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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 MBS scheduling mechanism related agreements were made in RAN1#104bis-e meeting [2]. In this contribution, we discuss the open issues of  MBS scheduling mechanism and give the proposals.
Group scheduling mechanism for RRC_CONNECTED UEs
MBS common frequency resource
In last RAN1 meeting, A working assumption was make on MBS resource allocation, more specially, Option 2B common frequency region is supported for MBS multicast. For Option 2B, the issue is how to determine the starting PRB, the starting PRB of CFR is referenced to Option 1 or Opiton2.
· Option 1: Point A
· Option 2: the starting PRB of the dedicated unicast BWP
For Option 1, it is similar handling as the reference point of BWP, the Point A can be obtained from offset to SSB or configured directly. the CFR offset to Point A can broadcast in the network. For Option 2, it’s UE specific offset to the dedicated unicast BWP, the gNB needs to figure out offset value for each UE. Comparing two options, Option 1 is friendly to implementation, and the signalling overheard is lower than Option 2.
	Agreement:[3]
· If Option 2B is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the starting PRB and the length of PRBs of the MBS frequency region within a dedicated unicast BWP are configured via UE-specific RRC signaling.
· The starting PRB is referenced to one of the two options:
· Option 1: Point A
· Option 2: the starting PRB of the dedicated unicast BWP
· FFS the detailed signaling
· If Option 2A is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the configurations of the starting PRB and the length of PRBs of the MBS frequency resource reuse the legacy BWP configuration.
Working assumption:[4]
Option 2B for CFR associated with UE active BWP other than initial BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP


Proposal 1: The starting PRB of CFR is referenced to the Point A.
Search space for MSB
It was agreed common search space type-x is supported for MBS. The issue is whether this type-x CSS is the same as type-3 CSS. According to current specification, the type-3 CSS can support various RNTIs  with corresponding functions. The use cases of type -3 CSS include slot format indication, power control, cancelation indication, etc. Following the same design principle, the CSS of group common PDCCH for MBS could be covered by type 3 CSS as well. The MBS specific search space information could be configured via a dedicated search space ID with specific monitoring periodicity, CORESET, AL, etc.
	Agreement:[4]
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS


Proposal 2: The new Type-x CSS set for MBS is the same as type-3 CSS set.
DCI format for MBS
For the detailed DCI formats to be used for MBS,  the DCI format 1_0 and DCI format 1_1 are the baseline for MBS DCI design. The following fields could be considered to remove or revised from DCI format 1_0 and/or DCI format 1_1.
· Identifier for DCI formats field in DCI format 1_0 and 1_1, the RNTI for MBS is downlink only, there is no ambiguity regarding the UL DCI or DL DCI. This field is not needed.
· FDRA field in DCI format 1_0 and 1_1, due to the DL BWP is different from different UEs in the MBS group. If the bitlength is determined according to configured CFR, it is easier to control the DCI format size. 
· TPC command for scheduled PUCCH field in DCI format 1_0 and 1_1, this field is not needed, it doesn’t make sense to make the same power adjustment for all the users in the group.
· Carrier indicator field in DCI format 1_1, the MBS service will be transmitted only on CFR, CA is not considered. Thus, this field is not needed.
· BWP indicator field in DCI format 1_1, MBS service is transmitted on common frequency resource for group users, there is no BWP switching. This field is not needed.
· SRS request field in DCI format 1_1,  sounding in the CFR could be helpful for DL transmission, however it’s hard for gNB to manage the users to send SRS signaling at the same time. Thus, the SRS request may not be needed. 
· CBG transmission information and CBG flushing out information fields, two fields are related to CBG based transmission.  First, CBG based transmission requires the larger transmission block; second, more HARQ-ACK bits are required to be feedback. These two factors may not match the MBS transmission. Thus, the fields related CBG transmission may not be needed. 
	Agreement:[4]
As a baseline, reuse existing fields in DCI format 1_0 with CRC scrambled by C-RNTI for the fields of first DCI format with CRC scrambled with G-RNTI.
· FFS: how to determine the bitlength of FDRA field.
· FFS: Whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields
· Note: All of the fields may not be reused and the size of the fields may not be the same
Agreement:
As a baseline, reuse existing fields in DCI format 1_1 for the fields of the second DCI format with CRC scrambled with G-RNTI.
· FFS: whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’, ‘Carrier indicator’ and ‘Bandwidth part indicator’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields for the second DCI format
· Note: All of the fields may not be reused and the size of the fields may not be the same


Proposal 3: The following fields can be removed from DCI format 1_0 and/or DCI format 1_1 for multicast PDSCH scheduling, including Identifier for DCI formats, TPC command for scheduled PUCCH, Carrier indicator BWP indicator, SRS request, CBG transmission information and CBG flushing out information.
Summary
In this contribution, we discuss the MBS group scheduling mechanism and have the following proposals:
Proposal 1: The starting PRB of CFR is referenced to the Point A.
Proposal 2: The new Type-x CSS set for MBS is the same as type-3 CSS set.
Proposal 3: The following fields can be removed from DCI format 1_0 and/or DCI format 1_1 for multicast PDSCH scheduling, including Identifier for DCI formats, TPC command for scheduled PUCCH, Carrier indicator BWP indicator, SRS request, CBG transmission information and CBG flushing out information.
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