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Introduction
In RAN2#119-e meeting, the general assumptions, PTM configuration and mobility issues for multicast UEs’ reception in RRC_INACTIVE were discussed, followings are the related agreement [1]:
	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:
[bookmark: _Hlk115381482]-	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 option
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. 



Though some progresses were made, the solution to deliver PTM configurations for RRC_INACTIVE UEs is not decided, which may have great impact on other issues’ discussion like mobility. To achieve consensus, an email discussion was organized [2].
In this contribution, we discuss on the support of multicast reception for RRC_INACTIVE UEs.
Discussion
Discussion priority
To support of multicast reception by UEs in RRC_INACTIVE state, several aspects are under discussion, including PTM configuration delivery solution, mobility supporting, notification mechanism, and so on. And all these issues influence with each other on the solution down-selection. To accelerate the discussion, some prioritization handling for these issues is needed. From our perspective, the PTM configuration delivery should be confirmed first.
[bookmark: _Hlk115387903]Proposal 1: RAN2 is kindly asked to confirm the solution of PTM configuration delivery first, to accelerate the discussion of other aspects for multicast reception by UEs in RRC_INACTIVE state.
PTM configuration delivery
Solution selection:
Two options were agreed in last meeting for further discussion, and the mix of the two options is not precluded. The general description for the two options were achieved in the email discussion [2]:
Option 1
(1-a) PTM configuration(s) 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 (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.
Option 2
(2-a) PTM configurations are provided via an MCCH-like channel (same or different as used for MBS broadcast), and information regarding MCCH scheduling is provided via SIB
(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.
The main difference for the two options is whether dedicated signaling is used for PTM configuration delivery or not, and it has effect on configuration update procedure, especially the related UE states transition. In our view, since anyway UE entering RRC_INACTIVE is under network’s indication by dedicated signaling RRCRelease message, which cannot be avoided, it’s reasonable to include the related PTM configuration for multicast reception in RRC_INACTIVE state. 
Observation 1: RRCRelease message cannot be avoid for switch UE to RRC_IANCTIVE state.
Besides, in Rel-17 multicast, the multicast session states change, for example, session activation is informed to UE by Paging message, via group notification in MBS supporting node, and unicast paging in non-MBS supporting node. And for broadcast, it’s announced by MCCH notification mechanism. If Option 2 is adopted, there can be two possible cases: 1) Paging message is still used for multicast session states change notification, while the related configuration is provided by MCCH like channel; 2) both Paging and MCCH like channel are used for multicast session states change, and they aim to UEs with different UE states. No matter which one is adopted, it seems redundant and complicated.
Observation 2: If Option 2 is adopted, it will make session states change notification to UEs complicated.
Last but not least, in last meeting, it was agreed that it’s gNB to decide the multicast reception in RRC_INACTIVE:
	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.



In our understanding, based on the current agreements, it’s gNB to make the decision and have the information of UEs receiving multicast in RRC_INACTIVE, while for Option 2, gNB cannot know which UE is receiving multicast in RRC_INACTIVE clearly, since the configuration is provided by a broadcast way. And this does not align with the agreements and our intention. By contrast, Option 1 may achieve a more accurate selection of UEs to receive multicast in RRC_INACTIVE.
Observation 3: If Option 2 is adopted, gNB cannot know which UE is receiving multicast in RRC_INACTIVE clearly, which does not align with the agreements and our intention.
Based on the discussion above, we prefer to use Option 1 as the solution for PTM configuration delivery.
Proposal 2: Option 1 should be used for PTM configuration delivery.
One problem about solution 1 is about the potential RACH congestion due to PTM configuration delivery. However, the current paging mechanism already disperse UEs in time domain, which can relieve the congestion issue in some sense. What’s more, some enhancements for paging and RRC resume procedure may be considered to solve the problem.
