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1.	Introduction
This document discusses user plane related issues for multicast in RRC_INACTIVE state. The agreements related to user plane in R2-123 are as follows.
	Agreements in R2-123 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.
FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)
Solutions which require COUNT broadcasting via MCCH are not considered
SPS is not supported for multicast reception in RRC_INACTIVE.
RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.
Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).
UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.
This is optional UE capability




2.	Discussion
Regarding PDCP COUNT synchronization during mobility (i.e., cell reselection), the agreements in the below box are agreed in R2-123 meeting. According to the agreements, PDCP COUNT synchronization between the source cell and target cell can be achieved by network implementation and network can indicate whether PDCP COUNT value is synchronized or not to a UE. How the UE is indicated is FFS and it is also captured in list of RRC open issues. We discuss how to indicate ‘synchronized’ to the UE.
	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.
FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)


When a UE moves from a serving cell to a target cell during multicast reception in RRC_INACTIVE, the UE needs to be indicated those cells (i.e., the serving cell and the target cell) being synchronized for determining whether to trigger the PDCP re-establishment or not. 
However, NW doesn’t know which cell is the target cell of a cell reselection. Therefore, it is unlikely that NW provides the UE with the synchronization information about the target cell only. Instead, NW can provide the PDCP COUNT synchronization information about a set of cells before cell reselection. For example, NW can provide a list of cells whose PDCP COUNT values are synchronized, or a gNB can provide a list of neighbor cells whose PDCP COUNT values are synchronized. If a UE is given the PDCP COUNT synchronization information about all available cells before cell reselection, the UE can determine if PDCP COUNT is synchronized between a source cell and a target cell at cell reselection.
Observation 1. Since NW doesn’t know which cell is the target cell of a cell reselection, it is unlikely that NW provides the UE with the synchronization information about the target cell only. Instead, NW can provide the PDCP COUNT synchronization information about a set of cells before cell reselection.
We see two approaches. One is to provide a UE with an area (e.g., a list of cells) where PDCP COUNTs are synchronized when the UE goes to RRC_INACTIVE state. The other is to provide a UE with a list of neighbor cells whose PDCP COUNTs are synchronized with the serving cell at each serving cell.
[bookmark: _Hlk146688090]In the first approach, NW ensures that PDCP COUNTs are synchronized within a configured area for multicast reception in RRC_INACTIVE, and a list of cells are configured as the configured area when a UE goes to RRC_INACTIVE state. By the way, in the legacy operation, a UE receives ran-NotificationAreaInfo, and an RAN-based Notification Area (RNA) update is triggered if the serving cell does not belong to the configured ran-NotificationAreaInfo. Therefore, we think that it is not reasonable that the configured area for PDCP COUNT synchronization exceeds RNA. On the other hand, when the configured area is as large as RNA, PDCP reestablishments and state transitions to RRC_CONNECTED are minimized. 
Therefore, it can be considered that PDCP COUNT is synchronized within a RAN-based Notification Area (RNA). If PDCP COUNTs are synchronized within RAN-based Notification Area (RNA) when multicast reception in RRC_INACTIVE is supported, a UE can know if PDCP COUNT is synchronized between the source cell and the target cell by checking whether the target cell belongs to the same RNA with the serving cell or not. If the target cell belongs the same RNA, PDCP COUNT is synchronized and the UE can determine not to re-establish PDCP. Otherwise, the UE can send an indication to the target cell to trigger PDCP re-establishment. 
Observation 2. When PDCP COUNTs are synchronized within an area, it is not reasonable that the configured area for PDCP COUNT synchronization exceeds RAN-based Notification Area (RNA) because the UE goes to RRC_CONNECTED for RNA update. On the other hand, when the configured area is as large as RNA, PDCP reestablishments and state transitions to RRC_CONNECTED are minimized.
In the second approach, a UE receives a list of neighbor cells whose PDCP COUNTs are synchronized with the serving cell from each serving cell. For example, the list can be provided via MCCH. Based on the RRC running CR for eMBS, mbs-NeighbourCellList is provided via MCCH. The list contains neighbor cells providing one or more MBS multicast services for RRC_INACTIVE that are provided by the current cell. If it is assumed that all the neighbor cells in mbs-NeighbourCellList are synchronized in terms of PDCP COUNT, a UE is able to determine if PDCP COUNTs are synchronized at cell reselection from the serving cell to a neighbor cell based on mbs-NeighbourCellList.
[bookmark: _Hlk146688499]However, with the second approach, a UE needs to receive a new list at every reselection in order to replace neighbor cell list for PDCP COUNT synchronization with a new one. Furthermore, if the list is provided via MCCH, there will be some latency until receiving the list via MCCH after a reselection. If another reselection happens successively before reading MCCH, the UE has no information about PDCP COUNT synchronization. It may lead the UE to performing unnecessary PDCP reestablishment or wrong maintenance of PDCP reordering window.
Observation 3. If a UE is provided with a list of neighbour cells whose PDCP COUNTs are synchronized with the serving cell, a UE needs to receive a new list for update at every reselection. Furthermore, if another reselection happens successively before receiving a new list, the UE has no neighbour cell information about PDCP COUNT synchronization. It may lead the UE to performing unnecessary PDCP reestablishment or wrong maintenance of PDCP reordering window.
Based on the above-mentioned discussion, we prefer providing a UE with an area (e.g., a list of cells) where PDCP COUNTs are synchronized when the UE goes to RRC_INACTIVE state (i.e., when the UE receives RRC Release message). More specifically, we propose that PDCP COUNT is synchronized within a RAN-based Notification Area (RNA).
Proposal 1. PDCP COUNT is synchronized within RAN-based Notification Area (RNA) when multicast reception in RRC_INACTIVE is supported.

