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[bookmark: _GoBack]1. Introduction
[bookmark: _Hlk109984045][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN#94e meeting, a new Work Item on Enhancements of NR Multicast and Broadcast Services was approved [1]. This WI will specify support of multicast reception by UEs in RRC_INACTIVE state as below: 
	This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· 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]


Considering that using MCCH solution or RRC Dedicated signalling solution is a RAN2 decision but it has RAN3 impact, in this contribution, we compare these solutions from RAN3 point of view.
2. Discussion
The support of multicast reception by UEs in RRC_INACTIVE state has been discussed in Rel-17 and two PTM configuration approaches were discussed in RAN2:
Option1: Dedicated singling based configuration
In the option1, configuration received in CONNECTED are used for RRC_INACTIVE and the UE is assumed to use this configuration in some specified area such as RNA or additionally configured area. Once the UE moves out of the configured area, the UE needs to resume to acquire configuration from the new cell. The NG-RAN node may need to exchange the PTM configuration of ongoing multicast session with the other NG-RAN nodes in the specified area over Xn interface, which will cause extra XnAP signalling overhead before releasing UE to RRC_INACTIVE state.
Observation 1-1: The NG-RAN nodes exchange the PTM configuration of multicast session, which will cause extra XnAP signalling overhead.
Furthermore, in case of configuration update including removal/adding cells (e.g. due to stop/start to provide multicast delivery to inactive UE in some cells) or PTM configuration updates, the network needs to invoke the inactive UEs to access to the network to get the updated configurations, it would significantly increase the load to the network and cause extra UE power consumption. When one cell updates the PTM configuration, all NG-RAN nodes in the specified area need to perform RAN paging. The NG-RAN node should send XnAP RAN multicast group paging to other NG-RAN nodes in the specified area.
Observation 1-2: PTM configuration update of a cell or specified area update requires all the NG-RAN nodes in the specified area to invoke the UEs by RAN group paging.

Option2: MCCH based configuration
In this option, the PTM configuration is provided to UE like broadcast mode. The UE can get the PTM configuration via reading MCCH without the need to access to the network, and the PTM configuration update can follow the existing function defined for broadcast mode. The UE resumes the access in case the cell doesn't indicate providing the interested multicast service for inactive UEs in MCCH. 
For this option, each cell can decide the PTM configuration by itself, and it is not a “must to” for the network to obtain the PTM configuration of other cells from neighbour NG-RAN nodes over Xn interfaces. When some cells stop providing multicast delivery to inactive UE, no interaction is required between NG-RAN nodes.
Observation 2-1: Each cell provides its own PTM configuration in MCCH, no need of extra XnAP exchange. 
If the PTM configuration of a cell is updated, the changed configuration can be provided to the UEs via MCCH timely, the UEs do not need to resume to the network. 
Observation 2-2: The current MCCH update mechanism can be reused when the PTM configuration update.
In the current F1AP spec, the multicast context management procedure is used to manage the multicast context, the UE context procedure is used to provide the lower layer configuration of the MRB to the gNB-CU. While, for the MCCH solution for multicast reception in RRC Inactive mode, some enhancements on the Multicast Context Management procedures are foreseen, and by default, the broadcast context management mechanism should be reused, i.e. the gNB-CU provides higher layer configuration/information of the MRB to the gNB-CU to be used over MCCH.
Observation 2-3: F1AP Multicast Context Management procedures should be enhanced if option 2 is adopt, which should be similar to the Broadcast solution in Rel-17.

Conclusions
Based on the comparison, considering of the signalling exchanges over network interfaces, the Uu signalling overhead including group paging and UE access in case of PTM configuration update, it is preferred to use MCCH based solution to provide multicast PTM configuration for multicast reception in RRC_INACTIVE state.
Proposal: From RAN3 perspective, it is preferred to use MCCH based solution to provide multicast PTM configuration for multicast reception in RRC_INACTIVE state. 

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
[bookmark: _Toc423020280]In this contribution, we discuss the MCCH solution and RRC Dedicated signalling solution from RAN3 perspective, after comparison of these solutions, we get the following observations and proposals:
Observation 1-1: The NG-RAN nodes exchange the PTM configuration of multicast session, which will cause extra XnAP signalling overhead.
Observation 1-2: PTM configuration update of a cell or specified area update requires all the NG-RAN nodes in the specified area to invoke the UEs by RAN group paging.
Observation 2-1: Each cell provides its own PTM configuration in MCCH, no need of extra XnAP exchange. 
Observation 2-2: The current MCCH update mechanism can be reused when the PTM configuration update.
Observation 2-3: F1 AP Multicast Context Management procedures should be enhanced if option 2 is adopt, which should be similar to the Broadcast solution in Rel-17.
Proposal: From RAN3 perspective, it is preferred to use MCCH based solution to provide multicast PTM configuration for multicast reception in RRC_INACTIVE state. 
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