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Introduction
[bookmark: _Hlk127176152]PTM configuration and mobility issues for multicast UEs’ reception in RRC_INACTIVE were discussed in the previous meetings, followings are the related agreement:
	Agreements for PTM configuration：
RAN2#120 agreements [1]
We will have a mixed approach and we start with the following:
1. [bookmark: _Hlk127176396]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.

Agreements for mobility issues：
RAN2#119-e agreements [2]
[bookmark: _Hlk118107436]Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.
[bookmark: _Hlk118106833]Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration. 
RAN2#119 bis-e agreements [3]
FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).



In this contribution, we further discuss unsolved issues and provide our views.
[bookmark: _Hlk110416859]Discussion
PTM configuration
For R17 multicast reception, the UE need to perform the Session Join procedure to be authorized by the 5GC and get the necessary information of the multicast session. What’s more, the first UE’s joint request may trigger the multicast session establishment towards the NG-RAN and the UE [4].
In RAN2#120 meeting, the basic approach for PTM configuration delivery for the UE receiving multicast data in RRC_INACTIVE was achieved as a mixed approach:
	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).
[bookmark: OLE_LINK1]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.



Based on the R17 mechanism and RAN2 agreemtents, the basic procedure for R18 RRC_INATIVE UEs (without mobility) is depicted as Figure 1:

 
Figure 1 PTM configuration delivery for RRC_INACTIVE UEs
1. UEs may perform the join at different time and the first UE join the multicast session triggers the Session establishment as R17 procedure.
2. The UE get the PTM configuration via dedicated signalling when/before it is released to RRC_INACTIVE.
3. Multicast session can be active state to deliver the multicast data to UEs or in inactive state without multicast data delivery.
4. MCCH is delivered for UEs multicast reception and when PTM configuration is changed, UE get the new configuration via MCCH.
Though it was agreed that 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, in our view MCCH should be delivered when the session is first activated after session establishment, while for an RRC_INACTIVE UE, it only acquires MCCH when the PTM configure change is indicated. 
Observation 1: MCCH delivery may be only related to the first UE’s join procedure that triggers the multicast session establishment, while has no relationship with other UE events.
Besides, MCCH delivery can be stop if the session is deleted. As to the period between session inactive state and the next active state, MCCH can be delivered as its periodicity as R17 broadcast, which may help to the service continuity of UEs.
[bookmark: _Hlk127265102]Proposal 1: MCCH for RRC_INACTIVE UE multicast reception can be delivered from the first time that session is activated until the session is deleted periodically irrespective the inactive period before session deletion.
In R17, MCCH is used for broadcast, and the MCCH configuration is provided in system information. And for Broadcast UEs, Session join procedure is not used in 5GC, the authorization and user management is in AF layer, which is different from multicast.
One motivation to use MCCH in the mixed approach for R18 multicast reception is to avoid RRC resume/establishment for UEs in RRC_INACTIVE when PTM configuration is changed or mobility happens. Though the MCCH configuration for RRC_INACTIVE multicast reception can be provided in dedicated signalling like RRCRelease message, R17 SIB providing approach should be kept to avoid UE triggering RRCResume procedure and back to RRC_CONNECTED for MCCH configuration acquisition. However, it doesn’t mean RRC dedicated signalling cannot be used.
Proposal 2: System information used for providing MCCH configuration for R18 multicast reception should be supported, and RRC dedicated signalling can also be used as legacy.
Based on the agreements, UE will not acquire the MCCH without mobility or indication of PTM configuration change. 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 [5]. 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 discuss, 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 3: A NEW RNTI like MCCH-RNTI for broadcast should be introduced for Rel-18 MCCH transmission and MCCH change notification.
Besides, exist MCCH contains PTM configurations of multiple MBS broadcast sessions, which can be acquired by UE once a time. Though the security can be assured in AF layer, some enhancements can de done for multicast, for example per multicast session MCCH.
Proposal 4: Per multicast session MCCH can be considered for better security assurance in mixed approach.
In last meeting, it was agreed that at least serving cells’ PTM configuration can be provided via RRC dedicated signalling, in our point of view, neighbour cells’ configuration can also be provided for UEs. In this way, UE can use the configuration directly without acquiring SIB+MCCH when moves to a neighbour cell if the PTM configuration of this neighbour cell is not changed.
Proposal 5: PTM configurations of neighbour cells can be provided via RRC dedicated signalling.
Mobility issues
As described in the mixed approach, UE may acquire MCCH to get the configuration of the new cell when mobility happens. However, in the previous discussion, area-specific PTM configuration was supported by many companies. Area-specific PTM configuration may help to service continuity and UE power saving. In existing mechanism, within RNA area, the configuration for RRC_INACTIVE does not change, which is similar to the area-specific configuration, in some sense. However, for multicast reception, it’s a little different, since UEs in RRC_INACTIVE may receive multicast data and the same PDCCH/PDSCH resources (e.g., resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states), therefore, it should be made clear:
· Whether the range of the area with the same configuration is per RNA or there can be several areas with an RNA?
· Which configuration parameters can be the same within the defined area.
Proposal 6: RAN2 is kindly asked to discuss the two questions to support area-specific configuration:
· The range of the area with the same configuration is per RNA or there can be several areas with an RNA?
· Which configuration parameters can be the same within the defined area.
For Rel-17 broadcast, UE can prioritize some MBS frequency which it is interested in. Similarly, it can be applied to UEs receiving multicast in RRC_INACTIVE state. And to achieve this, multicast supporting or multicast delivery information should be indicated to UEs.
[bookmark: _Hlk127265186]Proposal 7: Cell reselection prioritization can be considered for multicast reception in RRC_INACTIVE.
Proposal 8: gNB can indicate multicast supporting or multicast delivery information to UEs for cell reselection prioritization handling.
Conclusions
In this contribution, we discussed the PTM configuration delivery and mobility issues for RRC_INACTIVE UEs receiving multicast service. Following are the observations and our proposals.
Observations:
Observation 1: MCCH delivery may be only related to the first UE’s join procedure that triggers the multicast session establishment, while has no relationship with other UE events.
Proposals:
Proposal 1: MCCH for RRC_INACTIVE UE multicast reception can be delivered from the first time that session is activated until the session is deleted periodically irrespective the inactive period before session deletion.
Proposal 2: System information used for providing MCCH configuration for R18 multicast reception should be supported, and RRC dedicated signalling can also be used as legacy.
Proposal 3: A NEW RNTI like MCCH-RNTI for broadcast should be introduced for Rel-18 MCCH transmission and MCCH change notification.
Proposal 4: Per multicast session MCCH can be considered for better security assurance in mixed approach.
Proposal 5: PTM configurations of neighbour cells can be provided via RRC dedicated signalling.
Proposal 6: RAN2 is kindly asked to discuss the two questions to support area-specific configuration:
· The range of the area with the same configuration is per RNA or there can be several areas with an RNA?
· Which configuration parameters can be the same within the defined area.
Proposal 7: Cell reselection prioritization can be considered for multicast reception in RRC_INACTIVE.
Proposal 8: gNB can indicate multicast supporting or multicast delivery information to UEs for cell reselection prioritization handling.
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