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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#103-e meeting [2]. In this contribution, we discuss the MBS reliability enhancement aspects, including the HARQ-ACK feedback mechanism, repetition enhancement, etc.
MBS functions for RRC_IDLE/INACTIVE UEs
Common frequency resource
In last meeting, it was agreed to define the common frequency resource for IDEL/INACTVIE UEs. Initial BWP is default BWP for IDLE UE to receive MBS service. However according to current specification, if initial DL BWP is configured, it only applies to UE after reception of RRCSetup/RRCResume/RRCReestablishment. If initial DL BWP is not configured, the CORESET#0 is the initial DL BWP by default. Initial BWP if configured is containing CORESET#0 in frequency domain and could be larger than CORESET#0, it is suitable to carry the MBS service to avoid the traffic congestion on CORESET#0. It should be allowed to monitor the PDCCH and PDSCH on configured initial BWP for IDLE mode UE receiving MBS.
	Agreements: For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.
· FFS: the relation of the common frequency resource(s) (if configured) and initial BWP.
· FFS: whether to configure one/more common frequency resources
· FFS: configuration and definition details of the common frequency resource


Proposal 1: For MBS UE in RRC_IDLE/RRC_INACTIVE mode, it is allowed to monitor the PDCCH and PDSCH on configured initial BWP. 
If configured initial BWP is not enough, a common frequency resource can be configured, whether it is new MBS BWP or common frequency region is up to the discussion on other agenda, this common frequency resource shall contain the initial BWP in frequency to avoid the BWP switching and avoid the impacts on system information reception. For the number of common frequency resource, only one common frequency resource is enough, it could be shared by different MBS services.
As several frequency resources are defined for RRC_IDLE/RRC_INACTIVE mode UE reception, i.e., common frequency resource, configured initial BWP and CORESET#0. UE need to determine which resource will be used for MBS reception. It’s natural that UE checks the common frequency resource configuration first, then following by configured initial BWP. If both resources are not configured, CORESET#0 is applied for MBS reception. 
Proposal 2: For MBS UE in RRC_IDLE/RRC_INACTIVE mode, it will select the frequency resource for MBS reception in the order of common frequency resource, then configured initial BWP, then CORESET#0. 
Search space for MBS
According to current specification, the Common Search Space (CSS) and UE-specific Search space (USS) are supported. One of the differences between CSS and USS is the CCE index is different. For CSS, the same CCE index is applied to all the UEs. For USS, the CCE index is different from different UEs. Another difference is the CSS has high priority than USS if the PDCCH is overbooked.  For MBS, the search space could be different from existing CSS set, i.e., type 0/0A/1/2/3 and USS set,  it is a CSS but with lower priority than USS. It is more suitable for define a new search space type for MBS, i.e., MBS CSS, and this new search space type can be used by MBS UE in RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE states. The PDCCH candidates in each slot can be mapping in the order of CSS, USS, MBS CSS. 
	Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
· FFS: reuse current CSS type, define a new CSS type, etc.
· FFS other details.


Proposal 3: Define a new common search space type for multicast.
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, it is allowed to monitor the PDCCH and PDSCH on configured initial BWP. 
Proposal 2: For MBS UE in RRC_IDLE/RRC_INACTIVE mode, it will select the frequency resource for MBS reception in the order of common frequency resource, then configured initial BWP, then CORESET#0. 
Proposal 3: Define a new common search space type for multicast.
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