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Introduction
Regarding RRC state transition for multicast reception in RRC_INACTIVE, followings are agreed:

	· Dedicated RRC signalling (i.e. RRC release message with suspendConfig) is used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE and continue multicast reception (details FFS).

· For both option 1 and option 2, as a baseline, group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.

· Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).

· As a baseline, group paging can be used to inform Rel-18 UE(s) about the session activation (Details FFS, e.g., UE behavior when receiving such group notification).

· If a UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE may be notified when the multicast session is deactivated. FFS how (e.g., informed via group paging, MCCH, or other ways).

· FFS how UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated, taking into account the following solutions (can further update the descriptions if needed, and several solutions may be needed, some solutions may apply only for certain configuration options)
1. When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration used in RRC_INACTIVE for the session is available to the UE and the UE has joined the session already (e.g., configuration provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.  

2. When the multicast session is activated, UE is indicated by group paging whether it can receive the multicast session in RRC_INACTIVE or not (detailed signaling FFS).

3. UE is configured "whether it can receive the multicast session in RRC_INACTIVE" by dedicated signaling before UE is released. When the multicast session is activated, UE stays in RRC_INACTIVE or resumes RRC connection accordingly (detailed signaling FFS).

· If option 1 is supported for PTM configuration

As a baseline, group paging may be used to inform the UE when network changes the PTM configurations, and UE upon reception triggers RRC connection resume procedure to obtain the updated configurations (details of group paging can be FFS).


In this contribution, we discuss the State transition for multicast reception in RRC_INACTIVE based on the discussion and decisions so far.

Discussion
State transition between RRC_CONNECTED and RRC_INACTIVE
When a multicast session is de-activated, the network can suspend the RRC connection for an UE receiving the multicast session without informing explicitly the UE of the multicast de-activation. Since the multicast reception in RRC_INACTIVE is not supported in Rel-17, the multicast de-activation doesn’t need to be notified explicitly to UE. 
However, in Rel-18, UE can be allowed to receive the multicast in RRC_INACTIVE, so when the RRC connection is suspended while receiving the multicast session, the UE should know whether the multicast session is de-activated or not so that the UE can determine whether to keep or stop monitoring the multicast session after entering RRC_INACTIVE. 

Proposal 1
Network indicates whether the multicast is suspended or not in RRC Release message, so that the UE can determine whether to keep or stop receiving the multicast session after transition to RRC_INACTIVE.
The UE feedback based HARQ re-transmission is required to meet the high QoS requirements of multicast session and that is why RAN only specified multicast for UEs in RRC_CONNECTED in Rel-17. Even though the HARQ feedback is not available in RRC_INACTIVE, the QoS requirements of the multicast session must be guaranteed in RRC_INACTIVE.
The network could blindly re-transmit the multicast session without UE feedback for UEs in RRC_INACTIVE, but it cannot ensure the multicast QoE requirements for all UEs and it goes against the main goal in Rel-18, i.e. improvement of resource efficiency of MBS transmission. Though the network selects UE to transit to RRC_INACTIVE based on the measurement results reported by UEs, the receiving quality of multicast could get worse during RRC_INACTIVE according to the UE’s movement. If the receiving quality of the multicast is bad, the UE should be able to transit to RRC_CONNECTED to receive the multicast transmission based on HARQ feedback. Therefore, it is proposed to specify a solution to enable UE to resume the RRC connection when the receiving quality of the multicast session in RRC_INACTIVE is not satisfactory.
Proposal 2
UE resumes the RRC connection when the receiving quality of the multicast session in RRC_INACTIVE is not good enough.

Multicast session activation & de-activation
If the multicast session is suspended while UE is receiving the multicast session in RRC_INACTIVE, the UE should stop monitoring the multicast session to avoid unnecessary power consumption. Therefore, for UEs receiving the multicast session in RRC_INACTIVE, when the multicast session is suspended, the NW should inform UEs of the de-activation of the multicast session. 