Decision for multicast reception in RRC_INACTIVE
No matter which solution is adopted, gNB should make the decision on which MBS session can be received by RRC_INACTIVE UE and which UE should be switched to RRC_INACTIVE for data reception. As to the information used for the gNB’s decision, there’s similar discussion in SA2, from SA2 perspective, the following information can be provided to gNB by CN [3]:
-	MBS session priority: the MBS session priority denotes the priority level of an MBS session, and the priority level defines the relative importance of an MBS session. This allows the NG-RAN nodes deciding (the members of) which MBS session can be switched to RRC Inactive state, to free up resources of NG-RAN node upon e.g. congestion. NG-RAN node may also use it to decide (the members of) which MBS session can be switched to RRC Connected state, once the resources are regarded as sufficient.
-	UE session priority: the UE session priority denotes the priority level of a certain UE within a certain MBS session, and the priority level defines the relative importance of a UE for an MBS session. This allows the NG-RAN nodes deciding if the UE of an MBS session can be switched to RRC Inactive state, to free up resources of NG-RAN node upon e.g. congestion. NG-RAN node may also use it to decide if the UE of an MBS session can be switched to RRC Connected state, once the resources are regarded as sufficient.
Except for the priority information provided by CN, we think UE’s channel quality, UE’s capability for multicast reception and UE’s preference should also be taken into consideration.
[bookmark: _Hlk115387962]Proposal 3: gNB may make decisions about multicast reception in RRC_INACTIVE considering the following message: the MBS session priority and UE session priority, UE’s channel quality, UE’s capability for multicast reception and UE’s preference.
Mobility issues
In last meeting, it was agreed that multicast continuity after cell reselection in RRC_INACTIVE state will be supported, while whether RRC resume procedure is needed or not is still FFS. However, UE’s behaviour after cell reselection is highly related to the PTM configuration delivery solution, as discussed in Section 2.1. therefore, in this section, we only discuss issues with loose relationship with PTM configuration delivery solution.
Cell reselection prioritization
For Rel-17 broadcast, UE can prioritize some MBS frequency which it is interested in. Similarly, it can be applied to UEs receiving multicast in RRC_INACTIVE state. And to achieve this, multicast supporting or multicast delivery information should be indicated to UEs.
Proposal 4: Cell reselection prioritization can be considered for multicast reception in RRC_INACTIVE.
Proposal 5: gNB can indicate multicast supporting or multicast delivery information to UEs for cell reselection prioritization handling.
Area-specific configuration
In the email discussion, area-specific configuration is proposed, considering that within the RNA, UE’s configuration for RRC_INACTIVE does not change, and it helps to service continuity and UE power saving. For multicast reception, it’s a little different, since UEs in RRC_INACTIVE may receive multicast data and 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), therefore, it should be made clear:
· Whether the range of the area with the same configuration is per RNA or there can be several areas with an RNA?
· Which configuration parameters can be the same within the defined area.
Proposal 6: RAN2 is kindly asked to discuss the two questions to support area-specific configuration:
· The range of the area with the same configuration is per RNA or there can be several areas with an RNA?
· Which configuration parameters can be the same within the defined area.
Conclusions
In this contribution, we discussed the multicast reception in RRC_INACTIVE state. The observations and proposal are listed below:
Proposal 1: RAN2 is kindly asked to confirm the solution of PTM configuration delivery first, to accelerate the discussion of other aspects for multicast reception by UEs in RRC_INACTIVE state.
Observation 1: RRCRelease message cannot be avoid for switch UE to RRC_IANCTIVE state.
Observation 2: If Option 2 is adopted, it will make session states change notification to UEs complicated.
Observation 3: If Option 2 is adopted, gNB cannot know which UE is receiving multicast in RRC_INACTIVE clearly, which does not align with the agreements and our intention.
Proposal 2: Option 1 should be used for PTM configuration delivery.
Proposal 3: gNB may make decisions about multicast reception in RRC_INACTIVE considering the following message: the MBS session priority and UE session priority, UE’s channel quality, UE’s capability for multicast reception and UE’s preference.
Proposal 4: Cell reselection prioritization can be considered for multicast reception in RRC_INACTIVE.
Proposal 5: gNB can indicate multicast supporting or multicast delivery information to UEs for cell reselection prioritization handling.
Proposal 6: RAN2 is kindly asked to discuss the two questions to support area-specific configuration:
· The range of the area with the same configuration is per RNA or there can be several areas with an RNA?
· Which configuration parameters can be the same within the defined area.
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