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1 Introduction
In the past meeting, we postponed the UP discussion on L2 operation during RRC state transition and mobility. Since we have agreed to support MRB level continuity when UE transitions to RRC_INACTIVE, and PDCP level continuity when UE moves among “synchronized” cells, it can be a good timing to bring this back for discussion.
	RAN2#121bis meeting

=>Postpone the UP discussion on L2 operation during RRC state transition until the signaling design of PTM configuration in RRCRelease message is concluded.

=>Postpone the discussion on L2 operation during mobility to next RAN2 meeting.  

RAN2#123 meeting
=> NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated

=> Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE

=> For “non-synchronised“ cell (in terms of PDCP COUNT), upon cell reselection, UE sets the initial PDCP count of the MRB for the multicast reception in RRC_INACTIVE state based on the same mechanism as R17 MBS broadcast.

=> One cell can indicate "synchronized", if by implementation, it follows a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN.

RAN2#123bis meeting

=> All MRBs corresponding to the same multicast session to be received in RRC_INACTIVE should be continued.

=> MRB ID is not configured in PTM configuration for multicast in INACTIVE. FFS if anything is needed.

=> A 1-bit indication on cell PDCP COUNT synchronization for an MBS service is present with the INACTIVE MRB PTM configuration provided in RRCRelease, and cells in the RNA area are synchronized for PDCP COUNT.


Observation 1 UE will not suspend all MRBs corresponding to the same multicast session when UE receives RRCRelease and keep using them in RRC_INACTIVE.

Observation 2 UE will not initialize PDCP COUNT variables of the MRBs when moving to a “synchronized” cell.
A key issue is how to support such configuration continuity from configuration’s perspective.
In this paper, we will analyze the following issues, and give the solutions to enable configuration continuity.

· section 2: how to deal with the corresponding lower layer configuration when UE is released to RRC_INACTIVE state.

· section 3: in a “synchronized” cell, is it possible that part of PTM configuration in MCCH is absent (i.e., no MRB/PDCP configuration)?
· section 4: how UE can keep the continuity of multicast reception in a “synced” RNA area.
2 Connected mode lower layer configuration handling.
We agreed to not suspend existing MRBs when UE is released to RRC_INACTIVE state, while how to deal with the corresponding lower layer configuration is still missing. There are several possible solutions.

· Solution 1: UE keeps using the corresponding lower layer configuration in RRCReconfiguration received in RRC_CONNECTED, if UE selects to the existing serving cell.
· Solution 2: UE applies the new lower layer configuration via RRCRelease or MCCH and updates the lower layer configuration accordingly.

For solution 1, a key issue is whether the lower layer configuration in RRC_CONNNECTED can be reused in RRC_INACTIVE, or is it even feasible? 

In TS 38.331, the frequency domain location and bandwidth for MBS multicast in RRC_CONNECTED is associated with the current active UE-specific BWP, and the configuration of PDCCH and PDSCH for multicast, such as CORESETs and search spaces are also associated with current active BWP. 
While for UE in RRC_INACTIVE, there is only the initial BWP and/or CORESET#0, no UE-specific BWP but common search space/CORESET are used. 
It might be hard or even problematic to re-use the lower layer configuration which are associated with the UE-specific BWP.

Observation 3 The lower layer configuration that are associated with the BWP (e.g., CFR, CORESETs, search spaces) may not be reused in RRC_INACTIVE. 
Proposal 1 For the MRBs that are continued in RRC_INACTIVE, the corresponding lower layer configuration should be updated, either through the PTM configuration in the RRCRelease message or in the MCCH. 
	CFR-ConfigMulticast field descriptions

	locationAndBandwidthMulticast

Frequency domain location and bandwidth for MBS multicast. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting N^size_BWP=275. The first PRB is a PRB determined by subcarrierSpacing of the associated BWP and offsetToCarrier corresponding to this subcarrier spacing. If not configured, the UE applies the value of locationAndBandwidth of the DL BWP in which the cfr-ConfigMulticast is configured.

	pdcch-ConfigMulticast

UE specific group-common PDCCH configuration for MBS multicast for one CFR.

	pdsch-ConfigMulticast

UE specific group-common PDSCH configuration for MBS multicast for one CFR.


