
[bookmark: _Toc142512964][bookmark: _Toc142513011][bookmark: _Toc142513203][bookmark: _Toc142513643][bookmark: _Toc142573356][bookmark: _Toc146807989][bookmark: _Toc146808092][bookmark: _Toc146809217][bookmark: _Toc146809538][bookmark: _Toc146823442]Previous RAN2 agreements aim to keep harmonization of the PTM configuration signaling structure between the MCCH-provided configuration and RRCRelease-provided configuration.
Consider a case where UE in RRC_CONNECTED receives PTM configuration in a RRC Release message. At the same time network is already providing the service for UEs in RRC_INACTIVE state and multicast SIB and MCCH is already being broadcasted. RAN2 previously agreed that same or different PHY resources can be used to deliver same service in RRC_CONNECTED vs RRC_INACTIVE in a cell. RAN2 also agreed how the MCCH change will be notified.
To notify the multicast MCCH change, change notification mechanism for Rel-17 broadcast MCCH is the baseline.

It has also been agreed that if the UE changes the cell, UE must read MCCH in the new cell. However, if the UE does not change the cell, the UE is not required to read MCCH in RRC_CONNECTED 
Email discussion report of [Post123][606][eMBS] included the following proposal:
Proposal 10(12/14): If the session is active and UE receives PTM configuration in RRCRelease message and then UE selects the same cell as it received RRCRelease, UE does not perform Multicast MCCH information acquisition immediately but starts to monitor MCCH DCI for possible change notification after transiting to INACTIVE.
From the above, it is understood that the UE starts monitoring for MCCH change notification and needs to read the MCCH for updated PTM configuration if there is any change. However, if MCCH is not actually broadcasted in the cell, the UE wouldn’t even need to monitor for MCCH change notification. So, indicating this to the UE can save UE power.
[bookmark: _Toc134624053][bookmark: _Toc134624656][bookmark: _Toc134624852][bookmark: _Toc134723390][bookmark: _Toc134723454][bookmark: _Toc134723741][bookmark: _Toc142512966][bookmark: _Toc142513013][bookmark: _Toc142513205][bookmark: _Toc142513645][bookmark: _Toc142573358][bookmark: _Toc146807991][bookmark: _Toc146808094][bookmark: _Toc146809219][bookmark: _Toc146809540][bookmark: _Toc146823443]It is beneficial if the UE knows whether the current serving cell is broadcasting MCCH or not. 
[bookmark: _Toc134624057][bookmark: _Toc134624660][bookmark: _Toc134624856][bookmark: _Toc134723394][bookmark: _Toc134723458][bookmark: _Toc134723535][bookmark: _Toc134723745][bookmark: _Toc142512970][bookmark: _Toc142513017][bookmark: _Toc142513209][bookmark: _Toc142513649][bookmark: _Toc142573362][bookmark: _Toc146807997][bookmark: _Toc146808100][bookmark: _Toc146808111][bookmark: _Toc146808180][bookmark: _Toc146809225][bookmark: _Toc146809529][bookmark: _Toc146823449]For RRC_CONNECTED UEs being released to RRC_INACTIVE, the RRCRelease message indicates whether MCCH is being broadcasted in the cell. 
Handling of “Special UE”
SA2 sent LS to RAN2 in R2-2301934 (S2-2303407), which indicated the following:
· [bookmark: _Hlk127997251]	SA2 agrees that the MBS assistance information for the MBS session sent to NG-RAN consists of an indication that the UE is preferred to be kept in connected when receiving the related MBS session data.

And RAN3 agreed the following:
As specified in TS 23.247 [45], the gNB may receive from the 5GC MBS for a UE Assistance Information associated with a multicast MBS session, which assists the gNB in configuring the UE properly. The MBS Assistance Information indicates that the UE is expected to require dedicated resources very frequently. Based on this information, the gNB may decide the RRC state of the UE.
