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1 Introduction
This contribution further discusses PTM configuration and multicast session status change for multicast reception in RRC_INACTIVE state.
2 Discussion
PTM Configuration for intra-gNB cells
In RAN2#121 meeting, it was agreed that 
Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.
FFS whether the network can provide PTM configuration for intra-gNB cells. 
For intra-gNB case, the gNB is aware of UEs distribution in each cell associated with a multicast MRB and also knows the multicast service area. For a certain MRB in RRC_INACTIVE, the configuration parameters for PDCP should be provided by gNB-CU that is likely same for multiple cells within gNB-CU.  And the gNB-DU can decide whether use same or different low layer configuration (e.g., MAC, PHY related configuration). In case that gNB-DU decides to use same configuration for multiple cells served by the gNB-DU, it would be better to indicate the UE that the PTM configuration of an MRB is same for multiple cells served by the gNB-DU, so that the UE does not need to acquire MCCH again when cell reselection to one of the multiple cells. It is beneficial for UE power saving. If it is limited to within gNB-DU, it has not much standard impact. 
NW indicates PTM configuration of an MRB is same for multiple cells (within a gNB-DU).
PTM configuration
In RAN2#121 meeting, it was agreed that 
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.
In Release 17, the UE shall suspend all SRB(s) and DRB(s) and multicast MRB(s), except SRB0 and broadcast MRBs when receives RRCRelease message with suspendConfig.  To support multicast reception in RRC_INACTIVE state, additional information is needed in the RRCRelease message. There are possible solutions:
[bookmark: OLE_LINK10]Solution 1: The gNB sends a single one indication in RRCRelease message to indicate the UE continue to receive all configured multicast MRBs in RRC_INACTIVE state. When receives the single one indication, the UE shall not suspend all configured multicast MRBs.
Solution 2: The gNB sends per multicast MRB indication in RRCRelease message to indicate whether the UE continue to receive a certain MRB in RRC_INACTIVE state. The UE shall not suspend the MRBs that are indicated as ‘continue to receive in RRC_INACTIVE state’. When receives the indication of a MRB, the UE shall suspend the dedicated configuration that used for RRC_CONNECTED state only e.g. PTP transmission related configuration, HARQ feedback related configuration. 
Solution 3: The gNB sends per multicast MRB indication in RRCRelease message to indicate whether the UE continue to receive a certain MRB in RRC_INACTIVE state. Besides that, the gNB also provides PTM configuration for the MRB in RRCRelease message, e.g. to release the dedicated configuration that used for RRC_CONNECTED state only.
Solution 1 forces UE to monitor MCCH/MTCH for all configured MRBs regardless of whether the MRBs should be suspended or not. Solution 2 relies on UE to suspend the dedicated configuration that used for RRC_CONNECTED state only. Solution 3 is preferred since it provides more flexibility.
In RRCRelease message, gNB provides PTM configuration for the multicast MRBs for reception in RRC_INACTIVE state and per multicast MRB indication to indicate whether the UE receives a certain MRB in RRC_INACTIVE state.
The UE shall suspend the multicast MRBs that are not indicated in the RRCRelease message.
When UE moves to a cell of which the UEs has no PTM configuration of a MRB, the UE should perform RRC Resume procedure to acquiring the PTM configuration. Since we already agreed that the PTM configuration can be provided by RRCRelease message, it is not necessary for the UE entering RRC_CONNECTED state to get the PTM configuration for sake of signalling overhead. For example, he UE indicates PTM configuration request indication to the network in the RRCResumeRequest message. The PTM configuration request indication is used to indicate the RRCResumeRequest is only for acquiring the PTM configuration which implies there is no need to resume the UE into RRC_CONNECTED state. In response to the PTM configuration request indication in the RRCResumeRequest message, the network can directly provide the updated PTM configuration in the RRCRelease message without entering RRC_CONECTED state.
PTM configuration provision without entering RRC_CONNECTED state should be supported.
Multicast Session Activation
There are also two use cases regarding multicast session activation:
Use case 1: The UE may have joined the multicast group (long time) before the MBS session activation, and in the meantime the UE may have moved to RRC_INACTIVE state. When the multicast session activation, the UE can either enter to RRC_CONNECTED state or stay in RRC_INACTIVE/RRC_IDLE for data reception of the multicast session 
Use Case 2: If there is no data transmission for a while after MBS session activation, the network can also send the UE to RRC_INACTIVE state for UE power saving purpose. When data arrives again, the UE can either enter to RRC_CONNECTED state or stay in RRC_INACTIVE for data reception of the multicast session. 
In RAN2#121bis-e meeting, it was agreed that:
A "special UE" identified by MBS assistance information from 5GC can be released to RRC_INACTIVE (e.g., when the session is deactivated). FFS how can network enable such UE to resume to RRC_CONNECTED upon session activation
UE-specific paging (i.e. PagingRecordList) can be used to move specific MBS multicast UE(s) to RRC_CONNECTED (i.e. legacy UE behavior).
When both enhanced group paging and unicast paging are received by the UE (and targeted for this UE), the UE follows unicast Paging and goes to RRC CONNECTED.
[bookmark: _Hlk134445582]Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS.
For the ‘special UE’, it was agreed that the UE specific paging is used to move the specific UE to RRC_CONNECTED state. But for all UEs applicable to the multicast session, it would be better that NW has the flexibility to indicate that UEs can stay in RRC_INACTIVE for receiving a multicast Session or enter RRC_CONNECTED for receiving an MBS Session.
NW includes one bit indication per multicast session to indicate that UEs stay in RRC_INACTIVE or enter RRC_CONNECTED for receiving a multicast session in group paging message in case of MBS session activation or MBS data arrival after MBS session activation.
Multicast session deactivation
In RAN2#121bis-e meeting, it was agreed that
For one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
FFS which option to take: enhanced group paging or enhanced MCCH, to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.

