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1 Introduction
In the previous RAN2 meetings [1][2], some agreements related to multicast reception in RRC_INACTIVE and had been achieved, which are given as follows,
	We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.
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).


In this contribution, we would like to will provide our initial considerations on the mixed approach with regards to Multicast session (de)activation and RRC state transition for an RRC_INACTIVE UE.
2. Discussion
2.1 Multicast session (de)activation 
In R17 NR MBS, for a multicast service, group paging is used for service activation notification (with which an RRC_IDLE/INACTIVE UE can be transited back to RRC_CONNECTED state). Besides, no explicit deactivation notification is needed since gNB can release the corresponding multicast configuration or transit the UE to RRC_IDLE/INACTIVE state when a multicast service is deactivated. But in R18, the story becomes different. On one hand, service activation notification is still necessary so that the UE (e.g. who has joined a multicast service but without the corresponding PTM configuration) can start to acquire MCCH and apply the PTM configuration for multicast reception in RRC_INACTIVE state, as described in our companion contribution R2-2300242. On the other hand, for the sake of UE power saving, deactivation notification will be useful for temporarily stopping multicast reception.
For multicast service activation notification, group paging is a legacy mechanism and the only method for R17 UE. As per the achieved agreement, group paging is also the baseline activation notification method for R18 UE. In our understanding, when there is co-existence between R17 UEs and R18 UEs in a cell, group paging still needs to be sent as the multicast service activation notification. As a result, the R17 UE performs legacy behaviors, i.e. trigger RRC state transition to RRC CONNECTED state. And R18 UE instead will not trigger RRC state transition, but start to acquire and/or apply the PTM configuration (e.g. the UE resumes to monitor corresponding MTCH scheduling in RRC_INACTIVE state if it has a corresponding PTM configuration of a multicast service, as shown in Figure 1). In case there only exists R18 UEs, we think the same design can be reused for a unified solution (i.e. R17 group paging is still used as session activation notification). 


Figure 1: Group paging for service activation notification
Proposal 1: Upon the reception of Rel-17 Group paging for multicast service activation, the UE resumes the corresponding service reception if the UE has the PTM configuration of that service. 
Next, we come to the multicast service deactivation notification, generally, there are two options:
· Option 1: deactivation indicator included in Multicast MCCH per service level.
· Option 2: MAC CE stop indication similar to legacy LTE.
NOTE that an enhanced group paging method can also be proposed to act as a multicast service deactivation notification from a feasibility point of view. However, paging message, frankly, is not a suitable way to carry deactivation notification since there may be impacts on non-MBS or non-MBS-interest UEs to increase their probability and power consumption of checking with irrelevant paging messages. Thus, we don’t consider enhanced group paging for multicast service deactivation notification in the following part. 
For option 1, RAN2 has agreed to use MCCH for multicast service configuration update. Deactivation can be considered as a state update of multicast service. Hence, option 1 is feasible and reasonable for deactivation notification. When UE receives MCCH change notification, UE will apply the Multicast MCCH information acquisition procedure and know the deactivation state of the multicast service. Then UE stops monitoring corresponding G-RNTI and MTCH till the next activation notification. However, option 1 also has impact on other multicast UEs which has no interest in this service to check with irrelevant MCCH update information. What’s worse, the MCCH content can only be changed in the next modification period. In other words, the UE cannot timely receive the deactivation indicator, leading to unnecessary power consumption.
Option 2 is introduced for lower capability UE like NB-IoT in LTE later release. And MAC CE is transmitted via the G-RNTI of service. Only the UE who is interested in & joined this service can receive this MAC CE stop indication. The most advantages of option 2 are no impact on other UEs and more power-saving gain.
Proposal 2: An MAC CE is introduced for service deactivation. 
Proposal 3: Upon the reception of the deactivation MAC CE, the UE suspends the corresponding PTM configuration (e.g. stop GC-PDCCH monitoring). 
2.2 State transition
For an R18 UE, gNB can decide to release it to RRC_INACTIVE state for multicast reception, e.g. when high system overload or congestion, and should be able to call it back to RRC_CONNECTED state, e.g. once system load is relieved. Legacy UE individual paging message can undoubtedly be used to wake up UE to enter RRC_CONNECTED state. However, when there are lots of RRC_INACTIVE UEs, UE individual paging method may be low-efficient. According to the above activation mechanism in section 2.1, group paging can not be useful to wake up a group of R18 UEs to enter RRC_CONNECTED state since the functionality of Rel-17 group paging is different for R18 UEs.
Thus, a new method is needed for RRC state transition notification for R18 RRC_INACTIVE UE. We think a new transition indicator per service level can be introduced into the Multicast MCCH. With this, when gNB wants to call back all of (potential part of) R18 RRC_INACTIVE UEs to enter RRC_CONNECTED state to continue multicast service(s) reception, it can include a transition indicator in Multicast MCCH for that service. Specifically, firstly, the NW triggers the Multicast MCCH change notification/session starting. And then all related multicast UEs will apply the Multicast MCCH information acquisition procedure and read that transition indicator. Those UEs who are interested and joined that service will immediately transfer from RRC_INACTIVE to RRC_CONNECTED state.


Figure 2: Multicast MCCH for state transition
Proposal 4: The Multicast MCCH includes a new indicator for state transition per service level.  
Proposal 5: If there is a transition indicator included in the MCCH message for UE’s interested & joined service, the UE immediately transfers from RRC_INACTIVE to RRC_CONNECTED state.
3. Conclusion
In this contribution, we have provided our initial considerations on the mixed approach with regards to Multicast session (de)activation and RRC state transition for an RRC_INACTIVE UE. All the proposals are summarized as follows,

Multicast session (de)activation:
Proposal 1: Upon the reception of Rel-17 Group paging for multicast service activation, the UE resumes the corresponding service reception if the UE has the PTM configuration of that service.
Proposal 2: An MAC CE is introduced for service deactivation. 
Proposal 3: Upon the reception of the deactivation MAC CE, the UE suspends the corresponding PTM configuration (e.g. stop GC-PDCCH monitoring). 

State transition:
Proposal 4: The Multicast MCCH includes a new indicator for state transition per service level.  
[bookmark: _GoBack]Proposal 5: If there is a transition indicator included in the MCCH message for UE’s interested & joined service, the UE immediately transfers from RRC_INACTIVE to RRC_CONNECTED state.
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