As indicated in above SA2 and RAN3 conclusions, indication about ‘special UE’ (i.e. indication that the UE is preferred to be kept in connected when receiving the related MBS session data and the UE is expected to require dedicated resources very frequently) will be provided to NG-RAN node by the CN, and based on this the gNB “may” decide the RRC state of the UE, i.e. the final decision is up to the gNB.
[bookmark: _Toc142512967][bookmark: _Toc142513014][bookmark: _Toc142513206][bookmark: _Toc142513646][bookmark: _Toc142573359][bookmark: _Toc146807992][bookmark: _Toc146808095][bookmark: _Toc146809220][bookmark: _Toc146809541][bookmark: _Toc146823444]According to SA2 and RAN3 conclusions, the final decision on the RRC state of the “special UE” is up to the gNB. 
RAN2 has previously agreed the following in RAN2#121bis-e:
A "special UE" identified by MBS assistance information from 5GC can be released to RRC_INACTIVE (e.g., when the session is deactivated). FFS how can network enable such UE to resume to RRC_CONNECTED upon session activation
To complement the first part of the above agreement, we propose the following.
[bookmark: _Toc142512972][bookmark: _Toc142513019][bookmark: _Toc142513211][bookmark: _Toc142513651][bookmark: _Toc142573364][bookmark: _Toc146807999][bookmark: _Toc146808102][bookmark: _Toc146808113][bookmark: _Toc146808182][bookmark: _Toc146809227][bookmark: _Toc146809531][bookmark: _Toc146823450]It is up to the gNB whether the “special UE” is resumed to RRC_CONNECTED upon session activation or data transmission resumed.
Based on previous agreements, network already has mechanism to resume ‘special UE’ to RRC_CONNECTED upon session activation or data transmission resumed while keeping other UEs in RRC_INACTIVE. This can be done by using group paging with the Rel-18 per TMGI flag included, and unicast paging for the ‘special UE’.
[bookmark: _Toc142512968][bookmark: _Toc142513015][bookmark: _Toc142513207][bookmark: _Toc142513647][bookmark: _Toc142573360][bookmark: _Toc146807993][bookmark: _Toc146808096][bookmark: _Toc146809221][bookmark: _Toc146809542][bookmark: _Toc146823445]Based on previous RAN2 agreements, network can resume the “special UE” selectively by using unicast paging while keeping the other UEs in RRC_INACTIVE with the Rel-18 group paging.
So, no additional special handling would be needed regarding ‘special UE’. 
[bookmark: _Toc142512973][bookmark: _Toc142513020][bookmark: _Toc142513212][bookmark: _Toc142513652][bookmark: _Toc142573365][bookmark: _Toc146808000][bookmark: _Toc146808103][bookmark: _Toc146808114][bookmark: _Toc146808183][bookmark: _Toc146809228][bookmark: _Toc146809532][bookmark: _Toc146823451]No additional enhancements are needed specifically for moving “special UEs” back to RRC_CONNECTED.
Regarding information provided from UE to gNB, in previous RAN2 meetings some companies proposed UE to provide its preference whether to receive a multicast service in RRC_CONNECTED vs RRC_INACTIVE state. In our view, decision on whether a UE should receive multicast service in RRC_INACTIVE state is totally up to the RAN decision (while taking into account the recommendation about special UE from the CN if applicable) as long as the UE is capable of receiving multicast in RRC_INACTIVE. 
