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1. Introduction
[bookmark: _Hlk109983984]In RAN3#117e meeting, there were agreements about multicast reception for RRC_INACTIVE state UEs:
	It is the common understanding that the following information, among others, may be taken into account by the gnb when deciding to enable ues receiving multicast in rrc_inactive state: 
a) the capability of ue (of whether support the mode “multicast over rrc inactive”);
b) the rel-17 multicast context, e.g. the qos parameters not associated to any specific ue;
c) parameters available at the local gnb without enhancement on interfaces, e.g. cell load.
RAN3 can discuss the mobility taken into account the progress in RAN2 and coordinate with RAN2. 


In RAN2#119e meeting, there were agreements about multicast reception for RRC_INACTIVE state UEs:
	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:
-	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.
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 options
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. 


In the last RAN2 meeting, there was no conclusion on the method on how to provide the PTM configuration, in this paper we discuss the common issues for both MCCH solution and RRC dedicated solutions from RAN3 aspects, e.g. mobility procedure, context management, activation/deactivation procedure, and F1 interface impact.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 PTM Configuration
Based on the agreements from RAN2 about mobility, the UE shall keep receiving multicast session in RRC_inactive state if the configuration of the new cell is available for the UE, and if the configuration of the active session is not available for the new cell, then the UE is required to resume RRC connection to get the Multicast MRB configuration. This RAN2 agreement can be applied for both solutions.
· MCCH solution: the UE shall resume when cannot receive the configuration for the interested session, e.g. if the gNB hasn’t provide the multicast session to the inactive UE, the UE shall resume. 
· In this solution, there is no strong need to coordinate the PTM configuration among the neighbour gNBs.
· RRC dedicated signalling solution: in this solution, the PTM configuration needs to be coordinated among the neighbour gNBs, e.g. via non-UE associated XnAP procedure, there are two different ways to provide the PTM configuration:
· Way 1: the anchor gNB provides a unified configuration to the UEs
· the coordination of the unified PTM configuration will be very hard to converge, since the configuration is controlled by gNB own in a distributed way currently.
· Way 2: the anchor gNB provides a list of configurations for each cell to the UEs. 
· the interaction of configuration will be performed via Xn interface, and any change of the PTM configuration in one of the gNBs/cells, will lead to group paging for all the involved UEs, considering the range of RNA is often large, there may be N * N interactions over Xn interfaces if there is N gNBs in RNA. 
· such configuration update including removal/adding cells (e.g. due to stop/start to provide multicast delivery to inactive UE in some cells) or PTM configuration updates, which will happen frequently and cannot be avoided, which would significantly increase the signalling load to the network and cause extra UE power consumption. 
Proposal 1: For RRC dedicated signalling solution, the coordination of PTM configurations for the multicast session between gNBs is needed, the update of the PTM configuration to the UEs is needed and may happen frequently. For MCCH solution, there is no strong need for the coordination of PTM configurations.

