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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#107bis-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
Simultaneous receptions of MCCH/MTCH and PBCH
For RRC_IDLE/INACTVIE UE, simultaneous reception broadcast PDSCH with other channels was discussed and some agreements were reached in last RAN1 meeting. One open issue is whether MCCH/MTCH can be FDMed reception with PBCH.
	Agreement[2]
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB1 or Paging PDSCH in PCell.
· FFS: PBCH and other SIBs
Agreement[2]
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB PDSCH in PCell.


In legacy release, UE can receive PBCH and other channels in the same slot, except SS/PBCH block and CORESET 
multiplexing pattern 1. For RRC_IDLE/INACTIVE UEs, UE could acquire the PBCH information before the broadcast service reception. Thus, if the PBCH and PDSCH for MCCH/MTCH transmit in the same slot, the position of PRBs for PBCH was known by the UE. There could be no additional effort for UE to receive the MCCH/MTCH PDSCH with PBCH in FDM manner.
Proposal 1: For UE in RRC_IDLE/INACTIVE mode, FDMed reception of MCCH/MTCH PDSCH and PBCH can be considered.
The additional standard impacts are showing in below table.
	5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in Res used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI, or TC-RNTI, MCCH-RNTI or G-RNTI for broadcast, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.


CFR for MCCH and MTCH 
Regarding the frequency resource of the CFR for MCCH and MTCH, there were long discussions in previous meetings. With the below agreements, it means that the CFR frequency resource is the same for both MCCH and MTCH, and this was clarified during the discussion. MCCH and MTCH can be configured with different CFRs, i.e., with different PDSCH configurations or PDCCH configurations, but the frequency resources of the two CFRs are the same. Any further optimization on frequency resource configuration is not pursued.
	Agreement:[3]
For broadcast reception with RRC_IDLE/RRC_INACTIVE Ues:
· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.


Proposal 2: The frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.
Another open issue is the number of CFR for MTCH. For RRC_IDEL/INACTIVE UE, there is no need to configure multiple CFRs with several reasons. First, for idle mode UE, the gNB has no information whether UE has the capability of supporting multiple MTCH CFRs. UE could miss the interested MBS sessions if UE has no such capability. Second, the switching between different CFRs need to be studied carefully if multiple CFRs are supported. Third, multiple MBS sessions can be scheduled within one CFR. Even for RRC_CONNECTED UEs, only one CFR is supported in Rel-17. 
Proposal 3: Only one CFR for MTCH can be configured via MCCH.
Summary
In this contribution, we discuss MBS basic functionality to support IDLE/INACTIVE UEs, and have the following and proposals:
Proposal 1: For UE in RRC_IDLE/INACTIVE mode, FDMed reception of MCCH/MTCH PDSCH and PBCH can be considered.
Proposal 2: The frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.
Proposal 3: Only one CFR for MTCH can be configured via MCCH.
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