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1. Introduction
[bookmark: OLE_LINK1]
This contribution further discusses the open issues on notifications for multicast reception in RRC_INACTIVE.
The contribution is organized as the following. In section 2, we discussed issues on session deactivation notification for UEs using power saving functions, state transition, and how to support MBS. The proposals are summarized in section 3.
2. Discussions
2.1 Notification of Session Deactivation
For session deactivation, the following has been agreed in RAN2#119bis-e meeting [1],
	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 R17 MBS, UE may be moved to RRC_INACTIVE state when there is temporarily no data or when an MBS multicast session is deactivated, then UE will stop G-RNTI monitoring and only monitor group paging in RRC_INACTIVE state. So the event “temporarily no data” and “session deactivation” are treated the same way by UE and by gNB. The same principle can also apply to R18 MBS. i.e., if a R18 UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE is notified in the same way when the multicast session is deactivated or when there is temporarily no data. Furthermore, since “temporarily no data” is decided by gNB but “session deactivation” is triggered by CN, it is possible that session deactivation may happen after UE was notified by group paging due to no data. In this case, there is no need to for gNB to notify the session deactivation to UE again as UE has already stopped G-RNTI monitoring when received the notification due to temporarily no data. 
Observation 1: R18 UE in RRC_INACTIVE needs to be notified about the temporarily no data or session deactivation in the same way.
For the mechanism to notify session deactivation to R18 UEs in RRC_INACTIVE state, several options on the table are as following, according to the post email [3],

· Option 1. PTM config availability in MCCH.
· Option 2. Group paging. Please also indicate what enhancement is needed.
· Option 3. Enhanced MCCH. Please also indicate what enhancement is needed.
· Option 4. MAC CE. (MAC CE multiplexed with data? Please elaborate.)
· Option 5. DCI. (DCI associated to the PDCCH addressed to MCCH-RNTI? Please elaborate.)
During the post email discussion [3], MCCH based solution (e.g., option 3) was preferred by some companies. But in our understanding the drawback of MCCH based solution is significant. If MCCH based solution is used, it will cause extra MCCH changes and increase the power consumption of many UEs (i.e., all the UEs receiving multicast in INACTIVE). Furthermore, if MCCH based solution is used, there will be two separate solution for the notification session state change, i.e., group paging based solution is used for session activation notification and MCCH based solution is used for session deactivation notification. In our understanding it is unreasonable to have two solutions for only one purpose (i.e., session state change notification).
Since group paging is already used for session activation notification (i.e., according to the agreements), it is natural to used it also for session deactivation notification.
A concern was raised on the impact to Rel-17 UEs if group paging is used for session deactivation. However, there are several options for the detailed signaling design of the group paging. The R17 UE does not necessarily to be impacted when it receives the group paging for session deactivation notification.
Option 1：Extension to the R17 IE pagingGroupList-r17 for session deactivation indication
With option 1,new filed can be added based on the R17 IE pagingGroupList-r17,but since R17 UE can not understand the new fileld,so if R17 UE in INACTIVEor IDLE receives the group paging and if the paging is for session deactivation notification, it may misunderstand it and enter CONNECETED unexpectly.to avoid the impact to R17 UE,one solution is by network implementation to send group paging for session deactivation notification before moving R17 UE from CONNECTED to INACTIVE or IDLE.However,it is not a good way to put such reseriction on network implementation.
Option 2:Introdcue a seperate R18 IE(e.g. PagingGroupList-r18) for session deactivation indication 
With option 2,a complet new IE(e.g. PagingGroupList-r18) is added and only R18 UE can handle it. so R17 UE will not be impacted when it receives the group paging for session deactivation notification.
Therefore,to notify session deactivation or no data via group paging,it is necessary to introdce a new R18 IE(e.g. PagingGroupList-r18) in PAGING message.
Proposal 1:In case of temporary no data or session deactivation, UE in RRC_INACTIVE can be indicated to stop G-RNTI monitoring via group paging.
Proposal 2:To indicate UE to stop G-RNTI monitoring, a new R18 IE(e.g. PagingGroupList-r18) in PAGING message is introduced.

