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Introduction
In RAN2#121bis, RAN2 made the following agreement to postpone the discussion for state transition and mobility (UP part) for multicast in RRC INACTIVE. 
	· [bookmark: OLE_LINK70][bookmark: OLE_LINK71]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. 


In RAN2#122, the signaling design of PTM configuration in RRCRelease message and multicast MCCH is discussed, so we can further discuss the user plane operation in these cases
In this contribution, we further discuss the PDCP COUNT synchronization and service continuity during state transition and cell reselection in RRC INACTIVE state.
Discussion
[bookmark: OLE_LINK197][bookmark: OLE_LINK11][bookmark: OLE_LINK199]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. 
[bookmark: OLE_LINK119][bookmark: OLE_LINK123]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. 
[bookmark: OLE_LINK201][bookmark: OLE_LINK2][bookmark: OLE_LINK122][bookmark: OLE_LINK124][bookmark: OLE_LINK125]Observation 1: The initial RX_DELIV is needed for the initial config
[bookmark: OLE_LINK121]For the UE mobility during RRC INACTIVE state, the network should guarantee the PDCP COUNT synchronization among different gNBs, since the same PDCP COUNT can be based on the same QoS flow SN which comes from the core network. However, since it is a NW implementation-based behaviour, we still need to introduce mechanisms to verify PDCP COUNT synchronization and discuss the backup plan if the PDCP COUNT is not synchronized between cells.
To check and update PDCP synchronization when a UE reselects another cell in RRC INACTIVE, the initial RX-DELIV can be included in the PTM configuration provided by multicast MCCH. This enables the UE to use the PTM configuration in the multicast MCCH to verify PDCP COUNT synchronization between the source and target cells.
Observation 2: The initial RX_DELIV is needed for the PTM configuration in multicast MCCH
As PDCP COUNT synchronization is necessary for both the initial configuration and cell reselection, and relies on the value of the initial RX_DELIV, the following proposals are made: 
[bookmark: OLE_LINK198]Proposal 1: Include the initial value of RX_DELIV in the PTM configuration for the RRCRelease message (with suspendconfig) and multicast MCCH.
[bookmark: OLE_LINK184]Proposal 2: When a UE receives multicast in RRC INACTIVE and reselects to another cell, the initial RX_DELIV in the PTM configuration from the multicast MCCH can be used to verify PDCP COUNT synchronization between the source cell and the target cell.

[bookmark: OLE_LINK69][bookmark: OLE_LINK66]If UE detected that PDCP COUNT is not synchronized between two cells, there are two possible options for UE:
[bookmark: OLE_LINK185][bookmark: OLE_LINK67][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK63]Option 1: UE obtains the updated PTM configuration via multicast MCCH and continue to receive multicast session in RRC INACTIVE state.
[bookmark: OLE_LINK59][bookmark: OLE_LINK68]Option 2: UE resumes RRC connection and receives multicast session in RRC CONNECTED state.
In our view, option 1 is simpler and no need to trigger RRC resumption, but it may result in potential data loss during cell reselection, especially if the COUNT of the target cell is ahead of the serving cell. Given that there's no feedback mechanism in RRC INACTIVE state, the UE may miss out on this segment of data.
Option 2 provides greater reliability than option1 (PTP mode and HARQ feedback can be used in RRC CONNECTED state), but it is less friendly for the congestion scenario. But anyway, the network can control the RRC resumption procedure if the connection limit is reached.
[bookmark: OLE_LINK190]Option1 and 2 are both feasible and should be depends on the reliability requirement of the service, which may be determined and control by the upper layer. Therefore we propose:
[bookmark: OLE_LINK187][bookmark: OLE_LINK1]Proposal 3: When UE reselects to another cell which PDCP COUNT are not synchronized, UE obtains the updated PTM configuration via multicast MCCH. If multicast MCCH is unavailable, UE resumes RRC connection and receives multicast session in RRC CONNECTED state.
In addition, if RX_DELIV is added in multicast MCCH, the content of MCCH is always changing during session activation, and UE is notified by MCCH change all the time. Therefore, MCCH change notification mechanism should not be implemented if only RX_DELIV is changed in multicast MCCH.
Proposal 4: Network should not notify multicast MCCH change in DCI if only RX_DELIV is changed in multicast MCCH.
Service continuity
[bookmark: OLE_LINK12][bookmark: OLE_LINK191]Service continuity for state transition
In legacy, 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 [1], it is discussed whether to not suspend the PDCP entities for the multicast MRB(s) in Rel-18 for state transition from RRC_CONNECTED to RRC_INACTIVE, 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(conditions) may be further discussed.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 three scenarios:
· Scenario 1: The multicast session is ongoing and UE has received multicast in RRC CONNECTED state, then 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. 
· Scenario 3: The multicast session is not start yet, and network indicates the initial config and release UE to RRC INACTIVE state.
[bookmark: OLE_LINK117]It should be noted that in scenario 3 there are no MRB established before state transition, and therefore don’t need to discuss the continuity for MRB.
For scenarios 1 and 2, 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 (suspendconfig) 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 5: UE does not suspend multicast MRB when switching to RRC INACTIVE state if the RRCRelease message(with suspendconfig) includes the PTM configuration.
[bookmark: OLE_LINK192][bookmark: OLE_LINK173][bookmark: OLE_LINK193]Service continuity for session deactivation and session resume
Session deactivation
[bookmark: OLE_LINK9][bookmark: OLE_LINK174][bookmark: OLE_LINK177]Furthermore, we may need to discuss the PDCP/MRB behavior in RRC INACTIVE state for session deactivation and (re-)activation. In the last meeting [2], RAN2 agreed that MCCH is used for session deactivation notification in RRC_INACTIVE and UE can stop monitoring G-RNTI. The UP handling for session deactivation in RRC INACTIVE state may be similar to the RRC CONNECTED state. 
For session deactivation, the UE is not required 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 for power saving.
[bookmark: OLE_LINK194][bookmark: OLE_LINK3][bookmark: OLE_LINK42]Proposal 6: 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 multicast session.

