1.1 NR Multicast and Broadcast Services

Please refer to RP-201038 for detailed scope of the WI

1.1.1 Mechanisms to support group scheduling for RRC_CONNECTED UEs
R1-2106438
Resource configuration and group scheduling for RRC_CONNECTED UEs
Huawei, HiSilicon, CBN

R1-2106623
Discussion on mechanisms to support group scheduling for RRC_CONNECTED Ues
vivo

R1-2106662
Group Scheduling Mechanisms to Support 5G Multicast / Broadcast Services for RRC_CONNECTED Ues
Nokia, Nokia Shanghai Bell

R1-2106716
Discussion on MBS group scheduling for RRC_CONNECTED UEs
Spreadtrum Communications

R1-2106745
Discussion on Mechanisms to Support Group Scheduling for RRC_CONNECTED UEs
ZTE

R1-2106820
Considerations on MBS group scheduling for RRC_CONNECTED UEs
Sony

R1-2106912
Support of group scheduling for RRC_CONNECTED Ues
Samsung

R1-2106945
Discussion on group scheduling mechanism for RRC_CONNECTED UEs in MBS
CATT

R1-2106996
Common frequency resource configuration for multicast of RRC_CONNECTED Ues
ETRI

R1-2107093
Group Scheduling Aspects for Connected UEs
FUTUREWEI

R1-2107137
Discussion on Group Scheduling Mechanisms for RRC_CONNECTED Ues
NEC

R1-2107160
On group scheduling mechanism for NR MBS
Lenovo, Motorola Mobility

R1-2107201
Discussion on group scheduling mechanisms for RRC_CONNECTED UEs
Potevio Company Limited

R1-2107229
Discussion on group Scheduling mechanism for RRC_CONNECTED UEs
OPPO

R1-2107369
Views on group scheduling for Multicast RRC_CONNECTED UEs
Qualcomm Incorporated

R1-2107382
Discussion on group scheduling mechanism for RRC_CONNECTED UEs
Google Inc.

R1-2107424
Summary#1 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

R1-2107425
Discussion on group scheduling mechanisms
CMCC

R1-2107456
Support of group scheduling for RRC_CONNECTED UEs
LG Electronics

R1-2107514
Discussion on NR MBS group scheduling for RRC_CONNECTED UEs
MediaTek Inc.

R1-2107611
NR-MBS Group Scheduling for RRC_CONNECTED UEs
Intel Corporation

R1-2107763
Discussion on group scheduling mechanism for RRC_CONNECTED Ues
Apple

R1-2107881
Discussion on group scheduling mechanism for RRC_CONNECTED UEs
NTT DOCOMO, INC.

R1-2107902
Discussion on mechanisms to support group scheduling for RRC_CONNECTED UE
Xiaomi

R1-2107950
Group scheduling related discussion for RRC_CONNECTED UEs
CHENGDU TD TECH LTD.

R1-2108026
Discussion on group scheduling mechanism for RRC_CONNECTED UEs
Convida Wireless

R1-2108046
Discussion on mechanisms to support group scheduling for RRC_CONNECTED UEs
ASUSTeK

R1-2108170
Mechanisms to support MBS group scheduling for RRC_CONNECTED Ues
Ericsson

R1-2108308
R1-2108368

R1-2108471
[106-e-NR-MBS-01] Email discussion/approval on mechanisms to support group scheduling for RRC_CONNECTED UEs with checkpoints for agreements on August 19, 24 and 27 – Fei (CMCC)
Agreement:
Confirm the working assumption with the following update:

Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs.

· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP

Note: The deleted FFSs can be discussed in another AI.

Proposal:
Align the size of the first DCI format with DCI format 1_0 with CRC scrambled by C-RNTI monitored in CSS (when the size budget of 3 DCI formats scrambled by C-RNTI is exceeded).

Agreement:
For multicast of RRC-CONNECTED UEs, align the size of the first DCI format for GC-PDCCH with DCI format 1_0 with CRC scrambled by C-RNTI monitored in CSS.

Agreement:
Confirm the following working assumption:

The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.

Agreement:
For indication of the starting PRB and the length of PRBs of CFR for multicast of RRC-CONNECTED UEs,

· the starting PRB is referenced to Point A, i.e., the starting PRB is a PRB determined by subcarrierSpacing of the associated BWP and offsetToCarrier corresponding to this subcarrier spacing, similar as how locationAndBandwidth of a BWP is indicated as described in TS 38.331.
· FFS: Indication mechanism.
Agreement:
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.

Agreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
· At least ‘Identifier for DCI formats’ is not needed.
· FFS: Whether the field should be ignored and reserved, or should be removed.
· For FDRA determination, down-select from following options:

· Option 1:

· 
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· 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 resource blocks that can be indicated are
· the resource blocks in the CORESET 0 if CORESET 0 is configured for the cell; and
· the resource blocks in the initial DL bandwidth part if CORESET 0 is not configured for the cell.
· Option 2:

· 
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· 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. [image: image4.png]N rp



) 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 [image: image6.png]K < |Nppp/Nititial|



;otherwise, [image: image8.png]



· Option 3: 
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Agreement:
The second DCI format for GC-PDCCH uses the same fields as DCI format 1_1 with the following modifications:

· At least ‘Identifier for DCI formats’ and ‘SRS request’ are not needed.

· FFS whether the fields should be ignored and reserved, or should be removed.
· Note: At least the configurable fields in DCI format 1_1 remain configurable for the second DCI format

Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, 

· [image: image11.png]


 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH; [image: image13.png]Nl



 otherwise.
· FFS: Values for [image: image15.png]


. Choices include one or more of the following:
· Alt1: G-RNTI used for the GC-PDCCH.

· Alt2: 0
· Alt3: Other fixed values
Agreement:
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config
Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, down-select from Option 2 and updated Option 3.
· Option 2:

· 
[image: image16.wmf]BWP

DL,

RB

N

 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. [image: image18.png]N rp



) 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 [image: image20.png]K < |Nppp/Nititial|



;otherwise, [image: image22.png]



· Option 3: 
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· 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.
1.1.2 Mechanisms to improve reliability for RRC_CONNECTED UEs
R1-2106439
Mechanisms to improve reliability for RRC_CONNECTED UEs
Huawei, HiSilicon, CBN

R1-2106624
Discussion on mechanisms to improve reliability for RRC_CONNECTED Ues
vivo

R1-2106663
Reliability Improvements for RRC_CONNECTED UEs
Nokia, Nokia Shanghai Bell

R1-2106717
Mechanisms to improve MBS reliability for RRC_CONNECTED Ues
Spreadtrum Communications

R1-2106746
Discussion on Mechanisms to Improve Reliability for RRC_CONNECTED UEs
ZTE

R1-2106913
On mechanisms to improve reliability for RRC_CONNECTED UEs
Samsung

R1-2106946
Discussion on reliability improvement mechanism for RRC_CONNECTED UEs in MBS
CATT, CBN

R1-2106997
HARQ-ACK feedback scheme for multicast of RRC_CONNECTED Ues
ETRI

R1-2107094
Further Discussions on Reliability for RRC_CONNECTED UEs
FUTUREWEI

R1-2107138
Discussion on Reliability Improvements for RRC_CONNECTED UEs
NEC

R1-2107161
On reliability improvement for RRC-CONNECTED UEs
Lenovo, Motorola Mobility

R1-2107230
UL feedback for RRC-CONNECTED UEs in MBS
OPPO

R1-2107370
Views on UE feedback for Multicast RRC_CONNECTED UEs
Qualcomm Incorporated

R1-2107383
Discussion on MBS reliability for RRC_CONNECTED UEs
Google Inc.

R1-2107426
Discussion on reliability improvement
CMCC

R1-2107457
Mechanisms to improve reliability of Broadcast/Multicast service
LG Electronics

R1-2107515
Discussion on mechanisms to improve reliability for RRC_CONNECTED UEs
MediaTek Inc.

R1-2107612
Mechanisms to Improve Reliability of NR-MBS for RRC_CONNECTED UEs
Intel Corporation

R1-2107764
Discussion on MBS reliability improvement for RRC_CONNECTED UEs
Apple

R1-2107882
Discussion on mechanisms to improve reliability for multicast for RRC_CONNECTED UEs
NTT DOCOMO, INC.

R1-2107951
Reliability related discussion for RRC_CONNECTED UEs
CHENGDU TD TECH LTD.

