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Introduction
In the previous meetings, we show our interpretation of potential effect on RAN3 of two methods that provides PTM configuration for inactive reception. However, which method on providing PTM configuration for inactive reception is decided by RAN2. After checking the latest conclusions from RAN2#120 meeting, they give their answer on this issue and the conclusions are as follows:
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, combined with the agreements in RAN2, we will analyse potential impact of the mixed approach on RAN3. 
Discussion
2.1	PTM Configuration for Inactive Reception
Two options for PTM configuration delivery are discussed for a long time in RAN2. One option is to deliver PTM configurations using RRC dedicated signalling. The other option is to deliver PTM configuration provided in MCCH-like channel and information regarding MCCH scheduling provided via SIB. From the mixed approach proposed by RAN2, we boldly assume that network will provide PTM configuration to UE using RRC dedicated signalling in case that gNB decides to change the RRC state from connected to inactive, and provide PTM configuration to UE using MCCH-based solution in case that PTM configuration is required to update. Based on our superficial assumptions on the scenario of two PTM configurations, different PTM configurations should be adapted for various scenarios. From RAN3 perspective, main goal is to evaluate network interface impacts from potential scenarios for assignment of PTM configuration.
Observation 1: From RAN3 perspective, main goal is to evaluate network interface impacts from potential scenarios for assignment of PTM configuration.
Obviously, if a UE is constantly served by a gNB without change in PTM configuration, there will be no impact on network interface. Thus, RAN3 should focus on the case where there is a need for change in PTM configuration or mobility beyond serving cell. 
Observation 2: RAN3 should focus on the case where there is a need for change in PTM configuration or mobility beyond serving cell.
[bookmark: _Hlk126771407]If there is a need for change in PTM configuration, network will initiate the change by updating the MCCH configuration. The main point for network updating the PTM configuration is based on some assistance information from CN or UE. The assistance from UE depends on the progress of RAN2, and RAN3 mainly focuses on which assistance information from CN could help gNB determine if there is a need for change in PTM configuration. When cast our mind back, we might recall the conclusion that “The gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE. The gNB may take at least the following information into account based: 5QI, PER, ARP, and expected UE Activity Behaviour, information locally available at the gNB and other.” From the conclusion, we see that gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE based on many factors. After carefully check the factors deciding multicast reception in RRC_INACTIVE, we notice that those influencing factors could be taken into account when network decides to change PTM configuration.
Proposal 1: The factors deciding multicast reception in RRC_INACTIVE, e.g., 5QI, PER, ARP, and expected UE Activity Behaviour, information locally available at the gNB, could be taken into account when network decides to change PTM configuration.
Regard to per multicast session level or per UE level assistance information deciding to change PTM configuration, we think that first thing is to discuss whether those level of assistance information can be used for multicast reception in RRC_INACTIVE. Considered that per session indication from 5GC, followed by the rules that RRC_INACTIVE state should not be perceived to 5GC and AF, it is not feasible to send other assistance information from 5GC in a session level for suggested RRC state except for the QoS parameters already agreed to transmit from 5GC to RAN.
Proposal 2:  It is proposed to not send other assistance information from 5GC in a session level.
Considered that per UE indication from 5GC, UEs considered as the privileged users should be prioritized to configure the MBS reception in RRC_CONNECTED state. Generally, privileged users should not be released RRC connection in a public safety scenario or other emergency cases. Thus, 5GC can grant the privilege to specific UEs and send the information of privilege UEs to the NG-RAN. The information implicitly indicates such kind of UE should stay in RRC_CONNECTED state. Besides, UE is capable of indicating its preference state to network via RRC signalling. UE itself decides to stay in connected state or moves to inactive state combining its own situation, i.e., UE capability, power constraint and UE location. Anyway, from RAN3 perspective, the information reported by UE over Uu is in RAN2’s scope.
Observation 3: 5GC can grant the privilege to specific UEs and send the information of privilege UEs to the NG-RAN.
Proposal 3: It is proposed to send assistance information from 5GC in a per UE level indicating the UE privilege.