3 How can UE determine a continued MRB?
Then how UE can determine whether the MRBs for one session is to be continued? Of course, we can use some kind of explicit indication. But is it necessary?
Assume the MRBs are to be continued for one UE in RRC_CONNECTED to RRC_INACTIVE, and UE is configured the PTM configuration in RRCRelease. Based on Proposal 1, the updated lower layer configuration must be provided through the RRCRelease message. 

· If the network provides the whole configuration, UE can see it as an implicit command to re-establish the MRB, i.e., no MRB continuity. For a multicast session, if its MRBs are ready to be reused in RRC_INACTIVE, but the corresponding PTM configuration is also included in the RRCRelease message, this may confuse UE. In this case, should the UE not suspend the original MRBs, or perform MRB reconfiguration according to the PTM configuration in RRCRelease? 

· If the network provides only the lower layer part configuration, it implies that MRB continuity, e.g., UE does not re-establish the MRB/PDCP.
Assume another case, there is no PTM configuration provided in the RRCRelease, i.e., UE must read the PTM configuration in MCCH to get the right lower layer configuration. In this case, how can the UE determine whether the PDCP can be continued? One implementation is UE to decide by comparing MRB configuration provided in MCCH and previous MRB configuration.
In either case or solution, we need a universal mechanism on how to notify UE whether to have MRB continuity.

Proposal 2 RAN2 to discuss the mechanism how to notify UE whether to have MRB continuity.
4 Delta configuration update in “synchronized” cells.
In Rel-17, for MBS multicast, we can support MRB release/establishment/modification, for MBS broadcast, we only support MRB release/establishment. 
In Rel-18, for multicast reception in RRC_INACTIVE, it seems we are kind of lost, by just reading through the RRC running CR, due to the concept of MRB continuity and the concept of “synchronized” cells.
If we must do it, if this was the intention of it. It does bring benefits if we have PDCP continuity.
Firstly, it is possible that the network only wants to update part of the PTM configuration. In this scenario, if UE still performs configuration release and establishment, the time of data interruption caused by configuration update will be a little longer. Thus, performing MRB modification when UE acquires the multicast MCCH information is beneficial. 

Observation 4 Performing MRB modification can reduce the time of data interruption which is caused by configuration update.
Proposal 3 MRB Configuration modification is supported when UE acquires the multicast MCCH information.
Performing configuration modification can be left to UE implementation, as in current running CR, but we are not sure whether this is the best solution. For example, based on implementation, some UE perform the modification operation, while the others experience release and establishment operation, which further experience a slightly longer data interruption.

Observation 5 Clear definition of UE behaviour on MRB modification is needed.

Meanwhile, the configuration information in the MCCH should be minimized, for a broadcast channel. 

One possible solution is to only provide the updated configuration in MCCH. UE performs the delta configuration update according to the MCCH message. 
· For UEs camping on the current cell may only need to see the updated configuration in MCCH.

· For UEs who has re-selected from a neighbour cell may need to get the whole PTM configuration. Two different sub-cases might need to be considered: for RNA that is already synced, providing MRB config is not necessary; for RNA that is not synced, the network still needs to provide a full PTM configuration.
In this scenario, does network can only deliver the lower layer configuration via MCCH? It seems possible. All UEs camping on the current cell can understand the delta configuration in MCCH based on this understanding.
Proposal 4 Among “synchronized” cells, it is possible that part of PTM configuration in MCCH is absent (i.e., no MRB/PDCP configuration).
5 User plane behavior in a “synced” RNA area.
A common understanding is needed for detailed UE user plane behaviour, according to RAN2#123-bis meeting discussion. In this part, we dive into the details of UE’s UP behaviour, on MRB ID/LCID specifically in case of different scenarios/procedures for one UE that is released to RRC_INACTIVE and mobility in RNA area that is synced. 

In a “synced” RNA area, UE will go through the following procedures. In this section, we will discuss how the UE to keep the continuity of multicast reception.

