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1 Introduction
The objective of MBS multicast reception in INACTIVE state was discussed in last RAN2 meeting, and following agreements were made:
	General assumptions, scenarios

· 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.

· 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).

	PTM configuration for RRC_INACTIVE

· 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

· 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. 



This contribution gives our view on this topic from the following aspects:
· The MBS multicast configuration in INACTIVE state;

· Service continuity during the mobility in INACTIVE state;

· Service continuity during the RRC state transition. 
2 Discussion

2.1 The MBS multicast configuration for INACTIVE reception
RAN2 has agreed two options for the multicast PTM configuration for INACITVE reception: 

· Option 1: Dedicated signalling;

· Option 2: Solution based on SIB+MCCH.
Since the configuration is provided in different ways in two options, the multicast configuration change procedure is also different in two options.    
· Option 1: The multicast PTM configuration delivery via the RRC dedicated signaling

Since the following two scenarios are supported, when the UE enters the INACTIVE state, the multicast MBS session could be activated in scenario#2 but not activated in scenario#1. 
· 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

Therefore, NW should configure UE the initiated activated/deactivated state of the MBS multicast session when the UE enters the INACTIVE state.  
Proposal 1: NW should configure the activated/deactivated state of the MBS multicast session for INACTIVE state reception when UE enters the INACTIVE state. 
The MBS multicast configuration may be changed when UE is in the INACTIVE state. Since in Option 1 NW can only provide the multicast configuration via the RRC dedicated signaling, NW will page UE back to initiate the RRCResume procedure or the SDT procedure in order to provide the modified multicast configuration to the UE via the RRC dedicated signaling. 
Proposal 2: When the MBS multicast configuration is changed, NW should page/inform UE to initiate the RRCResume procedure or the SDT procedure.
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Figure-1. Multicast configuration change when UE is in INACTIVE state
· Option 2: The multicast PTM configuration delivery via the SIB+MCCH 

If the multicast PTM configuration is provided via the SIB+MCCH way, the multicast configuration and the modification of the multicast configuration could be designed same as that of the MBS broadcast configuration. And it’s unnecessary for NW to broadcast the PTM configuration of the deactivated MBS multicast session, since it will increase the signaling overload for the configuration and reduce the resource efficiency due to the resource preserved for the deactivated multicast session. 
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Figure-2. MBS multicast configuration is provided via the broadcast signaling

Proposal 3: NW only provides the activated multicast session related configuration to UE. 

Proposal 4: The configuration procedure for the MBS broadcast service is extended to cover the  configuration of the MBS multicast service.
Since the activated/deactivated state of the MBS multicast session may be changed, when the INACTIVE UE is configured with the MBS multicast reception, UE should be noticed if the session state is changed.  
· Case 1: The MBS multicast session is changed from deactivated to activated state. 
In R17 MBS, when the multicast session is activated, NW will send the multicast activation notification and inform the UE back to the CONNECTED state for the multicast reception. 
Observation 1: The legacy multicast activation notification is to inform the INACTIVE UE back to CONNECTED state.  

Since the multicast reception in INACTIVE state is supported in R18, the UE can keep in the INACTIVE state for the multicast reception when receiving the multicast activation notification, and the legacy notification message cannot work well for this case. 
Observation 2: The INACTIVE UE configured with the multicast reception in INACTIVE state can keep in INACTIVE state when receiving the multicast activation notification. 

From the NW perspective, when the multicast session is activated, for the UE configured with the multicast reception in INACTIVE state, NW may reconsider the UE RRC state for the multicast reception based on the current cell load.
Observation 3: NW may decide the UE’s RRC state for the MBS multicast reception when the multicast session is activated.  

Based on above 3 observations, it should be possible for NW to inform the UE RRC state to receive the multicast reception when the joined session is activated. 
Proposal 5: When the multicast session is activated, NW should be possible to indicate the RRC state for the multicast reception via the session activation notification. 
· Case 2: The MBS multicast session is changed from activated to deactivated state. 

