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1. Introduction
This document summarizes contributions submitted to AI 8.5.2 regarding UE features for MC enhancements.
According to the updated UE features list agreed in RAN1#116 [1], there are following feature groups for MC enhancements.
· [bookmark: _Hlk85011108]FGs for multi-cell PUSCH/PDSCH scheduling with a single DCI
· 49-1	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
· 49-1b	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
· 49-2	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
· 49-2b	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
· 49-3x	Advanced UE capability for larger number of unicast DL DCI
· 49-3y	Advanced UE capability for larger number of unicast UL DCI
· 49-4a	Nominal RBG size of Configuration 3 for FDRA type 0 for DCI format 1_3
· 49-4b	Nominal RBG size of Configuration 3 for FDRA type 0 for DCI format 0_3
· 49-4c	Configurable Type-1A fields for DCI format 0_3/1_3
· 49-4d	FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 1_3/0_3
· 49-5a	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
· 49-5b	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
· FGs for multi-carrier UL Tx switching scheme
· 49-X	Supported switching option for each band pair in the band combination for UL Tx switching across more than 2 bands
· 49-Y	Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots
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2. FGs for multi-cell PUSCH/PDSCH scheduling with a single DCI
In [1], FGs for multi-cell PUSCH/PDSCH scheduling with a single DCI are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	49. NR_MC_enh
	49-1
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 1_3 for DL scheduling with same SCS between scheduling cell and cells in the set
2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type: value set: {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}, UE reports one or multiple of values from the value set
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
7) Supported HARQ feedback types, candidate values: {type 1, type2, type 1 and type 2}, Note: the UE shall report the same value for all supported BC for FG 49-1
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
9) Support Type-2 for ‘Antenna port(s)’ field
10) The number of unicast DL DCIs to process per slot of scheduling cell for a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3
· One DCI format 1_3 for the set of cells and,
· One unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells that are not scheduled by DCI 1_3
11) Monitoring SS set(s) for DCI format 1_3 for a set of cells for the following cases
· 1) Search space set configuration for DCI format 1_3 for the set of cells is provided only on the scheduling cell, or;
· 2) Search space set configurations for DCI format 1_3 for the set of cells with the same searchSpaceId are provided on both the scheduling cell and a serving cell in the set of cells with the scheduling cell being NOT in the set of cells
· UE supporting FG 49-1 can additionally report whether the UE support following case
· 3) Search space set configurations for DCI format 1_3 for the set of cells with the same searchSpaceId are provided on both the scheduling cell and a serving cell in the set of cells with the scheduling cell being in the set of cells
12) When multiple component 3 values are reported and if scheduling cell is not included in the set of cells, support multi-cell PDSCH scheduling by DCI format 1_3 from one carrier type, indicated in component 3, to another carrier type, indicated in component 3, for the following scheduling cases:
· FR1 licensed TDD to FR1 unlicensed TDD
· FR2-1 to FR2-2
· UE can additionally report the support of {FR1 licensed FDD from/to FR1 licensed TDD}
	
	Yes
	
	UE does not support multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	Per BC
	N/A
	N/A
	N/A
	Note: Support of CCS with DL DCI formats 1_1/1_2 is according to FG 6-10
	Optional with capability signaling