· Procedure (1): Transitioning to RRC_INACTIVE.
· Procedure (2): Updating configuration via MCCH.
· Procedure (3): Reselecting a new “sync” cell.
· Procedure (4): Resuming to RRC_CONNECTED.
In this section, we will analyze the UE behavior in these procedures through an example as follows. We focus on how MRB/PDCP is continued based on network configuration of LCID/MRB ID in RRCReconfiguration before released/RRCRelease/MCCH/RRCReconfiguration after RRC Resumption.
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Figure. 1. UE UP behaviour (RRC state transitioning and mobility in synced RNA area)
Case 1: UE behavior in current cell
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Figure 2. UE UP behaviour in current cell.
We have agreed to support MRB continuity when the UE transitions to RRC_INACTIVE, that is, the entity of MRB and PDCP will be reused and the mapping relationship between MRB and LCID will be unchanged. In this example, we assume the same PDSCH resources used for the multicast reception in RRC_CONNECTED and RRC_INACTIVE, thus, the values of LCID are unchanged. In this scenario, RRC_INACTIVE UE can always transfer multicast data according to the association of PDCP/RLC configured in RRC_CONNECTED, instead of the mapping of MRB ID/LCID. Please note that there is no MRB ID configured in MCCH or RRCRelease. 

Proposal 5 RRC_INACTIVE UE delivers multicast data to upper layer according to association of PDCP/RLC entities configured in RRC_CONNECTED, instead of the mapping of MRB ID/LCID.
Case 2: UE behavior when reselecting to a “synced” cell.
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Figure 3. UE UP behaviour when reselecting to a “synced” cell.
UE will reuse the MRB and PDCP entity when reselecting a “synced” cell, as expected.

Meanwhile, UE will update the lower layer configuration (e.g., the new LCIDs for these reused MRBs) based on MCCH message in the re-selected cell. 
One simple solution is to keep the same order of the MRB configuration in the MCCH, to help UE align the configuration associated to the MRB (e.g., new LCID), i.e., the order of MRBs is unchanged in the source and target cells’ MCCH messages. UE will continue to deliver the multicast data to upper layers based on existing association between RLC and PDCP entity.

Proposal 6 In a “synced” RNA area, the order of MRBs for the same session in the source and target cells’ MCCH messages should be consistent.

Case 3: UE behavior when resuming RRC connection.
If we support the MRB continuity when UE transitions to RRC_IACTIVE, it is natural to discuss whether we can support MRB continuity when UE resumes to RRC_CONNECTED. A key issue is whether the network can define a new MRB ID for the MRB used in RRC_INACTIVE. 

A possible solution is reusing MRB ID change method specifically defined for MBS in Rel-17. However, this is only feasible if UE reconnects to a cell in the “synced” area.
Proposal 7 In a “synced” RNA area, MRB continuity can be supported when UE resumes to RRC_CONNECTED.

6 Conclusion
We have the following recommendations:

# Connected mode lower layer configuration handling
Proposal 8 For the MRBs that are continued in RRC_INACTIVE, the corresponding lower layer configuration should be updated, either through the PTM configuration in the RRCRelease message or in the MCCH. 
# How can UE determine a continued MRB?

Proposal 9 RAN2 to discuss the mechanism how to notify UE whether to have MRB continuity.

# Delta configuration update in “synchronized” cells
Proposal 10 MRB Configuration modification is supported when UE acquires the multicast MCCH information.
Proposal 11 Among “synchronized” cells, it is possible that part of PTM configuration in MCCH is absent (i.e., no MRB/PDCP configuration).

# User plane behavior in a “synced” RNA area
Proposal 12 RRC_INACTIVE UE delivers multicast data to upper layer according to association of PDCP/RLC entities configured in RRC_CONNECTED, instead of the mapping of MRB ID/LCID.
Proposal 13 In a “synced” RNA area, the order of MRBs for the same session in the source and target cells’ MCCH messages should be consistent.

Proposal 14 In a “synced” RNA area, MRB continuity can be supported when UE resumes to RRC_CONNECTED.
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The mapping relationship of MRB and LCID is unchanged and the order of MRBs are unchanged
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