[bookmark: _Toc127287770][bookmark: _Toc127437287][bookmark: _Toc127440894][bookmark: _Toc127471875][bookmark: _Toc127471989][bookmark: _Toc131620077][bookmark: _Toc131620746][bookmark: _Toc131622461][bookmark: _Toc131624403][bookmark: _Toc131708794][bookmark: _Toc131718949][bookmark: _Toc134621405][bookmark: _Toc134624059][bookmark: _Toc134624662][bookmark: _Toc134624858][bookmark: _Toc134723396][bookmark: _Toc134723460][bookmark: _Toc115036378][bookmark: _Toc118239450][bookmark: _Toc118241274][bookmark: _Toc127220205][bookmark: _Toc127220957][bookmark: _Toc134723537][bookmark: _Toc134723747][bookmark: _Toc142512974][bookmark: _Toc142513021][bookmark: _Toc142513213][bookmark: _Toc142513653][bookmark: _Toc142573366][bookmark: _Toc146808001][bookmark: _Toc146808104][bookmark: _Toc146808115][bookmark: _Toc146808184][bookmark: _Toc146809229][bookmark: _Toc146809533][bookmark: _Toc146823452][bookmark: _Toc127287771][bookmark: _Toc127437288][bookmark: _Toc127440895][bookmark: _Toc127471876][bookmark: _Toc127471990][bookmark: _Toc131620078][bookmark: _Toc131620747][bookmark: _Toc131622462][bookmark: _Toc131624404][bookmark: _Toc131708795][bookmark: _Toc131718950][bookmark: _Toc134621406][bookmark: _Toc134624060][bookmark: _Toc134624663][bookmark: _Toc134624859][bookmark: _Toc134723397][bookmark: _Toc134723461]UE indicates capability on whether it supports MBS multicast reception in RRC_INACTIVE. Other than that, UE does not provide additional indication to RAN about its preference to receive multicast in RRC_INACTIVE state (i.e., it is up to network decision).

Summary 
Based on the discussion above, we have following observations: 
Observation 1.	For already activated session while UE is in CONNECTED, NW always provides PTM config in RRCRelease.
Observation 2.	For not yet activated session, network may provide PTM configuration in the RRCRelease before the session activation.
Observation 3.	For not yet activated session, network must at least indicate in RRCRelease whether the multicast service can be received in INACTIVE.
Observation 4.	Consequently, if the session is not yet activated and UE is released without any indication in RRCRelease about the multicast session reception in INACTIVE, the UE must go back to CONNECTED when the session activation is indicated by group paging.
Observation 5.	Previous RAN2 agreements aim to keep harmonization of the PTM configuration signaling structure between the MCCH-provided configuration and RRCRelease-provided configuration.
Observation 6.	It is beneficial if the UE knows whether the current serving cell is broadcasting MCCH or not.
Observation 7.	According to SA2 and RAN3 conclusions, the final decision on the RRC state of the “special UE” is up to the gNB.
Observation 8.	Based on previous RAN2 agreements, network can resume the “special UE” selectively by using unicast paging while keeping the other UEs in RRC_INACTIVE with the Rel-18 group paging.

Based on these observations and discussion above, we have the following proposals:
Proposal 1.	RAN2 confirms that a deployment scenario where the network does not use multicast MCCH but provides the configuration for multicast in RRC_INACTIVE using RRCRelease is supported.
Proposal 2.	RAN2 confirms that a UE receiving multicast in RRC_INACTIVE without receiving any configuration/indication about the multicast session via an RRCRelease message beforehand is NOT a valid scenario.
Proposal 3.	If a multicast session is not yet activated and the UE is released without any indication in RRCRelease message about reception of the multicast session in RRC_INACTIVE, the UE goes back to RRC_CONNECTED when the session activation is indicated by the group paging.
Proposal 4.	For RRC_CONNECTED UEs being released to RRC_INACTIVE, the RRCRelease message indicates whether MCCH is being broadcasted in the cell.
Proposal 5.	It is up to the gNB whether the “special UE” is resumed to RRC_CONNECTED upon session activation or data transmission resumed.
Proposal 6.	No additional enhancements are needed specifically for moving “special UEs” back to RRC_CONNECTED.
Proposal 7.	UE indicates capability on whether it supports MBS multicast reception in RRC_INACTIVE. Other than that, UE does not provide additional indication to RAN about its preference to receive multicast in RRC_INACTIVE state (i.e., it is up to network decision).
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