In legacy, when the MBS multicast session is deactivated, NW will use the dedicated RRC signaling to release the session configuration for the CONNECTED UE. 
For the INACTIVE UE configured with the multicast reception, if we keep the legacy design and page the UE back to the CONNECTED state just for the MBS session deactivation purpose, it will lead to the connection congestion and unnecessary signaling overhead. The efficient way is to introduce the multicast deactivation notification, and when the UE receives the notification, the UE can just stop the multicast reception. 
Proposal 6: Introduce the paging-based MBS multicast session deactivation notification.
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Figure-3. MBS multicast session activation/deactivation notification

2.2 Service continuity during the mobility in INACTIVE state
The INACTIVE UE can move to another cell within the RNA without sending the notification to NW. With the introduction of the MBS multicast reception in INACTIVE state, whether UE can keep on the MBS multicast reception in INACTIVE state after cell change should be based on whether the new cell enables this feature.
There are two options for UE to be aware of the information in the new cell:
· Option 1: NW provides the cell list where the INACTIVE multicast configuration is applicable to UE;
·  When UE moves to the cell within the configured cell list, UE can keep the MBS multicast reception according to the previous multicast configuration. 

· Option 2: UE acquires whether the new cell supports the multicast transmission in INACTIVE state by itself.
·  When UE moves to a new cell, UE will first check the MBS multicast service supported in INACTIVE state from the broadcast channel (i.e. via SIB or MCCH channel). 
If the newly camping cell cannot support the MBS multicast service transmission in INACTIVE state, upon receiving the MBS multicast service activation notification, UE can initiate the RRCResume procedure and request to enter CONNECTED state for MBS multicast reception. 
Proposal 7: If the newly selected cell supports the INACTIVE MBS multicast transmission, UE can keep on the MBS multicast reception in INACTIVE state. 
Proposal 8: The UE can acquire whether the newly selected cell supports the INACTIVE multicast transmission in two options:
· Option 1: NW configures the cell list where the UE can receive the multicast reception in INACTIVE state;

· Option 2: UE acquires the information from the target cell by itself, via SIB and MCCH channel. 

2.3 Service continuity during the RRC state transition 
If the MBS multicast service is activated and NW provides the transmission in INACTIVE state, UE may keep the MBS multicast reception during the RRC state transition between INACTIVE and CONNECTED state. 
For the CONNECTED to INACTIVE state transition, NW can explicitly or implicitly inform UE to only keep configuration for PTM part without UL feedback, and UE can keep the MBS multicast reception without reset removal of the MRB RLC/PDCP entities. 
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Figure-4. Multicast reception during the CONNECTED to INACTIVE state transition

For the INACTIVE to CONNECTED state transition, for the service continuity purpose, UE can keep the multicast reception during the RRCResume procedure and update the MBS multicast configuration according to the NW explicit configuration. And UE doesnot need to reset or reestablish the MRB PDCP/RLC entities for the MBS multicast reception.  
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Figure-5. Multicast reception during the INACTIVE to CONNECTED state transition

Proposal 9: UE can keep the MBS multicast reception during the RRC state transition between INACTIVE and CONNECTED state, and it’s no need to reset or reestablish the multicast MRB RLC and PDCP entities.
3 Conclusion
According to the analysis in section 2, we propose that:
<PTM configuration for INACTIVE state>

Proposal 1: NW should configure the activated/deactivated state of the MBS multicast session for INACTIVE state reception when UE enters the INACTIVE state. 
Proposal 2: When the MBS multicast configuration is changed, NW should page/inform UE to initiate the RRCResume procedure or the SDT procedure.
Proposal 3: NW only provides the activated multicast session related configuration to UE. 

Proposal 4: The configuration procedure for the MBS broadcast service is extended to cover the  configuration of the MBS multicast service.

Proposal 5: When the multicast session is activated, NW should be possible to indicate the RRC state for the multicast reception via the session activation notification. 
Proposal 6: Introduce the paging-based MBS multicast session deactivation notification.
<Service continuity during mobility>
Proposal 7: If the newly selected cell supports the INACTIVE MBS multicast transmission, UE can keep on the MBS multicast reception in INACTIVE state. 
Proposal 8: The UE can acquire whether the newly selected cell supports the INACTIVE multicast transmission in two options:
· Option 1: NW configures the cell list where the UE can receive the multicast reception in INACTIVE state;

· Option 2: UE acquires the information from the target cell by itself, via SIB and MCCH channel. 

<Service continuity during RRC state transition>
Proposal 9: UE can keep the MBS multicast reception during the RRC state transition between INACTIVE and CONNECTED state, and it’s no need to reset or reestablish the multicast MRB RLC and PDCP entities.