2.2 Context Management
For the multicast session context management, common for both solutions to provide the PTM configuration, there will be the below scenario for gNB to manage the MBS session:
· Option1: gNB only provides multicast service for inactive UE in the cell where at least one connected UE receiving the same service exist.
In the last RAN2 meeting, there was agreement that it is supported that gNB transmit one multicast session to both UEs in CONNECTED and INACTIVE in the same cell. For this option 1, the gNB shall obtain the MBS context by existing Rel-17 signalling. When the last connected mode UE leaves, the gNB may release the MBS session, and then the inactive UE shall resume due to unavailable of the configuration. Based on this, existing Rel-17 MBS context management procedure for multicast can be reused as much as possible, that is preferred by us.
· Option2: gNB provides multicast service for inactive UE in the cell regardless of whether there is a connected UE receiving the same service.
For this option, the MBS session establishment procedure may need to be triggered by the either gNB (R18 mechanism) or CN (R17 mechanism). The gNB triggers other gNB in the RNA to establish the multicast session, the requested gNB shall only provide the multicast session to the inactive UEs. And it is also hard to determine when to release the multicast session, each gNB may need to record the all the requests for the same session is came from which gNB and CN, which is too complex for gNB to achieve. 
Based on the above analysis for the both options, option 1 reuses the R17 mechanism as much as possible, i.e. no extra enhancement is foreseen, which is much easier than option2 for multicast session context management.
Proposal 2: gNB provides multicast service for inactive UE in the cell where at least one connected UE receiving the multicast service exist, and reuse R17 mechanism to manage the multicast session context.
2.3 State transition
In Rel-17 MBS, upon receiving (RAN) multicast group paging message related to their joined multicast services, the idle/inactive UEs trigger the RRC setup/resume procedures. In Rel-18, (RAN) multicast group paging also can be used to notify the UEs configured to receive multicast in RRC_INACTIVE to start to monitor G-RNTIs for their joined multicast services. While different from Rel-17, the UEs configured to receive multicast in RRC_INACTIVE will not need to trigger RRC resume, instead, they should maintain in RRC-INACTIVE state to receive the related multicast services when session activation. 
Proposal 3: During multicast service activation, (RAN) multicast group paging can still be used to notify the UEs configured to receive the related multicast service in RRC_INACTIVE. 
Proposal 4: The UE configured to receive multicast in RRC_INACTIVE should maintain in RRC-inactive state upon receiving (RAN) multicast group paging during multicast session activation. 
In the last RAN2 meeting, it is supported that “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.” It is focus on the cell reselection scenario for active session, while there is no conclusion on whether the same mechanism can be also applied to the deactivation session. 
In our opinion, for the deactivated session, group paging will be performed during session activation, there is no need for the UE to resume upon cell reselection to neighbour cells without PTM configuration for inactive multicast session for MCCH solution. In such case, when the session activation, the UE can trigger RRC resume procedure if there is still no PTM configuration in MCCH or keep in inactive state if the if the PTM configuration is available in MCCH.
Proposal 5: For MCCH solution: upon cell reselection to neighbour cells with joined deactivated multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, the UE is NOT required to resume RRC connection.
For RRC dedicated solution, the UE shall resume to obtain the PTM configuration anyway if there is no available PTM configuration. In this case, the UE can resume upon cell reselection to new cell. This avoids the problem that a large number of UEs resume at the same time when session activation if the UE resumes only when session activation.
Proposal 6: For RRC dedicated signalling solution: upon cell reselection to neighbour cells with joined deactivated multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, the UE is required resume RRC connection.
Considering that the inactive mode reception of multicast service is often enabled in congestion scenario, when the RRC_CONNECTED state UEs receiving multicast service move to a congestion target cell, e.g., if the handover is failed (admission control failure due to congestion at target), in case the multicast service is ongoing and inactive reception is enabled in the target cell, the source NG-RAN node should move the UEs to RRC_INACTIVE state, and then the UEs will be able to continue receiving the multicast service in the target cell.
Proposal 7: The source NG-RAN node should move the UEs to RRC_INACTIVE state to enable the UE receiving multicast service in the target cell, in case the target is congested (e.g. HO is failed) but the multicast service is ongoing and inactive reception is enabled in the target cell.
2.5 F1 impact
We think the gNB-DU should keep PTM transmission when providing multicast service to inactive UEs, the F1 impacts are pending to the solution on how to provide the PTM configuration. If MCCH solution is adopted, the MCCH message will be generated by gNB-DU similar with Rel-17 broadcast, then the gNB-DU can keeps PTM transmission by itself. If RRC solution is adopted, there may be an indicator to gNB-DU to achieve this. Anyway, RAN3 can confirm that the gNB-DU shall keep the PTM transmission when providing multicast service to inactive UEs.
Proposal 8: the gNB-DU shall keep the PTM transmission when providing multicast service to inactive UEs.
3. Proposals
[bookmark: _Toc423020280]In this contribution, we discuss the support of multicast reception by UEs in RRC_INACTIVE state, and get the following proposals:
Proposal 1: For RRC dedicated signalling solution, the coordination of PTM configurations for the multicast session between gNBs is needed, the update of the PTM configuration to the UEs is needed and may happen frequently. For MCCH solution, there is no strong need for the coordination of PTM configurations.
Proposal 2: gNB provides multicast service for inactive UE in the cell where at least one connected UE receiving the multicast service exist, and reuse R17 mechanism to manage the multicast session context.
Proposal 3: During multicast service activation, (RAN) multicast group paging can still be used to notify the UEs configured to receive the related multicast service in RRC_INACTIVE. 
Proposal 4: The UE configured to receive multicast in RRC_INACTIVE should maintain in RRC-inactive state upon receiving (RAN) multicast group paging during multicast session activation. 
Proposal 5: For MCCH solution: upon cell reselection to neighbour cells with joined deactivated multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, the UE is NOT required to resume RRC connection.
Proposal 6: For RRC dedicated signalling: upon cell reselection to neighbour cells with joined deactivated multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, the UE is required resume RRC connection.
[bookmark: _GoBack]Proposal 7: The source NG-RAN node should move the UEs to RRC_INACTIVE state to enable the UE receiving multicast service in the target cell, in case the target is congested (e.g. HO is failed) but the multicast service is ongoing and inactive reception is enabled in the target cell.
Proposal 8: the gNB-DU shall keep the PTM transmission when providing multicast service to inactive UEs.

The TP to TS 38.300 on supporting multicast reception for RRC_Inactive is provided in the Annex A.
Annex A. TP to TS 38.300
-----------------Start of the Changes-------------------
[bookmark: _Toc109154037]16.10.5	Multicast Handling
>>> skip unchanged part
[bookmark: _Toc109154050]16.10.5.X Multicast Reception in RRC_INACTIVE mode
The MBS multicast may also be received by the UEs in RRC_INACTIVE state, the gNB makes the decision on whether to move a UE to RRC_INACTIVE mode to receive a multicast service, based on e.g. the QoS parameters of the service, the UE radio capability, cell load, etc. 

-----------------End of the Changes-------------------
