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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#106-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
LBRM and TBS determination for GC-PDSCH
In last RAN1 meeting, some of the parameters related to LBRM and TBS determination were agreed. But several parameters are still open. For default MCS table, in case mcs-Table in PDSCH-Config for MBS is not configured in CFR, the default MCS table in Table 5.1.3.1-1 can be used directly. This is not depending on whether mcs-Table for unicast is configured or not. The MCS table in Table 5.1.3.1-2 and Table 5.1.3.1-3 are supporting higher modulation order to 256QAM and lower coding rate respectively. The table to be used for unicast and multicast are not always matched, thus the configured /default MCS table for multicast can be independent from unicast MCS table. 
Regarding the default maxMIMO-Layers, current specification support single layer terminal, even this kind of UE is not the popular. So, the default maximum layer can be single layer.
	Agreement:[2]
For LBRM and TBS determination for GC-PDSCH:
· The maximum number of layers can be provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR; if not provided, a default value is defined.
· FFS the default value.
· The maximum modulation order can be determined from mcs-Table in PDSCH-Config for MBS in CFR; 
· FFS: if mcs-Table in PDSCH-Config for MBS is not configured in CFR, a value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used; if the mcs-Table in PDSCH-Config for unicast is not configured, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16). 
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.
· The number of PRBs is determined based on the size of CFR.


Proposal 1: For the remaining parameters for LBRM and TBS determination, the default maximum MIMO layer is single layer; if mcs-Table in PDSCH-Config for MBS is not configured in CFR, Table 5.1.3.1-1 in TS38.214 is used.
FDRA in first DCI format
 For FDRA determination for the first DCI format for GC-PDCCH, two options were survived from last RAN1 meeting. For option 2, it tries to re-use the existing FDRA determination scheme for DCI format 1_0 in USS. If the active BWP is larger than the initial DL BWP is configured, the scaling factor is applied to align the bit size with initial DL BWP. As for MBS, it was agreed the CFR size can be the same as CORESET 0 size and initial DL BWP size. other CFR size is subject to further discussion. Similar as unicast, the scaling factor  can achieve the design target, i.e., same bit size with initial DL BWP, without confusion between gNB and UE. The Option 3 is a new scheme, it will truncate some bits to align the bit size with the initial DL BWP. New rules need to be defined on how many bits should be truncated. More standard work would be required. Thus, the Option 2 is preferred.
	Agreement:[2]
For FDRA determination of the first DCI format for GC-PDCCH, down-select from Option 2 and updated Option 3.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP
· If the size of the first DCI format for GC-PDCCH prior to truncation is larger than the size of DCI format 1_0 monitored in CSS, the bit width of the FDRA field in the first DCI format for GC-PDCCH is reduced by truncating the first few most significant bits such that the size of the first DCI format for GC-PDCCH equals the size of DCI format 1_0 monitored in CSS.
· FFS: Whether the removed/reserved fields can be repurposed for FDRA
· FFS: Solution for the case where the size of the first DCI format for GC-PDCCH prior to padding is smaller than the size of DCI format 1_0 monitored in CSS.


Proposal 2: Reuse existing FDRA determination scheme for first DCI format for GC-PDCCH.
Initializing scrambling sequence generator
For the scrambling of DCI for MBS, several options were discussed for which values is to be used for the second DCI format. As multiple G-RNTI are supported, one G-RNTI could be configured for an MBS service. If one UE is configured with more than G-RNTI, applying fixed value for DCI scrambling could cause confusion when UE performs DCI descrambling. Applying different G-RNT to scramble DCI will not increase the blind decoding number. From this sense, the option1 is preferred. 
To support SNF, the option 1 could be applied the first DCI format for DG-PDCCH as well. n_ID setting can be the same as the second DCI format. If SFN is enabled by the network, pdcch-DMRS-ScramblingID is configured for n_ID, otherwise cell ID is applied for scrambling. 
	Agreement:[2]
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· FFS: Values for . Choices include one or more of the following:
· Alt1: G-RNTI used for the GC-PDCCH.
· Alt2: 0
· Alt3: Other fixed values


Proposal 3: G-RNTI is applied to scramble both first DCI and second DCI format for GC-DPCCH.
Proposal 4: For scrambling of first DCI format for GC-PDCCH, n_ID is equal to parameter pdcch-DMRS-ScramblingID, if it is configured; otherwise, cell ID is applied for scrambling. 
Summary
In this contribution, we discuss the MBS group scheduling mechanism and have the following proposals:
Proposal 1: For the remaining parameters for LBRM and TBS determination, the default maximum MIMO layer is single layer; if mcs-Table in PDSCH-Config for MBS is not configured in CFR, Table 5.1.3.1-1 in TS38.214 is used.
Proposal 2: Reuse existing FDRA determination scheme for first DCI format for GC-PDCCH.
Proposal 3: G-RNTI is applied to scramble both first DCI and second DCI format for GC-DPCCH.
Proposal 4: For scrambling of first DCI format for GC-PDCCH, n_ID is equal to parameter pdcch-DMRS-ScramblingID, if it is configured; otherwise, cell ID is applied for scrambling. 
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