R1-2108027
Discussion on reliability enhancement for RRC_CONNECTED UEs
Convida Wireless

R1-2108171
Mechanisms to improve reliability for RRC_CONNECTED Ues
Ericsson

R1-2108332
R1-2108481
FL summary#5 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)
[106-e-NR-MBS-02] Email discussion/approval on mechanisms to improve reliability for RRC_CONNECTED UEs with checkpoints for agreements on August 19, 24 and 27 – Jinhuan (Huawei)
Agreement:
For UE supporting both unicast and multicast, the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList can be separately configured for multicast from that for unicast.
Agreement:
When UE is configured Type-1 codebooks for unicast and multicast with different priorities, respectively, the UE separately generates each of the Type-1 codebooks. 

· FFS: How UE is configured one codebook for unicast and one codebook for multicast and the two codebooks are of different priorities. 
Agreement:
For a UE configured with Type-1 HARQ-ACK codebook,
· If UE is not configured to receive FDM-ed unicast and multicast, Type-1 HARQ codebook is generated as the agreement for TDM-ed unicast and multicast. 

· If UE is configured to receive FDM-ed unicast and multicast, Type-1 HARQ codebook is generated as the agreement for FDM-ed unicast and multicast.

Agreement:
For UEs supporting ACK/NACK-based HARQ-ACK feedback for multicast and unicast, the following values are unchanged compared to unicast in Rel-16:

· The maximum number of PUCCH resources sets in each PUCCH-Config, 
· The maximum number of PUCCH resources in a PUCCH resource set in each PUCCH-Config, 
· The maximum number of UCI information bits for the first PUCCH resource set. 

· The total number of PUCCH resources from all PUCCH-Config/PUCCH-ConfigurationList.
· Note: 

· This applies to both cases of whether or not UE is configured optionally with a separate PUCCH-Config or PUCCH-ConfigurationList for multicast.
· The case of NACK-only based is discussed separately. 
Agreement:
When UE is configured with the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList for ACK/NACK based feedback for multicast, it is applied to all G-RNTIs configured to UE.

Agreement:
For the separate PUCCH-ConfigurationList that is optionally configured to UE for NACK-only based HARQ-ACK feedback for multicast,

· The separate PUCCH-ConfigurationList for multicast configuration can be a list which includes up to 2 PUCCH-Config configurations corresponding low priority feedback and high priority feedback, respectively.

· FFS: how to handle the case when separate PUCCH-ConfigurationList is not configured to UE for NACK-only based HARQ-ACK feedback for multicast.

Agreement:
The priority index is,

· for the second DCI format for GC-PDCCH, optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default. 

· for the first DCI format for GC-PDCCH, down-select from:

· Alt1: Optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default.

· Alt2: Always low priority, i.e., the priority index is not included in the DCI format. 
Proposal:
Confirm the following WA made in RAN1#105-e meeting regarding enabling/disabling HARQ-ACK feedback with the update in tracking change as follows:

Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.

· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 

· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 

· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signaling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.
· UE capability is introduced and FFS details. 
Agreement:
The priority of multicast for NACK-only based feedback is the same as the priority of unicast for the same priority index of HARQ-ACK. 

Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, down-select from the following alternatives:

· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 

· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling

Agreement:
When UE supports and is configured with more than one G-RNTI, 

· for Type-2 codebook construction, DAI is separately counted per G-RNTI. 

· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each RNTI following the ascending order of the G-RNTI value. 

1.1.3 Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
R1-2106440
Discussion on UE receiving broadcast in RRC IDLE/INACTIVE state
Huawei, HiSilicon, CBN

R1-2106625
Discussion on basic functions for broadcast multicast for RRC_IDLE RRC_INACTIVE UEs
vivo

R1-2106664
Basic Functions for Broadcast / Multicast for RRC_IDLE / RRC_INACTIVE Ues
Nokia, Nokia Shanghai Bell

R1-2106718
Basic Functions for Broadcast or Multicast for RRC_IDLE or RRC_INACTIVE UEs
Spreadtrum Communications

R1-2106747
Discussion on basic Functions for Broadcast or Multicast for RRC_IDLE or RRC_INACTIVE UEs
ZTE

R1-2106821
Considerations on MBS functions for RRC_IDLE/INACTIVE UEs
Sony

R1-2106914
On basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Samsung

R1-2106947
Discussion on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
CATT, CBN

R1-2107095
MBS Support for RRC IDLE/INACTIVE UEs
FUTUREWEI

R1-2107162
Basic functions for broadcast/multicast in idle/inactive states
Lenovo, Motorola Mobility

R1-2107165
Search Space and DCI Design for MBS in IDLE and INACTIVE states
TCL Communication Ltd.

