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1. Introduction
In the past RAN2 meetings, the agreements related to RRC state of multicast are listed below:
RAN2 #112e:
· No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS.
RAN2 #113ebis:

· Whether UEs that receive Multicast can be released to RRC Inactive / Idle and continue receiving Multicast is Postponed. Should limit to RRC inactive in future discussions.
In this contribution, we will discuss some RRC issues about RRC states and RRC procedures of UEs joined multicast session.
2. Discussion
In this section, we will discuss the RRC states switch and RRC procedures for UEs joined in multicast session.
2.1 UE RRC-state issues
For the UE joined in a multicast session and stayed in RRC-CONNECTED state, the MBS Session may be deactivated when the MB-UPF detects no multicast data for a configurable period or upon AF request. When multicast session is deactivated, if UE still stays in RRC-CONNECTED, then it will affect the system performance. 

From the UE side, even configured with DRX, UE still needs to wake up and listen PDCCH during on-duration period, which is power wasting especially when the pending period is much longer than the DRX cycle. Besides, from the network side, keeping the UE in RRC-CONNECTED state may increase the network load and impact the network capacity. As we discussed in RAN2 #114e meeting [1], the Multicast activation notification will use the paging in all (legacy) PO with PRNTI and the MBS session ID is contained in the notification message. That is, the UE in idle/inactive state can be informed when the multicast session is activated. Hence, when multicast session is deactivated, UEs that joined the multicast session can be switched to inactive state or idle state. 
We think it’s up to NW implementation to decide whether to release RRC-CONNECTED UE to RRC-INACTIVE or RRC-IDLE. E.g. if the MBS service requires low latency, the NW can release UE to INACTIVE, because the resumption of the RRC connection is quick, otherwise, release UE to IDLE.
Proposal 1: When multicast session is deactivated, UEs that joined the multicast session can be switched to inactive state or idle state by gNB.
In legacy unicast scenario, when UE fails to receive data for a configurable period, it can switch to IDLE state. The configurable period is defined as DataInactivityTimer, which is used to avoid the state mismatch between UE and network. In RAN2#112e meeting, we achieved agreement that “When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS”. The gNB can switch the UE to idle or inactive state. However, the state mismatch may still occur in the multicast case as well as in the unicast case. Therefore, for UEs in connected state, the DataInactivityTimer can be reused for the state switch of UE with the MBS service transmitted in delivery mode1, i.e. the DataInactivityTimer is also applicable for the MTCH. 
Proposal 2: Data Inactivity monitoring is applicable for MTCH in delivery mode1.
2.2 Unified Access Control for Multicast session
In this section, we will discuss the access control issue for the MBS session. 

In NR, the Unified Access Control is applied for unicast service. In the unified access control, the NAS layer will provide a given Access Category and one or more Access Identities to AS. The AS in UE will perform the access control procedure according to received access control parameters from SIB and NAS access parameters. 
For MBS multicast service in delivery mode 2, delivery mode 2 is decoupled with RRC state of receiving UE, no extra radio resource expense will be needed when a new UE joins the group for the MBS session. So the UAC for multicast service in delivery mode 2 is not needed.
For MBS multicast service in delivery mode1, the UE needs to enter RRC connected state for the MBS service reception. The gNB may distribute the service data via PTM or PTP mode, for the PTP case, the Unified Access Control is needed as for unicast. For the multicast in PTM mode, the UL link feedback is needed which will also cost the radio resource in gNB, then the access control for UE with multicast session is also needed. Furthermore, if the PTM and PTP configuration is always configured for the UE to receive the multicast session in delivery mode1 to support the dynamic PTM and PTP switch, then the access control for UE with multicast session is needed.
Therefore, the Unified Access Control is needed for the MBS service delivered in delivery mode 1.
Proposal 3: The access control for the multicast session delivered in delivery mode 1 is needed.
3. Conclusion

In this contribution, we discussed some issues on RRC state and UAC for the UEs joined multicast session. In particular, we have the following proposals:
Proposal 1: When multicast session is deactivated, UEs that joined the multicast session can be switched to inactive state or idle state by gNB.
Proposal 2: Data Inactivity monitoring is applicable for MTCH in delivery mode1.
Proposal 3: The access control for the multicast session delivered in delivery mode 1 is needed.
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