Solution 1: Indication in Group Paging
[bookmark: OLE_LINK9]For this option, the UE is notified by the group paging message with an indication of MC session deactivation.  If the indication is included in the group paging message, the UE may stop monitoring the PDCCH for the MC session for power saving.  This solution may have backwards compatible impact on Rel-17 UEs. When receives the group paging with the indication, the rel-17 UE can not understand the indication and will perform the legacy group paging i.e., returning into RRC_CONNECTED state. It will cause the Rel-17 returning RRC_CONNECTED state unnecessarily for MC session deactivation.
Solution 2: MBS session state Indication in MCCH
In the mixed solution, multicast deactivation can be considered as a state update of multicast service. When UE receives MCCH change notification, UE will know the deactivation state of the multicast service by acquisition of MCCH. And then the UE may stop monitoring the PDCCH for the MC session for power saving. The MBS session state indication may be an explicit or implicit one, e.g., the multicast deactivation can be implicitly indicated by presence of MRB configuration. The main drawback of the solution is that it causes more frequent MCCH change and increases UE power consumption, since the UE needs to acquire the MCCH for the MC session state changes for any ongoing multicast session.
The main drawback of solutions is summarized in the following tabular:
	Solutions
	Main drawbacks

	Solution 1: Indication in Group Paging

	Backwards compatible impact on Rel-17 UEs:
When receives the group paging with the indication, the rel-17 UE cannot understand the indication and will perform the legacy group paging i.e., returning into RRC_CONNECTED state. It will cause the Rel-17 returning RRC_CONNECTED state unnecessarily for MC session deactivation.


	Solution 2: MBS session state Indication in MCCH

	It causes more frequent MCCH change and increases UE power consumption, since the UE needs to acquire the MCCH for the MC session state changes for any ongoing multicast session.




Considering the MC session deactivation is triggered not frequently, solution 2 is more acceptable than other two solutions, in which the additional MCCH change is not so frequently and thus the UE power consumption is acceptable. 
MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data. 
3	Conclusion
This contribution discusses CP aspects for multicast reception in RRC_INACTIVE.
1. NW indicates PTM configuration of an MRB is same for multiple cells (within a gNB-DU).
1. In RRCRelease message, gNB provides PTM configuration for the multicast MRBs for reception in RRC_INACTIVE state and per multicast MRB indication to indicate whether the UE receives a certain MRB in RRC_INACTIVE state.
1. The UE shall suspend the multicast MRBs that are not indicated in the RRCRelease message.
1. PTM configuration provision without entering RRC_CONNECTED state should be supported.
1. NW includes one bit indication per multicast session in group paging message to indicate that UEs stay in RRC_INACTIVE or enter RRC_CONNECTED for receiving a multicast session in case of MBS session activation or MBS data arrival after MBS session activation.
1. MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data. 
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