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Introduction
In RAN#86 meeting, new work item on NR Multicast and Broadcast Services [1] was agreed. Some of objectives of this study item are showing below,
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
Some agreements on MBS basic functionality to support IDLE/INACTIVE UEs were made in RAN1#106bis-e meeting [2]. In this contribution, we discuss the aspects of the IDLE/INACTIVE UE receiving MBS service.
MBS functions for RRC_IDLE/INACTIVE UEs
Common frequency resource
In previous RAN1 meeting, it was agreed to define the common frequency resource for IDEL/INACTVIE UEs. Sever cases were defined for determining the CFR size. After RAN1#106 e-meeting, Case A and Case C are supported. The Case D and Case E will down-select further.
· Case E: 
If the configured CFR is different from initial BWP or CORESET#0 in frequency domain, and the CFR size is larger than SIB1 configured initial DL BWP, then a BWP for MBS should be configured. The benefit of Case E is it provide the configuration flexibility to the network to provide high data rate MBS service, and there is no impacts to legacy UE and Rel.17 non-MSB UE. If MBS broadcast service supports the reception by RedCap UE, then the maximum bandwidth of BWP is limited to 20MHz.
· Case D
With the Case D, CFR size is smaller than initial BWP which is configured by SIB1. As the initial BWP and CORESET#0 were are already configured by SIB1 or MIB, we don’t see the need to configure another CFR size in the meddle of CORESET#0 and initial BWP. 
In short, Case E can be supported for IDLE/INACTIVE UE to receive the MBS broadcast service, and the Case A and Case C were already agreed to be supported in previous RAN1 meeting. 
	Agreement (Updated proposal from RAN1#106e):
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case-C
· Support at least one of Case D and Case E. 
· Down-selection to be made at RAN1#106b-e
· Note: Case C, D and E are defined in previous agreements


Proposal 2: For MBS UE in RRC_IDLE/RRC_INACTIVE mode, the Case E is supported for broadcast reception.
MCCH change notification
 An RAN2 LS on MCCH design was received in [4]. RAN2 expects the MCCH change notification could include the MBS session start and session stop, 2bits are required for each MBS session. For the discussed solutions, Alt 1 would require a new RNTI and new DCI format, the field of this DCI need to be defined, more standard works are expected. For Alt2, if only 2bits are required to indicate all MBS sessions start and sessions stop, it is reasonable to introduce a new field in the first DCI format. Currently, it was agreed 1bit Identifier for DCI format field is not needed. In addition, 2bits TPC command for scheduled PUCCH field seems not needed for MBS broadcast service, as no PUCCH feedback is supported for broadcast. Thus, introducing 2bit MCCH change notification field doesn’t impact the first DCI format size. The working assumption made in last RAN1 meeting can be confirmed, i.e., Alt 2 is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
	Working assumption: [2]
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1

Agreement:[3]
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.


Proposal 2: Conform the following working assumption on MCCH change notification.
· Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.

CFR for GC-PDCCH/PDSCH carrying MCCH/MTCH
The definition of CFR was agreed in RAN1#104 meeting. It is focusing on supporting multicast service for RRC_CONNECTED UEs. For broadcast service, if the UE is in RRC_INACTIVE/IDLE, UE would separately receive the GC-PDCCH/PDSCHs for MCCH and for MTCH. In this case, two separated CFRs would be required for MCCH and MTCH reception. According to RAN2 incoming LS in [4], MCCH related configurations will be carried by MSB specific SIB, it should include the CFR configuration to enable the reception of GC-PDCCH/PDSCH carrying the MCCH. The scheduling information for MTCH is included in MCCH contents, it’s natural CFR configurations for MTCH is delivered via the MCCH.    
One of CFR configurations is SPS-config(s) for MBS. The SPS configurations are supported for RRC_CONNECTED UE for unicast and multicast. However, SPS is not supported for RRC_INACTIVE/IDLE UE in current release. Considering the restricted Rel-17 timeline and the unclear use case, SPS is not supported for MBS broadcast service.
	R1-2106410 LS on update for MCCH design [4]
· MBS specific SIB is defined to carry MCCH configuration.
· MCCH contents should include information about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. search space, DRX). L1 parameters that need to be included in MCCH are pending further RAN1 progress and input.


Proposal 3: For broadcast reception by RRC_IDLE/RRC_INACTIVE UEs,
· the CFR of GC-PDCCH/PDSCH carrying MCCH is configured by MBS specific SIB
· the CFR of GC-PDCCH/PDSCH carrying MTCH is configured by MCCH
Proposal 4: SPS is not supported for broadcast.
Summary
In this contribution, we discuss MBS basic functionality to support IDLE/INACTIVE UEs, and have the following and proposals:
Proposal 1: For MBS UE in RRC_IDLE/RRC_INACTIVE mode, the Case E is supported for broadcast reception.
Proposal 2: Conform the following working assumption on MCCH change notification.
· Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
Proposal 3: For broadcast reception by RRC_IDLE/RRC_INACTIVE UEs,
· the CFR of GC-PDCCH/PDSCH carrying MCCH is configured by MBS specific SIB
· the CFR of GC-PDCCH/PDSCH carrying MTCH is configured by MCCH
Proposal 4: SPS is not supported for broadcast.
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