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1
Introduction
The Rel-18 NR MBS enhancements WI specifies further enhancements based on Rel-17 MBS, i.e. Multicast reception by UEs in RRC_INACTIVE, shared processing for MBS broadcast and unicast reception, and resource efficiency improvement for MBS broadcast reception in RAN sharing scenarios.
To support a large number of UEs in a cell for services like Mission Critical Services, It is ‎important to support multicast for UEs in RRC_INACTIVE. In the case that UE simultaneously receives broadcast service and unicast service from the network(s) of same or another operator, UEs may share the hardware resources between broadcast and unicast, which motivates the enhancement to support the shared processing for MBS broadcast and unicast reception. In RAN sharing deployment scenario, a broadcast service may be provided by two (or more) operators separately. This service would be recognized as separate MBS sessions and duplicated PTM radio resources are allocated in the same cell for the transmission of the same content. This justifies the enhancement for the resource efficiency improvement of MBS broadcast in the RAN sharing scenarios.
The objectives of NR MBS enhancements WI are included in [1].

2
Description
2.1
Multicast reception by UEs in RRC_INACTIVE
Multicast reception by UEs in RRC_INACTIVE is supported, with the following characteristics:
PTM configuration
MBS multicast configuration information is provided in RRCRelease and on multicast MCCH. 

Multicast MCCH carries the MBSMulticastConfiguration message which indicates the MBS multicast sessions that are provided in the cell as well as the corresponding scheduling related information for these sessions. Optionally, the MBSMulticastConfiguration message may also contain a list of neighbour cells providing the same MBS multicast service(s) for RRC_INACTIVE as provided in the current cell. This allows the UE, e.g., to resume RRC connection without reading SIB and multicast MCCH of the neighbour cell, if the interested service which is activated is not available to the UE in RRC_INACTIVE state. The configuration information required by the UE to receive multicast MCCH is provided in SIB When the network changes (some of) the multicast MCCH information, it notifies the UEs about the change via PDCCH.
For multicast reception by UEs in RRC_INACTIVE, the following R17 functions for multicast in RRC_CONNECTED are not supported,
· PTP transmission
· SPS
· HARQ feedback
Multicast DRX is configured per G-RNTI for multicast reception by UEs in RRC_INACTIVE.

The CFR for the multicast reception in RRC_INACTIVE state and the CFR for broadcast can be configured differently. If one CFR is not completely contained within the other CFR, then UE in RRC_INACTIVE state is not required to receive both broadcast and multicast simultaneously. 

Notification

It is up to gNB to decide whether the UE receives data of MBS multicast session in RRC_CONNECTED state or RRC_ INACTIVE state. The gNB moves the UE from RRC_CONNECTED state to RRC_INACTIVE state via RRCRelease message, and moves the UE from RRC_INACTIVE state to RRC_CONNECTED state via group notification or UE-specific paging.
For UEs receiving data of MBS multicast session in RRC_INACTIVE state, the gNB notifies the UE to stop monitoring PDCCH addressed by corresponding G-RNTI via RRCRelease message or multicast MCCH when there is temporarily no data to be sent or when the session is deactivated. If the UE receiving data of MBS multicast session in RRC_INACTIVE state in a cell is notified to stop monitoring PDCCH addressed by G-RNTI for all the joined multicast sessions, the UE does not monitor PDCCH addressed by multicast-MCCH-RNTI until the group notification is received. 
Upon reception of the group notification that indicates to allow the multicast reception in RRC_INACTIVE, the UE stays in RRC_INACTIVE state and starts the multicast reception.
Service Continuity

Mobility procedures for multicast reception allow the UE in RRC_INACTIVE state to continue receiving MBS service(s) when changing cells without resuming RRC connection if the PTM configuration of the new cell can be acquired by the UE from the multicast MCCH after cell reselection. During an active MBS multicast session, the UE is required to resume RRC connection to get the PTM configuration if the PTM configuration is not provided on the multicast MCCH of the new cell. Even if the UE in RRC_INACTIVE state received indication to stop monitoring PDCCH addressed by G-RNTI for an MBS multicast session in the source cell, the UE acquires MCCH in the reselected cell after cell reselection.
The UE may be configured with dedicated frequency priorities in RRCRelease message which the UE applies during cell reselection while receiving data of MBS multicast session in RRC_INACTIVE state. 
The UE receiving multicast session(s) in RRC_INACTIVE state triggers RRC connection resumption if the latest measured RSRP or RSRQ of the serving cell becomes lower than the threshold configured by the network. The threshold can be configured per MBS session via RRCRelease message or multicast MCCH.
The gNB may indicate to UE that the PDCP COUNT of a multicast session is synchronized in the RNA (i.e. the cells in the RNA follow a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN).  Upon moving to a cell where the PDCP COUNT of a multicast MRB is synchronized within the RNA, the UE doesn’t initialize the PDCP state variables.

2.2
Shared processing for MBS broadcast and unicast reception
If the UE in RRC_CONNECTED state is receiving or interested to receive an MBS broadcast service from a non-serving cell, the UE may use MBS Interest Indication message to inform the serving gNB about the parameters used for the non-serving cell broadcast reception. The gNB may enable the sending of the MBS Interest Indication by including an indication in SIB1. The UE may indicate to the serving cell the UE capability for receiving MBS broadcast service from a non-serving cell. 

In case the UE only reports the frequency for broadcast service reception from the non-serving cell in MBS Interest Indication due to some parameters (e.g., SCS, bandwidth) not available, the UE may transmit updated MBS Interest Indication once the parameters are available to the UE. 
2.3
Resource efficiency improvement in the RAN sharing scenarios
To improve resource efficiency for MBS broadcast reception in RAN sharing scenarios, 5GC provides the Associated Session ID allocated to the MBS Broadcast service to NG-RAN node to enable identification of MBS services providing the same Broadcast content. NG-RAN node could decide to establish one or multiple NG-U tunnels for the MBS broadcast services delivering the same MBS content. The gNB may trigger the NGAP Broadcast Session Transport procedure towards one 5GC participating in RAN sharing to set up NG-U resources to maintain NG-U connectivity.
For disaggregated gNB cases, improvement of resource efficiency is supported for both MOCN scenario and Multiple Cell-ID Broadcast scenario. gNB-DUs sharing the same physical cell resources receive via F1-C information enabling identifying broadcast MBS sessions providing identical content. The identification is based on Associated Session ID. For the identification of location dependent MBS services, the MBS Service Area is also taken into account.
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