2.2	Mobility Scenario
For mobility case, RAN3 reached the conclusion that “NG-RAN signaling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE, i.e., a UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state if the configuration of the new cell is available for the UE.” Combined the conclusion of RAN2 and RAN3, UE will keep receiving multicast session data in RRC_INACTIVE to support service continuity through monitoring MCCH after cell reselection based on the premise that the configuration of the new cell is available for the UE.
Proposal 4: Based on the premise that the configuration of the new cell is available for the UE, UE will keep receiving multicast session data in RRC_INACTIVE to support service continuity through monitoring MCCH after cell reselection.
Once UE receiving multicast in RRC_INACTIVE reselects to a new cell, it can monitor SIB to get MCCH configuration, as Rel-17 broadcast does. Followed by this way, all UEs can obtain the MCCH configuration, regardless of MBS-exclusive UE. Apart from the way of monitoring SIB, UE will be configured to acquire the MCCH configuration from the dedicated signalling in advance. In order to acquire the MCCH configuration, necessary signalling enhancement over Xn will be performed between serving gNB and neighbour gNBs. For inter-gNB case, once UE reselects to a neighbour cell, it will use the pre-prepared configuration. However, if the configuration for a neighbour cell is updated, a notification should be transferred to the serving cell, which will have signalling impact on XnAP. Likewise, if the serving gNB is aware that neighbour gNBs support the inactive reception for MBS service, PTM configurations of neighbour gNBs could be transferred to serving gNB previously. From our perspective, exchange of PTM configuration or MCCH configuration of neighbour gNBs in advance is worth discussing. To achieve the coordination, there will be enhancement on Xn to support mobility beyond serving cells.
Observation 4: UE can monitor SIB to get MCCH configuration or obtain the MCCH configuration through dedicated signalling.
Proposal 5: There will be potential enhancement on Xn to support mobility beyond serving cells, if exchange of PTM configuration or MCCH configuration of neighbour gNBs in advance is supported.
2.3	F1 impact
In previous meeting, we agree that “During an active multicast session, the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs. FFS on how the gNB is aware that it delivers multicast service to UEs in RRC inactive.” The gNB-DU may assume that there is no MBS user if UEs served by gNB-DU are all transformed from RRC_CONNECTED to RRC_INACTIVE. Then, the gNB-DU may trigger the MBS Context Release Request message to the gNB-CU. Therefore, we need to solve the issues on how the gNB-DU is aware that it should keep delivering multicast service to UEs in RRC_INACTIVE. There will be F1 impact on sending the notification from gNB-CU to gNB-DU. From the mixed approach, network will configure UE to continue the multicast reception in INACTIVE state via dedicated signalling. From our view, an indicator is introduced to notify gNB-DU keep multicast transmission to UEs in RRC_INACTIVE when UE contexts are released.
Proposal 6: An indicator is introduced to notify gNB-DU keep multicast transmission to UEs in RRC_INACTIVE when UE contexts are released.
Conclusions
In this paper, we have discussed the multicast reception in RRC_INACTIVE state. The proposals are listed below:
Observation 1: From RAN3 perspective, main goal is to evaluate network interface impacts from potential scenarios for assignment of PTM configuration.
Observation 2: RAN3 should focus on the case where there is a need for change in PTM configuration or mobility beyond serving cell.
Observation 3: 5GC can grant the privilege to specific UEs and send the information of privilege UEs to the NG-RAN.
Observation 4: UE can monitor SIB to get MCCH configuration or obtain the MCCH configuration through dedicated signalling.
Proposal 1: The factors deciding multicast reception in RRC_INACTIVE, e.g., 5QI, PER, ARP, and expected UE Activity Behaviour, information locally available at the gNB, could be taken into account when network decides to change PTM configuration.
Proposal 2:  It is proposed to not send other assistance information from 5GC in a session level.
Proposal 3: It is proposed to send assistance information from 5GC in a per UE level indicating the UE privilege.
Proposal 4: Based on the premise that the configuration of the new cell is available for the UE, UE will keep receiving multicast session data in RRC_INACTIVE to support service continuity through monitoring MCCH after cell reselection.
Proposal 5: There will be potential enhancement on Xn to support mobility beyond serving cells, if exchange of PTM configuration or MCCH configuration of neighbour gNBs in advance is supported.
Proposal 6: An indicator is introduced to notify gNB-DU keep multicast transmission to UEs in RRC_INACTIVE when UE contexts are released.
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