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1 Introduction
In the last RAN2 meeting [1], some agreements related to multicast reception in RRC_INACTIVE had been achieved, which are given as follows,
	The multicast MCCH configuration takes the broadcast MCCH configuration structure (i.e., mcch-Config-r17) as baseline.
To notify the multicast MCCH change, change notification mechanism for Rel-17 broadcast MCCH is the baseline.
Working assumption (to be confirmed by RAN1 via pending reply LS): One bit in the MCCH DCI is used to notify the change of the multicast MCCH. We reuse the bit used for MCCH change indication from Rel-17 MBS broadcast. This does not cover session deactivation which is FFS.
It is not supported to provide the PTM configuration of intra-gNB neighbour cells in the dedicated signalling.
For PTM configuration structure on the multicast MCCH, Rel-17 broadcast PTM configuration structure is taken as baseline. 
As a baseline, The PTM configuration in the RRCRelease message with suspendconfig has the same structure as the PTM configuration in multicast MCCH. 
FFS how existing MRBs are handled.
Introduce a new indication per tmgi in the group paging which informs Rel-18 UEs having a valid PTM configuration to receive the multicast in RRC_INACTIVE.
MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI. 
This is assumed to have no/minor impact on RAN1/PHY 



In this contribution, we would like to provide our considerations on the remaining issues about user plane handling, including:
- MAC operation (e.g. DRX, scheduling)
- L2 operation during state transitions and mobility (e.g. MRBs establishment/release etc.)

2. Discussion
2.1 PDCP/RLC operation
In last meetings, it had been discussed by companies’ documents whether L2 status variables (SV), e.g. in RLC or PDCP, can be continuous for better service continuity experience during state transitions and mobility. 
In our understanding, when UE performs state transition between CONNECTED and INACTIVE after multicast service start for intra cell cases, the SV of RLC and PDCP can keep continuous for better service continuity experience since configurations and operations of RLC and PDCP in these two states are usually consistent.
For inter cell cases, since RLC SN is separately allocated between cells, new RLC entity should be established when cell changed. About PDCP SN continuity, it is up to COUNT synchronization scenarios, e.g. common central node or same 1-to-1 mapping between QoS flow and MRB among different nodes. New mechanism or some default criteria may be needed to indicate UE whether PDCP COUNT continuity is supported between cells, e.g. same mapping relationship between QoS flow and MRB.
The detailed analysis for different scenarios is shown in the following table:
	
	Scenario
	PTM RLC entity
	MRB PDCP entity
	Comments

	Intra-cell
	CONN->INACTIVE before service start
	RLC entity established with configurations in MCCH and SV initialization can reuse rules for MBS broadcast.
	PDCP entity established with configurations in MCCH and SN initialization can reuse rules for MBS broadcast，i.e. unsync COUNT value is acceptable for INACTIVE UE.
	No L2 SV can be inherited.

	
	CONN->INACTIVE for on-going multicast service
	RLC SV can be continuous or initialized similar with broadcast service.
	PDCP SV can be continuous or initialized similar with broadcast service.
	Continuity is feasible since configurations and operations in RLC and PDCP are usually consistent.

	
	INACTIVE->CONN for on-going multicast service
	RLC SV can be continuous or initialized.
	PDCP SV can be continuous and better to be configured with an initialized value via dedicated RRC for resync.
	Continuity is feasible since configurations and operations in RLC and PDCP are usually consistent.

	Inter-cell
	CONN->INACTIVE before service start
	New RLC entity established.
	New PDCP entity established.
	No L2 SV can be inherited.

	
	CONN->INACTIVE for on-going multicast service
	RLC SN is separately allocated between cells. New RLC entity established.
	SN continuity is valid in some COUNT synchronization cases between cells.
	COUNT synchronization achieved in some cases between cells, e.g. common central node or 1-to-1 mapping between QoS flow and MRB.   

	
	INACTIVE->CONN for on-going multicast service
	Same reason for establishing new RLC entity.
	PDCP SV should be configured with an initialized value via dedicated RRC
	

	
	Keep in INACTIVE
	Same reason for establishing new RLC entity.
	SN continuity is valid in some COUNT synchronization cases between cells.
	New indicator for COUNT sync between cells may be needed, e.g. same mapping.


