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Introduction
In this contribution we discuss the PTM configuration for UEs receiving multicast in RRC_INACTIVE state based on the discussion and decisions so far.
	Agreements at RAN2#119
· 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)

	Agreements at 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.


Discussion
The transmission of the broadcast session was originally designed with the aim of supporting reception in RRC_INACTIVE. The broadcast CFR fully contains the initial BWP in frequency domain and has the same SCS and CP as the initial BWP so that UE in RRC_INACTIVE can monitor the initial BWP and the broadcast CFR without switching. The multicast session specified in Rel-17, meanwhile, supports UEs in RRC_CONNECTED only. The multicast CFR doesn’t need to contain the initial BWP but it should be overlapped with the configured BWP so that UE can receive unicast and multicast without switching. The UE actions required in RRC_INACTIVE vary depending on whether or not the multicast CFR that UE monitors are overlapped with the initial BWP, so we would like to discuss first whether to support the reception of multicast session transmitted in the multicast CFR which is not overlapped with the initial BWP in RRC_INACTIVE.
If UE in RRC_INACTIVE is only allowed to monitor the multicast CFR that fully contains the initial BWP, as in broadcast reception, UE still doesn’t need to perform switching between the initial BWP and multicast CFR. However, UEs receiving multicast transmitted in the multicast CFR not overlapped with the initial BWP cannot transit to RRC_INACTIVE, and the gain that UE or network can get by supporting the multicast reception in RRC_INACTIVE, such as offloading or power saving, would be highly limited. If network wants to make such UEs to transit to RRC_INACTIVE, the network should re-configure the multicast CFR to contain the initial BWP. If so, the active BWP for all UEs in RRC_CONNECTED which is receiving the multicast session also should be changed to another BWP containing the initial BWP. This would lead to a severe congestion on the initial BWP. Alternatively, network may configure a separate multicast CFR containing the initial BWP for UEs in RRC_INACTIVE and provide the same multicast session in two multicast CFRs. However, it is undesirable from resource efficiency perspective.
Observation
If UE in RRC_INACTIVE is only allowed to monitor the multicast CFR that fully contain the initial BWP, as in broadcast reception, the gain of supporting the multicast reception in RRC_INACTIVE would be highly limited.

If UE is allowed to monitor the multicast CFR not containing the initial BWP in RRC_INACTIVE, this may impose further work on RAN2, but to achieve the meaningful gain RAN2 needs to support the multicast reception in RRC_INACTIVE state, which is transmitted from the multicast CFR that is not overlapped with the initial BWP.
Proposal 1
Support reception of multicast in RRC_INACTIVE, which is transmitted in the multicast CFR that is not overlapped with the initial BWP.
Since RAN2 agreed that the same PDCCH/PDSCH resources are used in RRC_CONNECTED and in RRC_INACTIVE for the same multicast session, UE doesn’t need to update the PTM configuration to keep receiving the same multicast session after state transition to RRC_INACTIVE. As RAN2 agreed not to support HARQ feedback in RRC_INACTIVE, the related configuration is not applicable to RRC_INACTIVE, but no additional/different configuration is required to receive the multicast session in RRC_INACTIVE. Therefore, the existing multicast configuration via RRCReconfiguration should be a baseline for PTM configuration for multicast reception in RRC_INACIVE.
Proposal 2
The existing multicast configuration via RRCReconfiguration is a baseline for PTM configuration for multicast reception in RRC_INACIVE.
For the same multicast session, the PTM configuration, such as g-RNTI or multicast CFR, may differ between the cells. If only DCCH based configuration is supported as in Rel-17, UE in RRC_INACTIVE should transit to RRC_CONNECTED when the serving cell is changed, to acquire the configuration which is valid in the new serving cell. Furthermore, when the configuration of the multicast session that the UE is receiving is modified or stops, all UEs receiving the multicast session would simultaneously try to transit to RRC_CONNECTED, and this would lead to a severe congestion on RACH. To avoid such frequent and concurrent state transition to RRC_CONNECTED, we propose to support MCCH based PTM configuration of multicast for UEs receiving multicast in RRC_INACTIVE.
Proposal 3
MCCH based PTM configuration is supported for multicast reception in RRC_INACIVE.

In the last RAN2 meeting, it is also agreed that the HARQ feedback is not supported in RRC_INACTIVE, so we can assume that only multicast session which requires relatively low QoS can be received in RRC_INACTIVE. SA also decided the 5GC 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, and these were captured as interim conclusion in TR23.700 [1]. 
If the multicast session may or may not support the reception in RRC_INATIVE, UE needs to know whether the multicast session that the UE has joined can be received in RRC_INACTIVE or not, e.g. to decide whether to initiate RRC resume upon receiving the group notification for multicast activation. Therefore, it should be explicitly indicated whether each multicast session can be received in RRC_INACTIVE or not in the DCCH based PTM configuration.
Proposal 4
In DCCH based PTM configuration, it is indicated whether each multicast session can be received in RRC_INACTIVE or not.

Conclusion
In this contribution, the followings are proposed:
Proposal 1
Support reception of multicast in RRC_INACTIVE, which is transmitted in the multicast CFR that is not overlapped with the initial BWP.
Proposal 2
The existing multicast configuration via RRCReconfiguration is a baseline for PTM configuration for multicast reception in RRC_INACIVE.

Proposal 3
MCCH based PTM configuration is supported for multicast reception in RRC_INACIVE.

Proposal 4
In DCCH based PTM configuration, it is indicated whether each multicast session can be received in RRC_INACTIVE or not.
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