	49. NR_MC_enh
	49-1b
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 1_3 for DL scheduling where scheduling cell is not included in a set of cells in same PUCCH group.
2) Scheduling cell is PCell or SCell, and a set of cells includes only SCells.
3a) Scheduling cell and co-scheduled cells have different SCS. The set of co-scheduled cells share the same SCS and carrier type
Candidate value set for component 3a:
· {Scheduling cell of lower SCS and scheduled cells of higher SCS, Scheduling cell of higher SCS and scheduled cells of lower SCS, both}
3b) Scheduling cell and co-scheduled cells have same or different carrier type (FR1 licensed FDD or FR1 licensed TDD or FR1 unlicensed TDD or FR2-1 or FR2-2).
Candidate value set for component 3b:
· Indication of support/not support for each of applicable combinations of scheduling cell from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} and scheduled cells from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} from the band combinations
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
7) Supported HARQ feedback types, candidate values: {type 1, type2, type 1 and type 2}, Note: the UE shall report the same value for all supported BC for FG 49-1b
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
9) Support Type-2 for ‘Antenna port(s)’ field
10) The number of unicast DL DCIs to process per N consecutive slots of scheduling cell for a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3
· One DCI format 1_3 for the set of cells and,
· One unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells that are not scheduled by DCI 1_3
· For low-to-high SCS, N = 1.
· For high-to-low SCS, N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)
11) Monitoring SS set(s) for DCI format 1_3 for a set of cells for the following cases
2) Search space set configurations for DCI format 1_3 for the set of cells with the same searchSpaceId are provided on both the scheduling cell and a serving cell in the set of cells
	
	Yes
	
	UE does not support multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell which is not included in a set of cells with different SCS/carrier type scheduling cell and cells in the set
	Per BC
	N/A
	N/A
	N/A
	Note: Support of CCS with DL DCI formats 1_1/1_2 is according to FG 18-5
	Optional with capability signaling

	49. NR_MC_enh
	49-2
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 0_3 for UL scheduling with same SCS between scheduling cell and cells in the set
2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type:value set: {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}, UE reports one or multiple of values from the value set
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
7) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
8) Support Type-2 for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields
9) The number of unicast UL DCIs to process per slot of scheduling cell for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3
· For FDD scheduling cell
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
· For TDD scheduling cell
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell
10) Monitoring SS set(s) for DCI format 0_3 for a set of cells for the following cases
· 1) Search space set configuration for DCI format 0_3 for the set of cells is provided only on the scheduling cell, or;
· 2) Search space set configurations for DCI format 0_3 for the set of cells with the same searchSpaceId are provided on both the scheduling cell and a serving cell in the set of cells with the scheduling cell being NOT in the set of cells
· UE supporting FG 49-2 can additionally report whether the UE support following case
· 3) Search space set configurations for DCI format 0_3 for the set of cells with the same searchSpaceId are provided on both the scheduling cell and a serving cell in the set of cells with the scheduling cell being in the set of cells
11) -	When multiple component 3 values are reported and if scheduling cell is not included in the set of cells, support multi-cell PUSCH scheduling by DCI format 0_3 from one carrier type, indicated in component 3, to another carrier type, indicated in component 3, for the following scheduling cases:
· FR1 licensed TDD to FR1 unlicensed TDD
· FR2-1 to FR2-2
· UE can additionally report the support of {FR1 licensed FDD from/to FR1 licensed TDD}
	
	Yes
	
	UE does not support multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	Per BC
	N/A
	N/A
	N/A
	Note: Support of CCS with UL DCI formats 0_1/0_2 is according to FG 6-10
	Optional with capability signaling

	49. NR_MC_enh
	49-2b
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 0_3 for UL scheduling where scheduling cell is not included in a set of cells in same PUCCH group.
2) Scheduling cell is PCell or SCell, and a set of cells includes only SCells.
3a) Scheduling cell and co-scheduled cells have different SCS. The set of co-scheduled cells share the same SCS and carrier type
Candidate value set for component 3a:
· {Scheduling cell of lower SCS and scheduled cells of higher SCS, Scheduling cell of higher SCS and scheduled cells of lower SCS, both}
3b) Scheduling cell and co-scheduled cells have same or different carrier type (FR1 licensed FDD or FR1 licensed TDD or FR1 unlicensed TDD or FR2-1 or FR2-2).
Candidate value set for component 3b:
· Indication of support/not support for each of applicable combinations of scheduling cell from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} and scheduled cells from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} from the band combinations
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
7) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
8) Support Type-2 for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields
9) The number of unicast UL DCIs to process per N consecutive slots of scheduling cell for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3
· For FDD scheduling cell
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
· For TDD scheduling cell
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell
· For low-to-high SCS, N = 1.
· For high-to-low SCS, N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)
10) Monitoring SS set(s) for DCI format 0_3 for a set of cells for the following cases
2) Search space set configurations for DCI format 0_3 for the set of cells with the same searchSpaceId are provided on both the scheduling cell and a serving cell in the set of cells
	