Session resume
[bookmark: OLE_LINK50][bookmark: OLE_LINK176][bookmark: OLE_LINK178]In the subsequent session (re-)activation (data transmission resume), the UE might receive notifications through the enhanced group paging, thereby initiating the reception of multicast sessions again.
[bookmark: OLE_LINK40][bookmark: OLE_LINK48]However, in current specification, PDCP suspension will cause PDCP state variable and reordering window reset: 
	When upper layers request a PDCP entity suspend, the receiving PDCP entity shall:
-	if t-Reordering is running:
-	stop and reset t-Reordering;
-	deliver all stored PDCP SDUs to the upper layers in ascending order of associated COUNT values after performing header decompression;
[bookmark: OLE_LINK43]-	set RX_NEXT and RX_DELIV to the initial value.


Given that the data has already been received before and the PDCP reordering window has shifted (with changes in RX_DELIV), the initial PTM configuration (including the initial RX_DELIV) that the UE received for the first time of session activation might no longer be valid.
[bookmark: OLE_LINK200][bookmark: OLE_LINK4][bookmark: OLE_LINK46][bookmark: OLE_LINK53][bookmark: OLE_LINK55][bookmark: OLE_LINK54]Observation 3: PDCP suspension will cause PDCP state variables reset to initial value. When session resume, the previous initial RX_DELIV in PTM configuration is obsolete and cannot be configured again.
For this issue, two options can be considered:
[bookmark: OLE_LINK179][bookmark: OLE_LINK52][bookmark: OLE_LINK180]Option 1: When session resume, UE obtains the latest PTM configuration from multicast MCCH (if available)
Option 2: When session resume and multicast MCCH is also unavailable, UE initiate the RRC resumption procedure
[bookmark: OLE_LINK116]Option1 and Option2 are not exclusive. UE can perform option1 to obtain the latest PTM configuration via multicast MCCH. If MCCH is not available, UE can perform option2 to initiate the RRC resumption procedure. 
Therefore, we propose Option1 and Option2 together:
[bookmark: OLE_LINK5]Proposal 7: When UE is notified for session resume(activation) after receiving session deactivation, UE obtains the updated PTM configuration via multicast MCCH. If multicast MCCH is unavailable, UE initiate RRC resumption procedure.

Conclusion
In this contribution, the following proposals are made:
Synchronization for PDCP COUNT
Observation 1: The initial RX_DELIV is needed for the initial config
Observation 2: The initial RX_DELIV is needed for the PTM configuration in multicast MCCH
Proposal 1: Include the initial value of RX_DELIV in the PTM configuration for the RRCRelease message (with suspendconfig) and multicast MCCH.
Proposal 2: When a UE receives multicast in RRC INACTIVE and reselects to another cell, the initial RX_DELIV in the PTM configuration from the multicast MCCH can be used to verify PDCP COUNT synchronization between the source cell and the target cell.
Proposal 3: When UE reselects to another cell which PDCP COUNT are not synchronized, UE obtains the updated PTM configuration via multicast MCCH. If multicast MCCH is unavailable, UE resumes RRC connection and receives multicast session in RRC CONNECTED state.
Proposal 4: Network should not notify multicast MCCH change in DCI if only RX_DELIV is changed in multicast MCCH.

Service continuity for state transition
Proposal 5: UE does not suspend multicast MRB when switching to RRC INACTIVE state if the RRCRelease message(with suspendconfig) includes the PTM configuration.

[bookmark: OLE_LINK195]Service continuity for session deactivation
Proposal 6: 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 multicast session.

Service continuity for session resume
Observation 3: PDCP suspension will cause PDCP state variables reset to initial value. When session resume, the previous initial RX_DELIV in PTM configuration is obsolete and cannot be configured again.
Proposal 7: When UE is notified for session resume(activation) after receiving session deactivation, UE obtains the updated PTM configuration via multicast MCCH. If multicast MCCH is unavailable, UE initiate RRC resumption procedure.
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