R1-2107231
Discussion on basic functions for RRC_IDLE/RRC_INACTIVE UEs
OPPO

R1-2107371
Views on group scheduling for Broadcast RRC_IDLE/INACTIVE UEs
Qualcomm Incorporated

R1-2107384
Discussion on MBS for RRC_IDLE/RRC_INACTIVE UEs
Google Inc.

R1-2107427
Discussion on NR MBS in RRC_IDLE/ RRC_INACTIVE states
CMCC

R1-2107458
Basic function for broadcast/multicast
LG Electronics

R1-2107516
Discussion on MBS for RRC_IDLE/INACTIVE UEs
MediaTek Inc.

R1-2107613
NR-MBS for RRC_IDLE/INACTIVE UEs
Intel Corporation

R1-2107765
Discussion on MBS for RRC_IDLE and RRC_INACTIVE UEs
Apple

R1-2107883
Discussion on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
NTT DOCOMO, INC.

R1-2107952
NR MBS related discussion for RRC_IDLE/RRC_INACITVE UEs
CHENGDU TD TECH LTD.

R1-2108028
Discussion on MBS for RRC_IDLE/RRC_INACTIVE UEs
Convida Wireless

R1-2108172
Support for NR multicast reception in RRC Inactive/Idle
Ericsson


R1-2108228

[106-e-NR-MBS-03] Email discussion/approval on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs and the LS in R1-2106410 (from AI5) including any reply LS as necessary with checkpoints for agreements on August 19, 24 and 27 – David (BBC)
Proposal:
GC-PDCCH/PDSCH carrying MCCH or MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state can use a configured/defined CFR with larger size than CORESET0. In Rel-17, at least support Case-C.

· FFS: whether signalling to enable Case-C is included/extended as part of SIB1 or other SIB, whether signalling needs to use configured BWP framework, whether CFR configuration for MTCH can be provided by MCCH (e.g. if different CFR configuration is needed for MTCH), or whether it is up to RAN2 to ensure adequate signalling.

· FFS: support of Case D and/or Case E. 

Alternate proposal:
GC-PDCCH/PDSCH carrying MCCH or MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state can use a configured/defined CFR with a larger size than CORESET0 and equal to the initial BWP configured to an MBS capable UE. In Rel-17, at least support Case-C.
· FFS: Whether the initial BWP configured to an MBS capable UE is the same as that configured to a legacy UE.

· FFS: Signaling details for enabling Case C.

· FFS: Support of Case D and/or Case E. 
Agreement:
From RAN1 perspective, the CFR for broadcast reception of RRC_IDLE/INACTIVE UEs, includes at least the following configurations:

· One set of parameters configured for PDSCH for broadcast reception with GC-PDSCH

· One set of parameters configured for PDCCH for broadcast reception with GC-PDCCH

· FFS: whether some parameters configured for PDSCH/PDCCH are optional/needed for the supported cases of CFR.

· FFS: If necessary, depending on the cases supported, starting PRB and the number of PRBs 

· The reference for starting PRB is Point A. (Following the same approach to determine reference for starting PRB as that defined in AI8.12.1.)
Conclusion:

There is no specification support in Rel-17 for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs with configured/defined CFRs for group-common PDCCH/PDSCH with smaller size than the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case B).
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, if searchSpace#0 is configured for MTCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1.

1.1.4 Others
R1-2106626
Other issues for Rel-17 MBS
vivo

R1-2106665
Other Aspects for Rel-17 MBS
Nokia, Nokia Shanghai Bell

R1-2106748
Consideration on potential further enhancement for MBS
ZTE

R1-2106948
Discussion on other issues in Rel-17 MBS
CATT

R1-2107379
Other aspects of NR Multicast
Qualcomm Incorporated

Withdrawn 
R1-2107459
Other aspects for MBS
LG Electronics

R1-2107662
Impact from MCCH and MTCH on broadcast reception
Huawei, HiSilicon

R1-2107953
Other aspects for NR MBS
CHENGDU TD TECH LTD.

R1-2108173
Assumptions for performance evaluations of NR-MBS
Ericsson
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