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Introduction
During RAN3-117bis-e, we start to discuss the multicast reception in RRC_INACTIVE state and the conclusions are as follows:
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.
The QoS requirements apply to the provision of the multicast session, independently from the strategy a gNB applies to achieve their fulfillment.
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. FFS impacts to network interface.
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.
Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method and further RAN3 discussions.
RAN3 starts evaluation on above mobility scenario and its network interface impacts, based on RAN2 progress.
In this contribution, we will continue to analyse the multicast reception in RRC-INACTIVE state.
Discussion
2.1	Scenario for Multicast Reception in RRC-INACTIVE state
From the WID [1], the objective is to enable multicast reception for UEs in inactive state. Multicast reception in inactive state does not require DRB resources to be allocated as connected state does. Moreover, it also effectively mitigates the limitation of RACH resources.
Considered that supporting the multicast reception in RRC_INACTIVE state, we identify several potential scenarios which are listed below: 
· [bookmark: _Hlk114784676]A UE which is receiving multicast in RRC_CONNECTED state transitions into RRC_INACTIVE state and continues the multicast reception.
· [bookmark: _Hlk114784685]An RRC_INACTIVE UE which has already joined the multicast session starts the multicast reception upon receiving the session activation without going to RRC_CONNECTED state.
From previous meeting in RAN3, some companies provide the same description with the above scenarios. From our view, both two scenarios should be considered and discussed in the following RAN3 meetings. For scenario 2), it is noteworthy that there is no restriction on status of UE at the time of joining MBS session. In other words, UE could join the multicast session in connected state or inactive state and start to multicast reception in inactive state after session activation.
Proposal 1: RAN3 should consider both scenarios:  
1) A UE which is receiving multicast in RRC_CONNECTED state transitions into RRC_INACTIVE state and continues the multicast reception.
2) An RRC_INACTIVE UE which has already joined the multicast session starts the multicast reception upon receiving the session activation without going to RRC_CONNECTED state.
Proposal 2: There is no restriction on status of UE at the time of joining MBS session, i.e., UE could join the multicast session in connected state or inactive state.
During last meeting, we reach the agreement that gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE by taking into account some QoS parameters, UE behaviour and information locally available at the gNB. However, RAN3 does not reach a consensus on whether per session or per UE level indication from 5GC is required to configure UE to receive multicast data in RRC_INACTIVE.
Regard to 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 3:  It is proposed to not send other assistance information from 5GC in a session level for suggested RRC state.
[bookmark: _Hlk118450598]Regard to 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 1: Privileged users should not be released RRC connection in a public safety scenario or other emergency cases.
[bookmark: _Hlk110438925]Proposal 4: 5GC can grant the privilege to specific UEs and send the information of privilege UEs to the NG-RAN.
2.2	Mobility in RRC_INACTIVE
Before analysing the mobility scenario, there are two options for PTM configurations for UE receiving multicast in RRC_INACTIVE state in RAN2. One way is PTM configurations provided by RRC dedicated signalling, the other way is that PTM configuration provided in MCCH-like channel and information regarding MCCH scheduling is provided via SIB. In view of no final decision on which type of PTM configuration delivering to UE, we should only evaluate mobility scenario agreed in last meeting and analyse potential impacts on RAN3. It is presumed that 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. From our perspective, the core point of multicast service continuity in RRC_INACTIVE state is ensuring the new PTM configuration is valid after UE moves to the new cell. Certainly, this issue depends on how NG-RAN node provides PTM configuration which is under discussion in RAN2. 
[bookmark: _Hlk118453740][bookmark: _Hlk118451343]If the PTM configuration is provided in MCCH-like channel, UE acquires the PTM configuration for the cell and its neighbours from MCCH. If there are updates in the configuration for multicast reception in RRC_INACTIVE state, UE is only required to monitor the MCCH configuration updated by the gNB. There will be no Xn impact to exchange or update the PTM configuration.  
Proposal 5: If the PTM configuration is provided by MCCH-like channel, there will be no Xn impact to exchange or update the PTM configuration.
If the PTM configuration is provided by dedicated signalling, a new term called PTM configuration applicable area is provided by some companies in RAN2, but there is no consensus on whether to introduce this area. The PTM configurations acquired by a UE may apply to a certain area. This mechanism avoids the configuration frequently changed. The discussion on definition of the area (e.g., the size of the area or whether to inherit the definition of RNA) is beyond RAN3 scope and we can assume PTM configuration applicable area denotes a set of cells. If those cells are served by more than one gNB, there will be impact on Xn to exchange the PTM configuration between gNBs within the area. For the case that PTM configuration is updated within the area, paging is trigged to move UE back to connected state receiving the latest PTM configuration. The big challenge for this mechanism is how to keep the cells within the area constantly transmitting the MBS content.
Observation 2: The discussion on definition of the PTM configuration applicable area and whether to introduce the area are beyond RAN3 scope.
Observation 3: The big challenge for PTM transmission within PTM configuration applicable area is how to keep the cells within the area constantly transmitting the MBS content.
Proposal 6: If the PTM configuration is provided by dedicated signalling, there will be impact on Xn to exchange the PTM configuration between gNBs within the PTM configuration applicable area.
2.3	Awareness of Multicast Transmission for gNB
During last meeting, we agree that the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs during an active multicast session. However, we still need to solve the issues on how the gNB-DU is aware that it should keep delivering multicast service to UEs in RRC_INACTIVE. Therefore, there will be F1 impact on transmitting the notificaiton from gNB-CU to gNB-DU. From our view, it is recommended to using a non-UE associated signaling to notify gNB-DU keep mulicast transmission to UEs in RRC_INACTIVE when UE contexts are released. Since RAN2 does not make the final decision on using which delivery mode of PTM configuration, the details of signalling exchange are open to discuss.
Proposal 7: It is recommended to using a non-UE associated signaling to notify gNB-DU keep mulicast 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: Privileged users should not be released RRC connection in a public safety scenario or other emergency cases.
Observation 2: The discussion on definition of the PTM configuration applicable area and whether to introduce the area are beyond RAN3 scope.
Observation 3: The big challenge for PTM transmission within PTM configuration applicable area is how to keep the cells within the area constantly transmitting the MBS content.
Proposal 1: RAN3 should consider both scenarios:  
1) A UE which is receiving multicast in RRC_CONNECTED state transitions into RRC_INACTIVE state and continues the multicast reception.
2) An RRC_INACTIVE UE which has already joined the multicast session starts the multicast reception upon receiving the session activation without going to RRC_CONNECTED state.
Proposal 2: There is no restriction on status of UE at the time of joining MBS session, i.e., UE could join the multicast session in connected state or inactive state.
Proposal 3:  It is proposed to not send other assistance information from 5GC in a session level for suggested RRC state.
Proposal 4: 5GC can grant the privilege to specific UEs and send the information of privilege UEs to the NG-RAN.
Proposal 5: If the PTM configuration is provided by MCCH-like channel, there will be no Xn impact to exchange or update the PTM configuration.
Proposal 6: If the PTM configuration is provided by dedicated signalling, there will be impact on Xn to exchange the PTM configuration between gNBs within the PTM configuration applicable area.
Proposal 7: It is recommended to using a non-UE associated signaling to notify gNB-DU keep mulicast transmission to UEs in RRC_INACTIVE when UE contexts are released.
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