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1 Introduction
In the last RAN2 meeting [1], some agreements related to multicast reception in RRC_INACTIVE were achieved, which are given as follows,
	RAN2#123 Agreement:
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


In this contribution, we would like to provide our considerations on the remaining issues about user plane handling, including:
- L2 operation during state transitions and mobility (e.g. MRBs maintenance or reconfiguration);
- MAC operation (e.g. DRX, scheduling).
2. Discussion
2.1 L2 operation
In the last meeting, it had been agreed that L2 status variables (SV), e.g. in RLC or PDCP, can be continuous as much as possible for better service continuity experience during state transitions and mobility. 
In our understanding, RLC and PDCP operations need to be considered in the following typical scenarios:
Scenario 1: UE reselects to a target cell for a multicast service reception
Scenario 2: UE is released to INACTIVE for a multicast service that has not started yet
Scenario 3: UE is released to INACTIVE to continue an on-going multicast service reception
Scenario 4: UE is called back to CONNECTED for a multicast service reception

Synchronization issue:
For Scenairo 1, the key point is how UE differentiates between a “non-synchronised“  target cell (in terms of PDCP COUNT) and a “synchronised” one. From our understanding, synchronised cells should at least be within one RNA (RAN-based Notification Area) scope since these cells must follow a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN. But it is another question whether all Multicast cells within one RNA must be synchronised by default.
If NW implementation can always guarantee that all multicast cells within one RNA support synchronised PDCP COUNT value, UE’s behaviours are simplest: 1)when reselection within same RNA, PDCP SV will be kept and continuous. 2) when reselction out of RNA, UE sets the initial PDCP COUNT based on the same mechanism as R17 MBS broadcast.
If NW implementation can only guarantee that part of multicast cells within one RNA support synchronised PDCP COUNT value and indicates to UE explicitly, UE’s behaviours may be: 1) when reselection between two cells with explicit “synchronised” indicator within the same RNA, PDCP SV will be kept and continuous. 2) otherwise, UE sets the initial PDCP COUNT based on the same mechanism as the R17 MBS broadcast.
Proposal 1 INACTIVE UE is indicated which cell within an RNA scope is synchronised or not (in terms of PDCP COUNT) via an explicit IE or by default. 
Proposal 2 If NW can always guarantee all multicast cells within an RNA area with synchronised COUNT value, UE’s behaviours are: 
1) when reselection within the same RNA, PDCP SV will be kept and continuous; 
2) when reselection out of RNA, UE sets the initial PDCP COUNT based on the same mechanism as R17 MBS broadcast.
Proposal 3 If NW can only guarantee part of multicast cells within an RNA area with synchronised COUNT value with explicit indication to UE, UE’s behaviours are: 
1) when reselection between two cells with explicit “synchronised” indicator within same RNA, PDCP SV will be kept and continuous; 
2) otherwise, UE sets the initial PDCP COUNT based on the same mechanism as R17 MBS broadcast.

State transition:
For Scenario 2, the UE may be indicated which multicast service can be received in INACTIVE in suspendConfig of RRC Release, e.g. via only TMGI and without PTM configuration now. After multicast service is activated and the UE gets the PTM configuration from MCCH in INACTIVE, UE will establish a new RLC and PDCP entity for each MRB belonging to this service. And SV initialization operation can be based on the same mechanism as R17 MBS broadcast. There is no service continuity issue.
Proposal 4 In RRCRelease message, the field mbs-SessionId in MBS-SessionInfoListMulticast is mandatory and other fields including mrb-ListMulticast are optional, which can be omitted at least for a multicast service that has not started yet. 
For Scenario 3, the UE will continue to use and keep the current L2 SV of RLC and PDCP from CONNECTED to INACTIVE for better service continuity experience. For an on-going multicast service, MRB configuration in RRCRelease message for INACTIVE UE may be same as one in RRCReconfiguration message which has been configured to the UE in CONNECTED mode with a high probability. For the HARQ feedback configuration, although INACTIVE UE can not send HARQ feedback, it may calculate the time point of HARQ RTT timer and HARQ Retx timer based on the DCI indication if it has this capability. In a sense, multicast configuration in RRCRelease message may be same as one in CONNECTED mode. However, it is not a typical solution to use the configuration fields in two different messages, i.e. RRCRelease and RRCReconfiguration, for a joint delta reconfiguration. In our understanding, for an on-going multicast service, only TMGI and without detailed PTM configuration in RRCRelease message may be interpreted as all configuration in CONNECTED mode should be reused in INACTIVE mode. If reconfiguration is needed, the whole PTM configuration should be sent in RRCRelease message and it is up to UE implementation to apply them without service gap&interruption as much as possible.
Proposal 5 INACTIVE UE considers that all configuration in CONNECTED mode should be reused in INACTIVE mode for an on-going multicast service when only TMGI without detailed PTM configuration is included in RRCRelease message.
Proposal 6 If reconfiguration is needed, the whole PTM configuration should be sent in RRCRelease message and it is up to UE implementation to apply them without service as little interruption as possible. 
For Scenairo 4, it can be up to NW implementation to choose a suitable time point to call back INACTIVE UEs, e.g. at deactivation period or data temporary off period of a multicast service. When UE enters to CONNECTED mode, NW can re-configure/re-establish RLC and PDCP entities of MRB with a new initialized COUNT value for re-synchornization. There is no service continuity issue.