	Yes
	
	UE does not support multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell which is not included in a set of cells with different SCS/carrier type scheduling cell and cells in the set
	Per BC
	N/A
	N/A
	N/A
	Note: Support of CCS with UL DCI formats 0_1/0_2 is according to FG 18-5b
	Optional with capability signaling

	49. NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Processing up to X unicast DCI scheduling PDSCH per scheduled cell in a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3:
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC
	49-1b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Processing up to X unicast DCI scheduling PUSCH per scheduled cell in a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC
	49-2b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-4a
	Nominal RBG size of Configuration 3 for FDRA type 0 for DCI format 1_3
	1) Support of nominal RBG size of Configuration 3 for FDRA type 0 for DCI format 1_3
	At least one of {49-1, 49-1b}
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-4b
	Nominal RBG size of Configuration 3 for FDRA type 0 for DCI format 0_3
	1) Support of nominal RBG size of Configuration 3 for FDRA type 0 for DCI format 0_3
	At least one of {49-2, 49-2b}
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-4c
	Configurable Type-1A fields for DCI format 0_3/1_3
	1) Support Type-1A for ‘Antenna port(s)’ field for DCI format 1_3
2) Support Type-1A for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields for DCI format 0_3
	At least one of {49-1, 49-1b, 49-2, 49-2b}
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-4d
	FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 1_3/0_3
	1) Support of FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 0_3
2) Support of FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b}
	Yes
	
	
	Per UE
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5a
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_3 scheduling at least a PDSCH
2. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_3 without scheduling a PDSCH using a reserved FDRA value
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 3 HARQ codebook triggered by DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group.
	Optional with capability signaling

	49. NR_MC_enh
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured
Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}.

For component 2 and 5, same values as for FG25-6 are reported (if the UE also report FG25-6)
	Optional with capability signaling




Tdocs
Following inputs are provided in contributions for the RAN1#116 meeting.
	[2]
	Huawei, HiSilicon
	FG 49-5b
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	49. NR_MC_enh
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured
Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}.

For component 2 and 5, same values as for FG25-6 are reported (if the UE also report FG25-6)
	Optional with capability signaling



For component 4 of FG49-5b, a DCI format 1_3 can trigger the enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the DCI format 1_3, which means the UE supports DCI format 1_3 indicating different HARQ-ACK priorities. However, FG11-4 is only applicable to legacy DCI format (DCI format 0_1/1_1/0_2/1_2). Therefore, similar to FG11-4, a new FG needs to be introduced for single DCI to indicate support for PUCCH with different priorities, such as FG49-6. The support for PUCCH with different priorities by single DCI can be independent of existing FG11-4. 
Proposal 1: Support to introduce the following FG for two HARQ-ACK CBs with different priorities by using DCI format 1_3.
	Index
	Feature Group
	Components

	49-6
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH.
4. Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when DCI 1_3 is configured per BWP.
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and 'codeBlockGroupTransmission" for different HARQ-ACK codebooks.
6. Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
7. Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
8. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK



If a UE reporting both FG49-5b and FG 11-4 does not support to indicate different HARQ-ACK priorities by DCI format 1_3 (FG49-6), the UE can only trigger the enhanced type 3 HARQ-ACK codebook using the first PUCCH configuration. This case is contradictory to the component 4 of FG49-5b. Therefore, in order to avoid the case, the FG number in the square bracket should be the number of a new FG which is to support indicate different HARQ-ACK priorities by DCI format 1_3. 
Proposal 2: Update the component 4 of FG 49-5b with the following changes if the newly proposed FG49-6 is agreed.
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-6[11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot



