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Introduction
In the email discussion [1], companies discussed the UP issues for multicast in RRC INACTIVE. In this contribution, we further discuss the service continuity and PDCP COUNT synchronization during state transition and cell reselection in RRC INACTIVE.
Discussion
Service continuity for state transition
In Rel-17, UE will suspend the PDCP entities of all DRB(s) and multicast MRB(s) if RRCRelease (with suspendconfig) message is received. In the email discussion [2], it is discussed whether to not suspend the PDCP entities for the multicast MRB(s) in Rel-18, and majorities agreed to support the continuity of multicast MRBs which are support for the reception in RRC INACTIVE. We agree with the intention for service continuity, but some details may be further discussed.
The maintenance of PDCP entities during state transition should be based on the assumption that the same MRB configuration is used for the multicast configuration in RRC CONNECTED state and RRC INACTIVE state. Otherwise it’s futile to maintain the multicast MRB and PDCP entities. Therefore, it is proposed:
Proposal 1: The MRB for multicast is not suspended during state transition from RRC CONNECTED to INACTIVE if the same MRB configuration is used for multicast configuration in RRC CONNECTED state and RRC INACTIVE state.
For the cases where the network indicates UE with RRCRelease message (with suspendconfig) to instruct UE to switch to RRC INACTIVE state, it can be further discussed as two scenarios:
Scenario 1: The multicast session is ongoing. UE receives multicast in RRC CONNECTED state, and network indicates UE to receive multicast in RRC INACTIVE state.
Scenario 2: The multicast session is not ongoing (temporally not data or session deactivation), and network indicates UE to switch to RRC INACTIVE state for power saving. 
In our view, the MRB/PDCP maintenance should only be applied for scenario 1, and not for scenario 2 (which leads to an unnecessary increase in UE power consumption). The difference is that PTM configuration is delivered via RRCRelease message for scenario 1, but not in scenario 2. Therefore, it can be used to identify whether to suspend MRB/PDCP entities when switching to RRC INACTIVE state.
[bookmark: _Hlk131498831]Proposal 2: UE does not suspend the multicast MRB when switching to RRC INACTIVE state if the RRCRelease message(with suspendconfig) includes the PTM configuration.
Furthermore, we may need to discuss the PDCP/MRB behavior in RRC INACTIVE state. In email discussion [3], the notification for session deactivation and session release are discussed and several options are provided. The UP handling for session deactivation/release may be similar to the RRC CONNECTED state if the session is deactivated/released when UE is in RRC INACTIVE state. 
For session deactivation, the UE may not need to switch back to RRC CONNECTED state. If there is temporally no data for a certain multicast session, the MRB should be suspended and PDCP suspension should be indicated to the lower layers.
Proposal 3: If UE in RRC INACTIVE state receives a deactivation notification for a multicast session, it suspends the multicast MRB and indicates PDCP suspension to lower layers for the MRB of that session
For session release, it is still under discussion whether UE should switch back to the RRC CONNECTED state. So we can postpone the UP handling discussion to see if the same mechanism is needed.
The synchronization for PDCP COUNT in RRC INACTIVE state
In Rel-17 multicast, the initial RX_DELIV is indicated to UE via RRC signalling to initialize the transmission and synchronize the COUNT value of PDCP. Since the same PDCCH/PDSCH resources may be used for UE in both CONNECTED and INACTIVE states, it is natural to keep the PDCP COUNT in-sync for the network and UE in RRC INACTIVE state to receive the same multicast session.
When network configures UE to receive multicast in INACTIVE state, RRC message (RRCRelease with suspendconfig) is used to deliver the PTM configuration and indicates UE to switch to INACTIVE state. To keep PDCP COUNT synchronized, the initial RX_DELIV (in PDCP config) should be add into the PTM configuration in RRCRelease message. Meanwhile, in order to check for PDCP synchronization when UE reselected to another cell in RRC INACTIVE, the same initialRX-DELIV should be also included in the PTM configuration provided by multicast MCCH.
Proposal 4: The initial value of RX_DELIV is included in the PTM configuration for RRCRelease message(with suspendconfig) and multicast MCCH.
For UE reselecting to another cell in RRC INACTIVE, UE can use the PTM configuration in multicast MCCH to check whether the PDCP COUNT is synchronized between source cell and target cell. 
Proposal 5: When UE is receiving multicast in RRC INACTIVE and reselects to another cell, UE can use the PTM configuration in multicast MCCH to check whether the PDCP COUNT is synchronized between source cell and target cell.
If UE detected that PDCP COUNT is not synchronized, there are two possible ways to re-establish the PDCP entity for UE:
Option1: UE resumes RRC connection and indicated by the network for PDCP re-establishment
Option2: UE re-establish the PDCP entity by UE implementation and continue to receive multicast in RRC INACTIVE state. 
In our view, option 2 is more suitable for the congestion scenario, and it seems unnecessary to request to resume RRC connection only for this issue. Therefore, we propose option 2 as follows:
Proposal 6: If UE detects that PDCP COUNT is not synchronized after cell reselection, UE re-establishes the PDCP entity by UE implementation and continues to receive multicast in RRC INACTIVE state. 