In LTE SC-PTM, MAC CE, SC-PTM Stop Indication MAC, is used to indicate that the SC-MTCH transmission for a specific G-RNTI is stopped. For NR MBS, MCCH message, group paging and MAC CE have been considered as candidate to signal the multicast de-activation. If the multicast de-activation is notified via group paging or MCCH message, the notification would be somewhat delayed, because UE can receive the group paging only within its paging occasion and the change of MCCH information only occurs at specific radio frames. Unlike the paging or MCCH message, MAC CE can be transmitted as soon as the multicast is de-activated, and UE can acquire it immediately. Therefore we propose to reuse LTE solution to inform UE of the multicast de-activation.
Proposal 3
MAC CE is used to indicate the multicast de-activation for UEs in RRC_INACTIVE.
RAN2 agreed the group paging can be used following two cases:

· Case1: to inform Rel-18 UE(s) about the session activation, and FFS how UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated.

· Case2: to inform the UE when network changes the PTM configurations, and UE upon reception triggers RRC connection resume procedure to obtain the updated configurations.
Additionally, we think the group paging also can be used in following case:

· Case3: to indicate the alleviation of the RAN congestion

When the RAN congestion is somewhat alleviated, the gNB may want to all UEs, including UEs supporting the multicast reception in RRC_INACTIVE, receiving the multicast session in RRC_INACTIVE to transit to RRC_CONNECTED to provide the UE feedback based multicast re-transmission that is available in RRC_CONNECTED only.

The difference between the case 1 and case 2/3 is that UE determines whether to resume the RRC connection upon receiving the group paging in case1, while UE should trigger the RRC resume upon reception of the group paging in case2/3. Therefore, a new indication should be introduced in the group paging to indicate it is for case1 or case2/3. If the group paging is for case1, UE will determine whether it can receive the multicast session indicated in the group paging. If the group paging is for case2/3, the UE will initiate RRC resume immediately even though the UE is allowed to receive the multicast in RRC_INACTIVE. Therefore, the following is proposed:
Proposal 4
Introduce a new indication in the group paging to indicate whether UE should resume RRC connection upon receiving the group paging (e.g. PTM configuration update) or UE needs to determine if it can keep RRC_INACITIVE state based on other conditions (e.g. multicast session activation).

In case1 above, if UE determines whether it can receive the multicast session in RRC_INACITIVE only based on the information in the group paging, all UEs which received the same group paging will make the same decision, e.g. all UEs resume the RRC connection or all UEs keep RRC_INACTIVE state. However, RAN2 agreed followings:
	· It is supported that gNB transmit one multicast session to both UEs in CONNECTED and INACTIVE in the same cell. FFS how the gNB configures this. 

· It is assumed the network can choose which UEs receive in RRC INACTIVE and which in RRC Connected and can move UEs between the states for Multicast service reception.


According to the previous RAN 2 agreements, the intended scenario is that UE receives the multicast session in RRC_INACTIVE if it is allowed by network. If not, the UE should resume the RRC connection to receive the multicast session in RRC_CONNECTED. Therefore, to make UEs make different decision upon receiving the group paging, UE should consider the dedicated configuration as well as the group paging information. 
Proposal 5
When the group paging for multicast session activation is received, if UE is allowed to receive the multicast session indicated in the group paging in RRC_INACTIVE, the UE keep RRC_INACTIVE state, but if not, UE resumes RRC connection.
Conclusion
In this contribution, the followings are proposed:

Proposal 1
Network indicates whether the multicast is suspended or not in RRC Release message, so that the UE can determine whether to keep or stop receiving the multicast session after transition to RRC_INACTIVE.

Proposal 2
UE resumes the RRC connection when the receiving quality of the multicast session in RRC_INACTIVE is not good enough.

Proposal 3
MAC CE is used to indicate the multicast de-activation for UEs in RRC_INACTIVE.

Proposal 4
Introduce a new indication in the group paging to indicate whether UE should resume RRC connection upon receiving the group paging (e.g. PTM configuration update) or UE needs to determine if it can keep RRC_INACITIVE state based on other conditions (e.g. multicast session activation).

Proposal 5
When the group paging for multicast session activation is received, if UE is allowed to receive the multicast session indicated in the group paging in RRC_INACTIVE, the UE keep RRC_INACTIVE state, but if not, UE resumes RRC connection.
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