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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#107-e meeting [2]. In this contribution, we discuss the remaining issues of  MBS scheduling mechanism and give the proposals.
Group scheduling mechanism for RRC_CONNECTED UEs
Fields in the DCI format 4_1/4_2
In last RAN1 meeting, the agreements were reached on the required fields for first DCI and second DCI, i.e., DCI format 4_1 and DCI format 4_2. Still there are several fields need to be discussed further. 
· HARQ process number 
Increasing the HARQ process number from 16 to 32 could make the HARQ process management between MBS and unicast easier. However, if the increased HARQ processes is only for one specific feature, it’s not desirable from UE implementation perspective. In addition, at the beginning of this work item we already made the following conclusion that maximum HARQ process number is not changed for supporting MBS. At this very late stage of work item, any optimization is not preferred.
	Conclusion:  [3]
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· How to allocate HARQ processes between unicast and multicast is up to gNB.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: HARQ process number field is 4 bits in DCI format 4_1and DCI format 4_2.
·  fields in DCI format 4_2 
As supporting MBS transmission on Scell in CA was not agreed, then the related fields are not necessary to support in DCI format 4_2, i.e., Scell dormancy indication, Carrier indicator. For the BWP indication field, the CFR is configured within the UE dedicated BWP, it’s hard to indicate the groups users switching to the CFR in another BWP to receive the multicast services. In addition, there is no benefit of BWP switching for MBS from power saving perspective. BWP indication field is not needed. For second TB related fields, assuming all the MBS UEs supporting more than 4 layers reception is not realistic. Considering MBS users location in the cell, it’s hard to schedule the MBS PDSCH with multiple layers. Thus, MCS/NDI/RV for TB2 are not needed. Rate matching around the ZP CSI-RS could be beneficial for unicast PDSCH CSI measurement. But considering the RB level rate matching is supported in DCI format 4_2. It’s slight preferred not to support ZP CSI-RS trigger field.  
	Agreement:[2]
Multicast DCI format 1_1 includes all configurable fields of unicast DCI format 1_1 except
· Identifier for DCI formats, TPC command for scheduled PUCCH, SRS request
· FFS: Scell dormancy indication
· One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext
· CBGTI, CBGFI
· Minimum applicable scheduling offset indicator
· FFS: Carrier indicator, BWP indicator, ZP CSI-RS trigger
· FFS: MCS/NDI/RV for TB2


Proposal 2: No additional fields are introduced for DCI format 4_2.
DCI size alignment
The DCI size alignment for second DCI format was discussed several meetings. If the G-RNTI is considered as C-RNTI. The second DCI format size is to align with DCI format 1_1, however the second DCI targets for a group of users, it is difficult to align the second DCI to each UE’s DCI format 1_1. The second DCI will align to the UE with largest size of DCI format 1_1, or the other way around the second DCI will impact the size of DCI format 1_1 of other users. 
If G-RNTI is counted as other RNTI, as the size of DCI format 2_0/2_1/2_4/2_5/2_6 is configurable, the restriction on gNB scheduling is smaller than another option. Thus, the size of DCI format 4_2 is aligned to DCI format 2_0/2_1/2_4/2_5/2_6 is preferred.
The compromised solutions were also discussed in the last meeting. First Option is up to gNB configuration to determine the size is aligned with other DCI or the DCI with C-RNTI. Second Option is to leave it to gNB scheduling to determine the size of DCI format 4_2 the same as existing DCI size. The second option put restriction on gNB scheduling to align the size to DCI format 1_1 or 2_0 without padding. To move forward, the First Option is acceptable.  
Proposal 3: For DCI size alignment of the second DCI format for multicast, the size of DCI format 4_2 can be configured by RRC signaling for RRC_CONNECTED UEs.
Summary
In this contribution, we discuss the MBS group scheduling mechanism and have the following proposals.
Proposal 1: HARQ process number field is 4 bits in DCI format 4_1and DCI format 4_2.
Proposal 2: No additional fields are introduced for DCI format 4_2.
Proposal 3: For DCI size alignment of the second DCI format for multicast, the size of DCI format 4_2 can be configured by RRC signaling for RRC_CONNECTED UEs.
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