3GPP TSG-RAN WG2 Meeting #121                 	                                         R2-2301236
Athens, Greece, Feb 27- Mar 3, 2023
Agenda Item:	8.11.2.2
Source:	CMCC
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Title:	Discussion on notification for RRC_INACTIVE multicast reception UEs
Document for:	Discussion
Introduction
Multicast reception by UEs in RRC_INACTIVE is one objective of Rel-18 MBS. How to notify UEs RRC states switch, session activation/deactivation and PTM configuration change is under discussion, followings are the related agreement achieved in the previous meetings:
	RAN2#119bis agreements [1]
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.
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).
Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. FFS if any enhancement is needed.
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).
RAN2#120 agreements [2]
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 further discuss the notification issues for RRC_INACTIVE multicast reception UEs and provide our views.
[bookmark: _Hlk110416859]Discussion
State transition
In the early stage of Rel-18 multicast reception, RAN2 has agreed that it is supported that gNB transmit one multicast session to both UEs in CONNECTED and INACTIVE in the same cell. Therefore, for a Rel-18 multicast reception UE, it may transit the RRC state for multicast reception based on the network the configuration or indication.
For an active MBS session, if UE is receiving multicast in RRC_CONNECTED or UE joins the MBS session, UE may transit to RRC_INACTIVE for multicast reception based on the PTM configuration for RRC_INACTIVE from the gNB. 
For an inactive MBS session, UE may be moved to RRC_IDLE or RRC_INACTIVE after the session join procedure, and wait for the session activation notification. In Rel-17 MBS, group paging is used for this purpose, so, it’s spontaneous to reused group paging for Rel-18 UEs, considering that group paging cannot be turned off due to the Rel-17 UEs. In existing mechanism, UE may initiate RRC connection establishment when it receives the group paging. For Rel-18, UE can receive multicast in RRC_INACTIVE, therefore, it’s better to indicated RRC_INACITVE UEs whether to stay in RRC_INACTIVE or transit to RRC_CONNECTED. 
Though the network may preconfigure whether UE can receive the multicast session in RRC_INACTIVE before RRC Release procedure, and UE may stay in RRC_INACTIVE or resumes RRC connection accordingly, it should be noticed that multicast reception for an MBS session is decided by gNB considering the network congestion status, service priority and UE priority etc, the preconfiguring approach cannot reflect the latest status of the network timely. If the preconfiguring approach is adopted too, UE should follow the indication in group paging and ignore the preconfigured one.
Proposal 1: Group paging is enhanced to contain the indication of states transition or not for session activation notification.
Proposal 2: If UE has preconfigured information of multicast reception state, it follows the indication in group paging but ignore the preconfigured one.
Besides, as we discussed in RAN2, gNB may decide part of UEs to receive multicast in RRC_INACTIVE UEs. To achieve this, extra information is needed in the group paging message.
Proposal 3: RAN2 is kindly asked to discuss whether enhancements for group paging to indicate part of UEs to transit RRC states is needed.
PTM configuration change
[bookmark: _Hlk127265186]In RAN2#119bis meeting, some agreements were made for PTM configuration change when option 1(dedicated signalling) is used for PTM configuration delivery, in which group paging is used for the notification and RRC resume procedure is triggered.
	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).



However, in last RAN2 meeting, we agreed to use the mixed approach for PTM configuration delivery. And when the PTM configuration changes, UE is indicated by the network and acquires the updated PTM configurations in MCCH to avoid RRC states transition. Since MCCH is used for updating the PTM configuration, MCCH change notification mechanism for Rel-17 broadcast can also be used for Rel-18 RRC_INACTIVE PTM configuration change notification.
Proposal 4: MCCH change notification is used for PTM configuration change notification.
For R17 broadcast, change of MCCH information only occurs at specific radio frames. When the network changes (some of) the MCCH information, it notifies the UEs about the change starting from the beginning of the MCCH modification period via PDCCH which schedules the MCCH in every repetition in that modification period [3]. DCI format 4-0 is used for MCCH change notification. The notification is transmitted with a 2-bit bitmap. The MSB in the 2-bit bitmap, when set to '1', indicates the start of new MBS service(s). The LSB in the 2-bit bitmap, when set to '1', indicates modification of MCCH information other than the change caused by start of new MBS service(s), e.g. modification of a configuration of an on-going MBS session(s), MBS session(s) stop or neighbouring cell information modification.
Since there’s no extra bits in DCI format 4-0, if R17 broadcast notification mechanism is reused here, there is no separate bit for multicast, to avoid the impact to legacy R17 broadcast UEs should be further discussed, for example, extra power saving due to the change notification, a new RNTI like MCCH-RNTI for broadcast should be introduced for Rel-18 MCCH transmission and MCCH change notification.
Proposal 5: A NEW RNTI like MCCH-RNTI for broadcast should be introduced for Rel-18 MCCH transmission and MCCH change notification.
Conclusions
In this contribution, we discussed the notification issues for RRC_INACTIVE multicast reception UEs. Following are our proposals.
Proposal 1: Group paging is enhanced to contain the indication of states transition or not for session activation notification.
Proposal 2: If UE has preconfigured information of multicast reception state, it follows the indication in group paging but ignore the preconfigured one.
Proposal 3: RAN2 is kindly asked to discuss whether enhancements for group paging to indicate part of UEs to transit RRC states is needed.
Proposal 4: MCCH change notification is used for PTM configuration change notification.
Proposal 5: A NEW RNTI like MCCH-RNTI for broadcast should be introduced for Rel-18 MCCH transmission and MCCH change notification.
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