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1. Introduction
In Release 17 3GPP finalized the first version of NR MBS. In Release 18 3GPP has agreed that the RRC_INACTIVE UE is also allowed in reception of MBS service. 
· [1]Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]

· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]

· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]

RAN2/RAN3 has done some work for mobility in Rel_17 MBS. In this contribution, we will analysis some basic impact to RAN3, regarding what is the potential impact from the RAN3 point of view and whether RAN3 can enhance Xn, F1, E1 and NGAP to support the RRC_INACTIVE mode MBS reception. 
In RAN3#117bis-e meeting, we have the following agreement:
on enabling factor for multicast reception in RRC_INACTIVE 

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.

on QoS difference

The QoS requirements apply to the provision of the multicast session, independently from the strategy a gNB applies to achieve their fulfillment.

on mobility

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.

on F1AP

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.
In RAN3#118 meeting, there is no clear conclusion of RRC_INACTIVE state reception, but RAN3 discussed the following issues:

1、 Assistance Information
Per multicast session level or per UE level from 5GC is needed?

2、Remove the open item on “FFS on how the gNB is aware that it delivers multicast service to UEs in RRC inactive.” and replace it with “Common understanding: If UEs are receiving multicast session data in RRC_INACTIVE it can be assumed that the amount of UEs in that cell receiving the same multicast data in RRC_CONNECTED is sufficient to assume PTM resources being configured suited for reception in RRC_INACTIVE.”?
3、Network interfaces impact
4、New XnAP elementary procedure allowing peer-eNBs to mutually “subscribe” to information on MBS session resource status (established/released), suitable for reception in RRC_INACTIVE, on a per cell level？
This contribution will discuss the above open issues from the last meeting. 
2. Discussion

It is the gNB to decide whether an MBS session is required to support RRC_INACTIVE UE, how the gNB decides the RRC reception status is up to implantation but no need to standardize the gNB behaviour. But normally the gNB should make the decision by the following aspects:
The QoS of the MBS session. When a NG-U tunnel is established, the QoS is sent to the gNB. Then gNB can figure out whether the MBS session should be supportive for RRC_INACTIVE UE. For example, if the QoS is high reliability service, then the gNB will not allow RRC_INACTIVE UE reception; if the QoS is low reliability service, then gNB will allow RRC_INACTIVE UE reception.
But the 5QI in TS23.501 have no value typically used for MBS use case. MBS has a special characterises and there is no 5QI perfectly matches the features of MBS. Besides, not only the reliability of the MBS session allows the RRC_INACTIVE UE reception, but the CN will take full control of the MBS interested UE. For some specific service, CN may need to update the configuration anytime.  If the UE is in RRC_INACTIVE state, the RAN needs to page the UE which will cost extra delay. 

If each UE needs to be configured with RRC_INACTIVE reception support, the signalling overhead over the NG interface would be tremendous and it seems no need to control the UE one by one. The MBS session is a service specific scheduling, as it is group scheduled, so a group of UE should have the same behaviour, not a particular UE. 
Thus it is unnecessary to configure the UE in RRC_INACTIVE UE one by one. 
Proposal 1: CN provides indication to the NG-RAN which MBS session allows RRC_INACTIVE UE. 

When the UE is released RRC connection to the network, the gNB-CU sends a UE CONTEXT RELEASE COMMAND message to gNB-DU, where the RRC Container has a RRCRelease message that the gNB-DU will send it to the UE, and with a suspendConfig IE if release the UE to RRC_INACTIVE state. In Rel_17 MBS, when the F1 shared tunnel is established, the gNB-CU is not aware whether the MBS packet is sent to the UE by PTP leg or PTM leg. It is up to the decision of gNB-DU to schedule the MBS packet by PTP leg or PTM leg, and it is unnecessary to inform the decision of gNB-DU to gNB-CU. In another word, the gNB-DU isn’t aware whether the UE is in RRC_INACTIVE or RRC_IDLE, in resulting that the gNB-DU may not schedule PTM for any RRC_INACTIVE UE.
Observation 1: the gNB-DU may not schedule PTM for any RRC_INACTIVE UE. 
If the gNB is a Rel_18 gNB which supports MBS, then the gNB-DU should be capable to support RRC_INACTIVE UE. gNB-DU should be configured to schedule the PTM all the time for the MBS session in accordance with the support of RRC_INACTIVE UE.  gNB-CU also needs to configure the DU which MBS session that the gNB-DU should schedule PTM all the time for the RRC_INACTIVE UE. 
Proposal 2: Rel_18 MBS supportive gNB-DU should be configured to schedule PTM transmission all the time regarding the particular MBS session in Rel_18 MBS for all RRC_INACTIVE UEs. 
In particular, as clarified in the first paragraph, the gNB-DU is not aware whether the UE is in RRC_INACTIVE or RRC_IDLE. When gNB-DU receives the UE CONTEXT RELEASE COMMAND message, it will release all the UE context including the UE MRB. But when the RRC_INACTIVE UE is allowed to receive the MBS data, gNB-DU should keep the MRB and release the RLC AM entity only if there is a PTP leg. 
Proposal 3: when UE CONTEXT RELEASE COMMAND message is received from gNB-CU, gNB-DU should keep MRB and release the RLC AM entity only if there is a PTP leg.
In the last RAN3#117 meeting, the offline discussion discussed if we should introduce counting mechanism. In order to support the RRC_INACTIVE UE, the NG-RAN node should be able to have the information if there is RRC_INACTIVE UE camping in a cell of this NG-RAN. However, in legacy LTE MBMS, the counting request is sent initially from the CN, not the RAN node. On the other hand, in NR MBS, it is up to the gNB-DU to decide PTM or PTP to transmit the MBS data, and not necessarily to inform the decision to gNB-CU. So the gNB-DU is motivated in NR MBS to count and collect the number of UE who are in RRC_INACTVE mode in reception of MBS service. So in NR MBS, the counting mechanism introduced for RRC_INACTIVE UE should be enhanced to be initiated by NG-RAN.
Proposal 4: the counting mechanism introduced in NR MBS for RRC_INACTIVE UE should be enhanced to be initiated by NG-RAN.

For the issue of mobility, in the last meeting, we have agreed that the 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. If the UE has the new cell configuration, the serving cell should send the neighbour cell configuration to UE when UE is in RRC_INACTIVE states, e.g. by SIB-MCCH, and from the network interface point view, the NG-RAN should exchange the PTM configuration via Xn interface. 
Proposal 5: the NG-RAN should exchange the PTM configuration via Xn interface, in per cell level. 
3. Summary
In this paper we proposed some issue should be covered for RRC_INACTIVE UE support. Hereby we have the following proposals:
Observation 1: the gNB-DU may not schedule PTM for any RRC_INACTIVE UE. 
Proposal 1: CN provides indication to the NG-RAN which MBS session allows RRC_INACTIVE UE. 

Proposal 2: Rel_18 MBS supportive gNB-DU should be configured to schedule PTM transmission all the time regarding the particular MBS session in Rel_18 MBS for all RRC_INACTIVE UEs. 
Proposal 3: when UE CONTEXT RELEASE COMMAND message is received from gNB-CU, gNB-DU should keep MRB and release the RLC AM entity only if there is a PTP leg.
Proposal 4: the counting mechanism introduced in NR MBS for RRC_INACTIVE UE should be enhanced to be initiated by NG-RAN.

Proposal 5: the NG-RAN should exchange the PTM configuration via Xn interface, in per cell level. 
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