CFR design discussion
In the previous meeting, regarding the physical resource for UE to receive multicast in RRC INACTIVE state, the following assumption/agreement was achieved:
	· 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 the UE receiving multicast in RRC connected state, the CFR is configured within the UE’s dedicated BWP as agreed in RAN1#104-e meeting:
	Agreement in RAN1#104-e: From RAN1 perspective, the CFR (common frequency resource) for multicast of RRC-CONNECTED UEs, which is confined within the frequency resource of a dedicated unicast BWP and using the same numerology (SCS and CP), includes the following configurations:
	· Starting PRB and the number of PRBs 
	· One PDSCH-config for MBS (i.e., separate from the PDSCH-Config of the dedicated unicast BWP)
	· One PDCCH-config for MBS (i.e., separate from the PDCCH-Config of the dedicated unicast BWP)
	· SPS-config(s) for MBS (i.e., separate from the SPS-Config of the dedicated unicast BWP)
	· FFS: Other configurations and details including whether signaling of starting PRB and the length of PRBs is needed when CFR is equal to the unicast BWP
	· FFS: Whether a unified CFR design is also used for broadcast reception for RRC_IDLE/INACTIVE and RRC_CONNECTED
	· FFS: Whether Coreset(s) for CFR in addition to existing Coresets in UE dedicated BWP is needed
	· Note: The terminology of CFR is only aiming for RAN1 discussion, and the detailed signaling design is up to RAN2
Note: This agreement does not negate any previous agreements made on CFR



In the email discussion [2], companies are discussing whether to reuse the Rel-17 broadcast CFR for the multicast CFR configuration in RRC INACTIVE. In fact, The Rel-17 multicast CFR configuration and broadcast CFR configuration are very different. The multicast CFR is configured within the UE dedicated BWP, while Broadcast CFR is configured with the BW fully overlapping with CORESET0. Given that the UE's dedicated BWP may vary depending on the RRC state, RAN2 should first clarify whether the CFR design discussion can discard the previous agreement, which assumes the same PDCCH/PDSCH resources as a baseline.
Proposal 7: RAN2 to clarify that the CFR discussion can disregard the previous agreement which assumes the same PDCCH/PDSCH resources as a baseline.
If the proposal above is agreed upon, the details for CFR design can ask RAN1 since it is their expertise, we suggest to sending an LS to ask RAN1 for their views. 
[bookmark: _Hlk127537232]Proposal 8: Send an LS to RAN1 to ask for their views on CFR design for UE receiving the multicast in RRC INACTIVE state.

Conclusion
In this contribution, the following proposals are made:
Proposal 1: The MRB for multicast is not suspended during state transition from RRC CONNECTED to INACTIVE if the same MRB configuration is used for multicast configuration in RRC CONNECTED state and RRC INACTIVE state.
Proposal 2: UE does not suspend the multicast MRB when switching to RRC INACTIVE state if the RRCRelease message(with suspendconfig) includes the PTM configuration.
Proposal 3: If UE in RRC INACTIVE state receives a deactivation notification for a multicast session, it suspends the multicast MRB and indicates PDCP suspension to lower layers for the MRB of that session
Proposal 4: The initial value of RX_DELIV is included in the PTM configuration for RRCRelease message(with suspendconfig) and multicast MCCH.
Proposal 5: When UE is receiving multicast in RRC INACTIVE and reselects to another cell, UE can use the PTM configuration in multicast MCCH to check whether the PDCP COUNT is synchronized between source cell and target cell.
Proposal 6: If UE detects that PDCP COUNT is not synchronized after cell reselection, UE re-establishes the PDCP entity by UE implementation and continues to receive multicast in RRC INACTIVE state.
Proposal 7: RAN2 to clarify that the CFR discussion can disregard the previous agreement which assumes the same PDCCH/PDSCH resources as a baseline.
Proposal 8: Send an LS to RAN1 to ask for their views on CFR design for UE receiving the multicast in RRC INACTIVE state.
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