2.2 State Transition
Transition from RRC_CONNECTED to RRC_INACTIVE
When a Rel-17 UEs that has been receiving the multicast session is released to INACTIVE, it assumes that either the session has been deactivated or there is currently no data to receive, and if the situation changes it will receive group paging.
But for R18 MBS, there are more cases when a UE transits from CONNECTED to INACTIVE, e.g.,
1. UE has been receiving the multicast session in CONNECTED previously, but network may want to move it to INACTIVE and continue with the multicast reception.
2. UE entered CONNECTED for session join, and then after UE has finished session join procedure, gNB indicates UE to start multicast reception in INACTIVE.
3. The session can only be received in connected mode but the session is deactivated or there is temporary no data. gNB moves UE to INACTIVE to monitor group paging
So we need to discuss how network indicates the different case to UE to make UE perform the corresponding procedure. The options on the table are as following,
Option 1: Explicit indication
In option 1, based on the indication in RRC release message, UE determines whether to receive multicast in RRC_INACTIVE.
Option 2: Implicit indication via the presence of the PTM configuration
For the PTM configuration via dedicated RRC signaling, the agreements in RAN2#121 [2] are as following,
	If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.


It is worth to note that “can” is used  in the agreement so the PTM configuration in RRC release is optionally present if network wants to configure UE to receive multicast in INACTIVE. Therefore, the presence of PTM configuration in RRC Release cannot be used to indicate UE to receive multicast in INACTIVE state. Otherwise, we need to additionally restrict the gNB to always include PTM configuration in RRC release message, if it wants to indicate the above mentioned state change to the UE. In our view such restriction is not needed as UE can also acquire PTM configuration from MCCH and then continue the multicast reception in INACTIVE state. So it should be up to network implementation on whether to provide PTM configuration in RRC release.
Observation 2: When network configures UE to receive multicast in INACTIVE state, PTM configuration are optionally included in the RRC Release message.
The on the granularity of the indication, it is necessary to indicate  it per multicast session as UE may have joined multiple sessions and not all the session  necessarily supports inactive reception.  
Therefore, it is proposed,
Proposal 3: When moving a UE from RRC_CONNECTED to RRC_INACTIVE, UE is indicated per multicast session in the RRC Release message that whether to,
- Receive the multicast reception in RRC_INACTIVE, or
- Only monitor group paging in RRC_INACTIVE.

Transition from RRC_INACTIVE to RRC_CONNECTED
Previously the following has been agreed, according to [1],
	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.


And then it was also agreed that group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED,
	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.


Regarding the FFS on whether there is any issue if Rel-17 group paging is reused for moving UE to CONNECTED to continue the multicast reception, we see no issue to use R17 group paging to move all multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED. In R17 MBS, a UE in INACTIVE state will resume the RRC connection when receive the R17 group paging. The expected behavior of R18 UE when it is paged for transiting to CONNECTED to continue the multicast reception is same as R17 UE, so the R17 group paging can be reused for this case in R18 MBS.
One may argue that the Rel-17 group paging may not be efficient or flexible when gNB only wants to address a subset of all the UEs. In many cases the changes in the system load is gradual, and gNB may want to switch only a portion of all the UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED. There are different possible solutions to this issue. 
Option 1：gNB sends the R17 group paging on some of all the available POs.
If gNB only sends the R17 group paging on some of all the available POs, the only the UEs on the corresponding POs can receive the paging message and then transit to CONNECTED state.
Observation 3: To move some of the multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED, gNB can choose to send R17 group paging message on subset of the available POs.
Option 2: UEs are divided into groups, the group paging message can address the specific group(s).
With option 2, if gNB wants to move UE belongs to one or multiple groups to CONNECTED, it can include UE group index(s) in group paging message. Option 2 has more spec impact. i.e., UE needs to be configured with the group configuration in advance. And group paging message needs enhancement to include the group index.
Option 3: Specify a rule at UE side for UEs selection
With option 3, no additional UE information is needed in group paging message, but UE decides whether to move to CONNECTED if the rule is met. Option 3 is complicated and gNB cannot control how many UEs to be moved to CONNECTED in an accurate way.
As above, option 1 can be only up to NW implementation and has no any spec impact, so it is preferred.
Therefore, it is proposed,
Proposal 4: To move multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED, R17 group paging can be reused. It is up to network implementation to send it on subset or all of the available POs.
Furthermore, it is straightforward that legacy individual paging can also be used if gNB want to move one or some certain UEs to CONNECTED state to continue the multicast reception.
Proposal 5: Legacy individual paging can be used to move certain multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED.

