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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK18][bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK3]For the R18 MBS enhancement, one objective is to support the multicast reception in RRC_INACTIVE state. In the 120-e meeting, RAN2 achieved the following agreements: [1]
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.
In this contribution, we would like to provide our considerations on the aspects of the notification and RRC state transition for the multicast reception in RRC_INACTIVE state.
Discussion
1.1 RRC state transition
In previous 119bis-e meeting, the following agreements was achieved. [2]
· 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).
In R17, UE can receive data of MBS multicast session only in RRC_CONNECTED state, when it is released to the RRC_INACITVE state, the multicast configuration shall be suspended and thus the multicast reception is interrupted. In R18, to support the multicast reception in RRC_INACTIVE, when UE is released to RRC_INACTIVE state, gNB shall inform UE whether or which multicast session reception to be continued in RRC_INACTIVE state so that UE decide whether to apply the multicast configuration in RRC_INACTIVE state.
Last meeting, it was agreed that network provides the PTM configuration via dedicated signalling if it configures UE to continue the multicast reception in RRC_INACTIVE state. In this case, UE can get aware of whether to continue multicast reception via the presence of the PTM configuration and apply the provided configuration for the multicast reception. Besides this way, network can also indicate UE via the explicitly indication (e.g. TMGI) in the dedicated signalling. Upon reception such indication, UE will not suspend the multicast configuration in RRC_CONNECTED and continue to use it for the multicast reception in RRC_INACTIVE.
Proposal 1: When switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE, NW can inform UE about whether to continue the multicast reception in RRC_INACTIVE state via either the presence of PTM configuration or the explicitly indication (e.g. TMGI).
1.2 Multicast session state change
Multicast session activation
In previous 119bis-e meeting, the following agreement was achieved.
1. Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).
2. [bookmark: OLE_LINK69]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).
3. 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)
a) [bookmark: OLE_LINK72]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. 
b) 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).
c) 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).
In legacy, network uses a group notification mechanism to notify the UEs in RRC IDLE/INACTIVE state when a multicast session has been activated by the CN or the network has multicast session data to deliver. Upon receiving the group paging, all UEs joined the multicast session shall reconnect to the network. 
In R18, for UE who is configured with PTM configuration for multicast reception in RRC_INACTIVE state, when the multicast session is activated, UE can stay in RRC_INACTIVE and receive the multicast session. However, in some cases, from the NW perspective, when the multicast session is activated, for the UE configured with the multicast reception in INACTIVE state, NW may reconsider the UE RRC state for the multicast reception based on the current cell load. So, to provide the flexible network control, option b) can be considered, i.e. when the multicast session is activated, UE is indicated by group paging whether it can receive the multicast session in RRC_INACTIVE or not
Proposal 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.
Multicast session deactivation
In previous 119bis-e meeting, the following agreement was achieved.
· 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).
From UE point of view, it has benefits on power saving to get aware of the multicast session deactivation and then stop the unnecessary G-RNTI monitoring for multicast reception in RRC_INACTIVE state. As for the notification of multicast session deactivation, it can be how to inform UE of the multicast session deactivation, there are some options as follows:
Option1: Explicitly session state indication in group paging
Option2: Explicitly session state indication in MCCH message 
Option3: Implicitly indication by the presence of the PTM configuration in MCCH message
For above options, compared with option 2 and option3 in which UE needs to monitor the MCCH information change notification and then acquire the MCCH message, it is simpler and more straightforward to adopt option1 to explicitly indicate the session state via group paging.
Proposal 3: For UE who can receive the multicast session in RRC_INACTIVE state, group paging can be used to inform of the multicast session deactivation with session state indication.
Multicast session released
In previous 119bis-e meeting, the following agreement was achieved.
· Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. FFS if any enhancement is needed.

When the multicast session is release, in order to avoid the mismatch between the UE and CN, UE who is configured to receive the multicast session in RRC_INACTIVE state needs to be switched to RRC_CONNECTED state to have signaling exchange between UE and CN. In this case, the group paging message can be reused to inform UE of the multicast session release. To avoid the impacts on other UEs causing unnecessary reconnection to network, session state indication is needed so as other UEs can ignore such group paging message based on this.
Proposal 4: For UE who can receive the multicast session in RRC_INACTIVE state, group paging can be used to inform of the multicast session release with session state indication.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Proposal 1: When switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE, NW can inform UE about whether to continue the multicast reception in RRC_INACTIVE state via either the presence of PTM configuration or the explicitly indication (e.g. TMGI).
Proposal 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.
Proposal 3: For UE who can receive the multicast session in RRC_INACTIVE state, group paging can be used to inform of the multicast session deactivation with session state indication.
Proposal 4: For UE who can receive the multicast session in RRC_INACTIVE state, group paging can be used to inform of the multicast session release with session state indication.
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