According to the above analysis, we find L2 SV continuity may be feasible and easily in intra-cell state transition scenarios, especially for on-going multicast service. In such scenarios, smart gNB implementation can keep the consistent configurations and operations in RLC and PDCP entity between CONNECTED state and INACTIVE state. When a UE is released to INACTIVE state, NW indicates which multicast service, e.g. TMGI, can receive in INACTIVE state explicitly in RRC Release message. Since UE has received an on-going multicast service in CONNECTED state and got MRB configurations including RLC and PDCP, default UE behaviour is to keep these configurations to receive multicast service during state transition period except for some MAC configuration, e.g. HARQ feedback. And corresponding multicast MRBs do not be suspended.
Proposal 1 NW indicates explicitly which on-going multicast service, e.g. in term of TMGI, can be received in INACTIVE in suspendConfig of RRC Release. 
Proposal 2 If P1 is agreeable, UE behaviour is not to suspend corresponding multicast MRBs and to keep current CONNECTED MRB L2 configurations except for some MAC configuration, e.g. HARQ feedback, to continue this multicast service reception. 
After the UE enters INACTIVE state and immediately applies the Multicast MCCH acquisition procedure to acquire its interested multicast configuration, it is up to UE implementation to continue service reception if the RLC and PDCP configuration is totally consistent between dedicated RRC and MCCH (i.e. with a very high probability) or perform L2 reconfiguration procedure if the RLC or PDCP configuration is changed (i.e. the need for change is not clear but just leaves it possible). Anyway, the L2 SVs can be kept continuous and then service continuity is guaranteed.
Proposal 3 UE can perform L2 parameter reconfiguration if parameter(s) in MCCH is different from what UE is using and keep RLC and PDCP SVs for service continuity, after UE enters INACTIVE and immediately applies Multicast MCCH configurations for an on-going service. 
On the other direction of state transition for an on-going multicast service, i.e. from INACTIVE to CONNECTED, UE may acquire or resume multicast configurations for CONNECTED mode. A PDCP COUNT initialized value may be configured to UE for COUNT value re-synchronization. It is up to gNB implementation to control UE whether to release and add RLC and/or PDCP entity with the configured initialized COUNT value.
Proposal 4 When UE enters CONNECTED mode from INACTIVE with an on-going multicast service reception, it is up to gNB implementation to control UE whether to establish new RLC and/or PDCP entity for MRB with the configured initialized COUNT value. 

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 are consistent except for HARQ RTT timer and Retransmission timer. In general, INACTIVE UE can not support HARQ feedback for multicast service. HARQ RTT timer and Retransmission timer seem useless for them. However, if there are still parts of UE staying in RRC CONNECTED and triggering HARQ NACK and retransmission for multicast service, INACTIVE UE can also receive these HARQ retransmission for better PER (Packet Error Rate) experience. This is no harm for INACTIVE UE. The triggering function of HARQ RTT/Retx timer can be changed from HACK NACK sending to reception failure for the multicast HARQ process. And it is up to gNB configuration whether HARQ RTT timer and Retransmission timer is supported for INACTIVE UE, e.g. in multicast MCCH.
Multicast HARQ process can be kept except for HARQ feedback operation and those DRX timers which remain in new configuration for new RRC state can also be kept.
Proposal 5 Multicast related MAC part can be kept, e.g. HARQ process, DRX onDuration timer and Inactivity timer, upon state transition. FFS for HARQ RTT timer and Retx timer.
In next step, R18 INACTIVE UE will support multicast service activation/deactivation. During multicast activation period, multicast DRX timers follows 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 no matter whether the DRX configuration is still in MCCH or not.
Proposal 6 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 no matter whether the DRX configuration is still in MCCH or not.

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 NW indicates explicitly which on-going multicast service, e.g. in term of TMGI, can be received in INACTIVE in suspendConfig of RRC Release. 
Proposal 2 If P1 is agreeable, UE behaviour is not to suspend corresponding multicast MRBs and to keep current CONNECTED MRB L2 configurations except for some MAC configuration, e.g. HARQ feedback, to continue this multicast service reception. 
Proposal 3 UE can perform L2 parameter reconfiguration if parameter(s) in MCCH is different from what UE is using and keep RLC and PDCP SVs for service continuity, after UE enters INACTIVE and immediately applies Multicast MCCH configurations for an on-going service. 
Proposal 4 When UE enters CONNECTED mode from INACTIVE with an on-going multicast service reception, it is up to gNB implementation to control UE whether to establish new RLC and/or PDCP entity for MRB with the configured initialized COUNT value. 
Proposal 5 Multicast related MAC part can be kept, e.g. HARQ process, DRX onDuration timer and Inactivity timer, upon state transition. FFS for HARQ RTT timer and Retx timer.
Proposal 6 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 no matter whether the DRX configuration is still in MCCH or not.
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