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1. Introduction
In Rel-18 MBS enhancement WID[],the objective on multicast reception in RRC INACTIVE is as below:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
This discussion paper focuses on discussions on the scenarios and RAN3 aspect of multicast over RRC INACTIVE.
2. Discussion
2.1 Scenarios for multicast reception in INACTIVE
Based on [1], motivations of multicast reception for UEs in INACTIVE include a) in some cases there are large number of UEs in a cell which means the Rel-17 mechanism which requires all UEs in CONNECTED may not fulfill the requirements for this kind of cases, and b) for the sake of UE power efficiency. With such understanding, we believe the main scenarios for multicast reception in INACTIVE should cover both of the following scenarios, i.e., 
· Scenario 1: UEs are receiving a multicast session in CONNECTED, but due to e.g., increase of number of UEs or amount of traffics in the cell there is a need to move some of the UEs to INACTIVE but still being able to receive the multicast session. 
· Scenario 2: UEs are in INACTIVE and has joined a multicast session, but due to activation of the multicast session, some or all of UEs can stay in INACTIVE (i.e., no need to go to CONNECTED) and are able to receive the multicast session. 
The detailed mechanism can be further discussed for these scenarios. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Proposal 1	In Rel-18, multicast reception for UEs in INACTIVE supports the following scenarios:
· Scenario 1: a UE has been receiving multicast in CONNECTED, and it enters INACTIVE and continues the multicast reception.
· Scenario 2: a UE has been in INACTIVE and has joined a multicast session, the UE starts to receive the multicast session upon activation of this session without going back to CONNECTED. 
2.2  Decision on multicast reception in inactive state
Based on the scenarios proposed in section 2.1,questions arises on which node make decision the following issues
1) Which node decides the MBS session that are allowed to be received for RRC inactive UE.
For this question, since it is less reliable for multicast reception in RRC inactive mode comparing with its reception in RRC connected mode, selection of multicast service that could be received in RRC inactive state mainly depends on the QoS requirement of the MBS session. Currently, both NG-RAN node and 5GC has the information, so, the decision maybe made in NG-RAN node or 5GC. Down selection on the two possibilities are needed with further coordination with SA2. 
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Proposal 2:It is proposed to further discuss which node make decision on the MBS sessions that could be received in RRC inactive state i.e. NG-RAN node or 5GC. 
2) [bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Which node make decision on UEs that could stay in RRC inactive state when receiving multicast service.
Since this issue is UE specific, it could be RAN node (gNB), UE, or 5GC to do the decisions. Among the 3 alternatives, we prefer to let gNB make the decision given that the gNB knows the situations including traffic, number of UEs, and other possible information. Of course, it can be further discussed what information gNB may need to form such decisions. For example, SA2 is currently discussing possible assistance information to RAN.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]Proposal 3:It is proposed to confirm that NG-RAN node make the final decision on which UE stayed/moved in inactive state when the multicast session it joined is active. FFS on assistant information from 5GC or UE.
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]2.3 Topics which are dependent to RAN2
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]For multicast reception in RRC inactive state, there are various topics which are led by RAN2 while may have impact to RAN3 ,e.g. delivery of multicast PTM configuration to INACTIVE UEs, multicast session state change. It is not easy for RAN3 to start the discussion without progress/conclusion in RAN2.We propose to discuss these issues after conclusion is made in RAN2
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Proposal 4:For topics which depends on RAN2 conclusion, we propose RAN3 does not start the discussion until there is conclusion in RAN2
2.4 Activation/deactivation of PTM leg in gNB-DU
There is one issue which does not depend on RAN2 progress as we figured out is the scenario of split gNB architecture.
In the Rel-17 MBS WI we discussed the feature of “dynamic PTP/PTM switch”: that is to say, the gNB may dynamically deactivate the PTM leg and rely on the PTP leg to deliver multicast packets for an MRB, for the case that the MRB is configured as a “split MRB”. RAN2 ever discussed whether the network should indicate the activation/deactivation of PTM leg but the agreement was never.
And in RAN3 we discussed “dynamic PTP/PTM switch” in split gNBs as well and agreed that gNB-DUs are fully responsible for such switch (and no need for any indication toward gNB-CUs). That is to say, a gNB-DU may activate or deactivate the PTM leg by itself as of current specs.
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Observation 1: A gNB-DU may activate or deactivate the PTM leg by itself according to current specs.
In Rel-18 we wish supporting multicast over RRC INACTIVE. RRC INACTIVE state was introduced in Rel-15 and RAN3 agreed that the gNB-DU does not store any UE context if the UE is in RRC INACTIVE state (for signalling flow please see in Section 8.6 of TS 38.401). We think this should be followed in Rel-18.
[bookmark: OLE_LINK50]Proposal5: Confirm that the gNB-DU does not store any UE context if the UE is in RRC INACIVE even it is receiving multicast packets simultaneously (i.e. multicast over RRC INACTIVE).
This leads to a problem: In case PTP leg are used for all the connected UE, the gNB-DU may deactivate the PTM leg while there is a UE camping in its served cell and receiving multicast packets through the PTM leg, because the gNB-DU is unaware that there is such a UE. We propose RAN3 discussing this problem.
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Proposal 6: Discuss the problem that the gNB-DU may deactivate the PTM leg while there is a UE camping in its served cell and receiving multicast packets through the PTM leg, because the gNB-DU is unaware that there is such a UE.
3. [bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Conclusion
Proposal 1	In Rel-18, multicast reception for UEs in INACTIVE supports the following scenarios:
· Scenario 1: a UE has been receiving multicast in CONNECTED, and it enters INACTIVE and continues the multicast reception.
· Scenario 2: a UE has been in INACTIVE and has joined a multicast session, the UE starts to receive the multicast session upon activation of this session without going back to CONNECTED. 
Proposal 2:It is proposed to further discuss which node make decision on the MBS sessions that could be received in RRC inactive state i.e. NG-RAN node or 5GC. 
Proposal 3:It is proposed to confirm that NG-RAN node make the final decision on which UE stayed/moved in inactive state when the multicast session it joined is active. FFS on assistant information from 5GC or UE.
Proposal 4:For topics which depends on RAN2 conclusion, we propose RAN3 does not start the discussion until there is conclusion in RAN2.
Observation 1: A gNB-DU may activate or deactivate the PTM leg by itself according to current specs.
Proposal5: Confirm that the gNB-DU does not store any UE context if the UE is in RRC INACIVE even it is receiving multicast packets simultaneously (i.e. multicast over RRC INACTIVE).
Proposal 6: Discuss the problem that the gNB-DU may deactivate the PTM leg while there is a UE camping in its served cell and receiving multicast packets through the PTM leg, because the gNB-DU is unaware that there is such a UE.
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