Regarding UE operation during RRC state transition, the agreements in the below box are agreed in R2-123 meeting. According to the agreements, a multicast MRB is not suspended and kept for using them in RRC_INACTIVE. By the way, the list of RRC open issues captures an issue of how to handle an MRB in RRC_CONNECTED not being used in RRC_INACTIVE (FFS the details of MRB handling in case MRB in RRC_CONNECTED cannot be used in RRC_INACTIVE).
	Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE


We think that the above-mentioned agreement is about an MRB for a multicast service which can be received in RRC_INACTIVE. For an MRB for a multicast service which cannot be received in RRC_INACTIVE, we think that the situation is the same with Rel-17 MBS. Therefore, the MRB is suspended as Rel-17 MBS.
Proposal 2. UE behaviour is to suspend a multicast MRB which serves multicast services which is not allowed to be received in RRC_INACTIVE.

Regarding PTM retransmission and DRX operation the agreements in the below box are agreed in R2-123 meeting. According to the agreements, a UE in RRC_INACTIVE is allowed to receive PTM retransmissions initiated by UEs in RRC_CONNECTED and the UE can be configured with drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM. Still, when the timers are started is FFS and it is captured in list of MAC open issue.
	RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.
Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).
UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.


Since a UE in RRC_INACTIVE can receive PTM retransmissions, the soft buffer for the HARQ process used for multicast reception in RRC_INACTIVE should not be flushed during the RRC state transition between RRC_CONNECTED and RRC_INACTIVE. In addition, drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM are kept running if running during the RRC state transition.
Proposal 3. The soft buffer for HARQ process used for multicast reception in RRC_INACTIVE is not flushed during the RRC state transition between RRC_CONNECTED and RRC_INACTIVE.
Proposal 4. drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM are kept running if running during the RRC state transition between RRC_CONNECTED and RRC_INACTIVE.
Regarding the start of drx-HARQ-RTT-TimerDL-PTM in RRC_INACTIVE, since there is no transmission carrying the DL HARQ feedback, we think that the start point can be defined using reception of the multicast transmission like a UE starts the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding multicast transmission. 
Since NW knows all the configurations of the DL HARQ feedbacks which are configured to UEs in RRC_CONNECTED, the values of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM can be chosen by network implementation so that a UE in RRC_INACTIVE can monitor PDCCH for PTM retransmissions triggered by a UE in RRC_CONNECTED if any. 
Proposal 5. A UE starts the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding multicast transmission.

3.	Conclusion
This document discusses user plane related issues for multicast in RRC_INACTIVE state.
Observation 1. Since NW doesn’t know which cell is the target cell of a cell reselection, it is unlikely that NW provides the UE with the synchronization information about the target cell only. Instead, NW can provide the PDCP COUNT synchronization information about a set of cells before cell reselection.
Observation 2. When PDCP COUNTs are synchronized within an area, it is not reasonable that the configured area for PDCP COUNT synchronization exceeds RAN-based Notification Area (RNA) because the UE goes to RRC_CONNECTED for RNA update. On the other hand, when the configured area is as large as RNA, PDCP reestablishments and state transitions to RRC_CONNECTED are minimized.
Observation 3. If a UE is provided with a list of neighbour cells whose PDCP COUNTs are synchronized with the serving cell, a UE needs to receive a new list for update at every reselection. Furthermore, if another reselection happens successively before receiving a new list, the UE has no neighbour cell information about PDCP COUNT synchronization. It may lead the UE to performing unnecessary PDCP reestablishment or wrong maintenance of PDCP reordering window.
Proposal 1. PDCP COUNT is synchronized within RAN-based Notification Area (RNA) when multicast reception in RRC_INACTIVE is supported.
Proposal 2. UE behaviour is to suspend a multicast MRB which serves multicast services which is not allowed to be received in RRC_INACTIVE.
Proposal 3. The soft buffer for HARQ process used for multicast reception in RRC_INACTIVE is not flushed during the RRC state transition between RRC_CONNECTED and RRC_INACTIVE.
Proposal 4. drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM are kept running if running during the RRC state transition between RRC_CONNECTED and RRC_INACTIVE.
Proposal 5. A UE starts the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding multicast transmission.
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