2.2 MAC operation
MAC operation should be focused in intra-cell case. When cross cells, reset multicast related MAC part can be base line since different cells are totally independent in MAC level.
MAC operation mainly includes Multicast HARQ process and DRX timers handling. Most of DRX configuration in dedicated signalling for RRC_CONNECTED UE and MCCH for RRC_INACTIVE may be consistent including HARQ RTT timer and Retransmission timer since RAN2 agreed to enable RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED. Multicast HARQ process can be kept except for HARQ feedback operation and those DRX timers which remain in new configuration for INACTIVE can also be kept based on UE capability.
RAN2 also agreed to allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs and this is optional UE capability. Especially for MCCH configuration, if drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs are included in MCCH, UE with this capability will use these two timers for retransmition reception and UE without this capability will not start these two timers any more when enters in INACTIVE.
Proposal 7 Multicast related MAC part can be kept upon state transition, e.g. HARQ process, DRX onDuration timer, Inactivity timer, and HARQ RTT timer & Retx timer if configured.
Another issue is when the RTT and Retx timers are started exactly. Although a INACTIVE UE can not actually send a HARQ feedback, it needs to determine a location of virtual feedback for starting RTT timer and Retx timer. According to similar mechanism with CONNECTED UE, an INACTIVE UE can also deduce time domain position for a virtual feedback based on L3 configuration and DCI indication. Hence, INACTIVE UE can start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding (virtual) HARQ feedback.
Proposal 8 INACTIVE UE may start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding (virtual) HARQ feedback if it has this capability.
In next step, R18 INACTIVE UE will support multicast service activation/deactivation. During multicast activation period, multicast DRX timers follow the configuration, e.g. in MCCH, and perform normal operation. Upon deactivation notification received by an INACTIVE UE, it will stop all related DRX timers if running and stop monitoring corresponding PDCCH till the next activation for the same service.
Proposal 9 Upon deactivation notification received by an INACTIVE UE, it will stop all related DRX timers if running and stop monitoring corresponding PDCCH till the next activation for the same service.

3. Conclusion
In this contribution, we have provided our considerations on the remaining issues about user plane for multicast reception in RRC_INACTIVE. All the proposals are summarized as follows,
Proposal 1 INACTIVE UE is indicated which cell within an RNA scope is synchronised or not (in terms of PDCP COUNT) via an explicit IE or by default. 
Proposal 2 If NW can always guarantee all multicast cells within an RNA area with synchronised COUNT value, UE’s behaviours are: 
1) when reselection within the same RNA, PDCP SV will be kept and continuous; 
2) when reselection out of RNA, UE sets the initial PDCP COUNT based on the same mechanism as R17 MBS broadcast.
Proposal 3 If NW can only guarantee part of multicast cells within an RNA area with synchronised COUNT value with explicit indication to UE, UE’s behaviours are: 
1) when reselection between two cells with explicit “synchronised” indicator within same RNA, PDCP SV will be kept and continuous; 
2) otherwise, UE sets the initial PDCP COUNT based on the same mechanism as R17 MBS broadcast.
Proposal 4 In RRCRelease message, the field mbs-SessionId in MBS-SessionInfoListMulticast is mandatory and other fields including mrb-ListMulticast are optional, which can be omitted at least for a multicast service that has not started yet. 
Proposal 5 INACTIVE UE considers that all configuration in CONNECTED mode should be reused in INACTIVE mode for an on-going multicast service when only TMGI without detailed PTM configuration is included in RRCRelease message.
Proposal 6 If reconfiguration is needed, the whole PTM configuration should be sent in RRCRelease message and it is up to UE implementation to apply them without service gap&interruption as much as possible. 
Proposal 7 Multicast related MAC part can be kept upon state transition, e.g. HARQ process, DRX onDuration timer, Inactivity timer, and HARQ RTT timer & Retx timer if configured.
Proposal 8 INACTIVE UE may start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding (virtual) HARQ feedback if it has this capability.
Proposal 9 Upon deactivation notification received by an INACTIVE UE, it will stop all related DRX timers if running and stop monitoring corresponding PDCCH till the next activation for the same service.
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