2.3 Support MBS for UEs using power saving functions 
In last meeting, An SA2 LS(R2-2301934/S2-2303407) was sent to RAN2, it is mentioned that “The list of approved CRs are listed in the attachments which may have RAN impacts. And among the CRs, the CR0164 (i.e., S2-2303871) is related to key issue#5 in SA2.
 Furthermore, the conclusions for key issue#5 in SA2 TR 23.700-47 as following,
	The following principles are applied for normative work to allow UEs to receive multicast/broadcast MBS data when they are using power saving mechanisms (e.g. eDRX, MICO with active time etc):
-	Solution #14 is used as the basis for normative work with the following further clarifications:
-	The UE is configured by the AF via the service announcement about a session start time and a possible sequence of scheduled activation times when the AF may activate the MBS session and transmit MBS data.
-	At the session start time and the possible scheduled activation times, the UEs apply the procedures of Solution #14 to receive MBS data. This means that for an MBS multicast session, if the UE has already joined the MBS session as defined in clause 7.2.1.3 of TS 23.247 [4], at the possible scheduled activation times, IDLE UEs need to listen for paging requests and if paged by the network with group paging follow the existing procedures in clause 7.2.5.2 of TS 23.247 [4]. In this case, how long the UE need to listen to paging is left up to UE implementation.
-	If the UE has not previously joined the MBS multicast session, at the possible scheduled activation time it performs MBS join procedure as currently defined in clause 7.2.1.3 of TS 23.247 [4]. Whether the UE performs MBS join procedure in advance and stays "joined" or every time at activation time is left up to UE implementation.


According to above,the behaviors at AS layer of UE using power saving functions(e.g. eDRX,MICO) seem to be different from normal UEs.So it may be worth to discuss whether there is any RAN2 impacts to support MBS for UEs using power saving functions.
Compared to normal UEs, the UE using power saving functions needs to wake up at the scheduled activation time and behaves as following,
1.If UE in IDLE or INACTIVE is interested in MBS broadcast,it needs to start G-RNGI monitoring 
2.If UE in IDLE has joined the multicast session, it needs to monitor the group paging and then may enter connected mode when receiving the group paging.
3.If UE in IDLE or INACTIVE is interested in multicast and UE has not joined the session ,it needs to enter connected mode to join the multicast session.
4.If UE UE in INACTIVE has joined the session, UE needs to monitor the group paging and then may start G-RNTI monitoring in INACTIVE state if the multicast session is allowed to be received in INACTIVE. 
As above,Basically what UE needs do is to wake up at the scheduled activation time and then following legacy MBS procedure to receive MBS. So It seems sufficient to up to UE implementation and no need to specify any UE behaviors in the RAN2 spec. 
Proposal 6:RAN2 to confirm that there is no spec impact to support MBS for UEs using power saving functions(i.e., SA2 key issue#5).

3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the discussions in section 2, the observations and proposals for open issues on notification for Multicast Reception in RRC_INACTIVE are summarized as following,
Observation 1: R18 UE in RRC_INACTIVE needs to be notified about the temporarily no data or session deactivation in the same way.
Observation 2: When network configures UE to receive multicast in INACTIVE state, PTM configuration are optionally included in the RRC Release message.
Observation 3: To move some of the multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED, gNB can choose to send R17 group paging message on subset of the available POs.

Notification of Session Deactivation
Proposal 1:In case of temporary no data or session deactivation, UE in RRC_INACTIVE can be indicated to stop G-RNTI monitoring via group paging.
Proposal 2:To indicate UE to stop G-RNTI monitoring, a new R18 IE(e.g. PagingGroupList-r18) in PAGING message is introduced.
Transition from RRC_CONNECTED to RRC_INACTIVE
Proposal 3: When moving a UE from RRC_CONNECTED to RRC_INACTIVE, UE is indicated per multicast session in the RRC Release message that whether to,
- Receive the multicast reception in RRC_INACTIVE, or
- Only monitor group paging in RRC_INACTIVE.
Transition from RRC_INACTIVE to RRC_CONNECTED
Proposal 4: To move multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED, R17 group paging can be reused. It is up to network implementation to send it on subset or all of the available POs.
Proposal 5: Legacy individual paging can be used to move certain multicast receiving UE(s) from RRC_INACTIVE to RRC_CONNECTED.
Support MBS for UEs using power saving functions
Proposal 6:RAN2 to confirm that there is no spec impact to support MBS for UEs using power saving functions(i.e., SA2 key issue#5).
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