SCell Dormancy Indication
In the previous RAN1 meeting, SCell dormancy indication was agreed to be supported in DCI format 0_3/1_3. In the current specification, as shown in FG 18-4 in [2], UE features for SCell dormancy indication are supported in DCI format 0_1/1_1. These are not applicable to DCI format 0_3/1_3 yet, and it is preferable to add a corresponding new FG.
Proposal 3: Support to introduce the following FG for SCell dormancy indication in DCI format 0_3/1_3.
	Index
	Feature Group
	Components

	49-7
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3/1_3



Cross Slot Scheduling
In the current specification, FG 19-2 specifies that the cross-slot scheduling with minimum scheduling offset K0/K2 is supported for DCI format 0_1/1_1 [2]. Considering that the minimum applicable scheduling offset indicator also exists in DCI format 0_3/1_3, another corresponding FG is of necessity to enable this feature by using DCI format 0_3/1_3.
Proposal 4: Support to introduce the following FG for cross slot scheduling in DCI format 0_3/1_3.
	Index
	Feature Group
	Components

	49-8
	Cross slot scheduling
	1) Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3 and 1_3
2) minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset
3) minimumSchedulingOffset K2 configuration for PUSCH
4) Support of extended value range for aperiodic CSI-RS triggering offset



Additional Features
As indicated by Proposal 2-4-1 in [3], six additional FGs are proposed to be introduced for DCI 0_3/1_3. For the first three FGs, the related discussions are provided in previous sections and we propose to introduce them for DCI format 0_3/1_3. 
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3: The UE feature supporting PHY priority handling for one-shot HARQ-ACK feedback, i.e., FG 25-5 for legacy DCI should be applicable to DCI format 1_3.
· Unified-TCI indication by DCI format 1_3: As shown by FG 23-1-1b and FG 23-10-1b, UE features defining the UE capabilities for unified TCI with joint and separate DL/UL TCI updates are supported in DCI format 1_1/1_2. It is preferable to add a corresponding new FG for DCI format 1_3.
· UE features for DCI format 1_3/format 0_3 based BWP switching: A new FG can be added to specify the UE features for DCI format 1_3/0_3 based BWP switching.
These features are either motivated by rather important BWP/MIMO operations, or URLLC services, aiming for a more efficient system operation. Therefore, it is recommended that these five FGs can be applicable to provide a comprehensive functionality for DCI format 0_3/1_3. New optional FGs can be introduced.
Proposal 5: Introduce the following FGs,
-	SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
-	DL priority indicator in DCI format 1_3
-	UL priority indicator in DCI format 0_3
-	PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
-	Unified-TCI indication by DCI format 1_3
-	UE features for DCI format 1_3/format 0_3 based BWP switching

	[3]
	ZTE
	For FG40-5b, the following components were agreed in the last RAN1 meeting.
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot


FG 49-5b is about enhanced Type-3 codebook triggering in DCI format 1_3. It is to apply the legacy feature group of enhanced Type-3 codebook triggering (i.e., FG 25-6) to DCI format 1_3 and all the components are copied with adaptive modification. For component 4, if the UE supports two HARQ-ACK codebooks in the one slot, two HARQ-ACK codebooks should include Type-3 codebook. In the legacy, there are more than one feature groups for different cases on two HARQ-ACK codebooks (e.g., FG 11-4 for slot+slot/sub-slot, 11-4a for sub-slot+sub-slot). Therefore, 'in [11-4]' should be removed so that all the cases are covered. 
Proposal 1: Component 4 in FG 49-5b should be confirmed with the following modification.
· Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
In last meeting, the following proposal was discussed.
	Proposal 2-4-1:
· Introduce following FGs, details are FFS
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching


The unified TCI indication is supported for legacy DCI formats and CS-RNTI is used to scrambled the CRC for the DCI formats. However, CS-RNTI is not supported for DCI format 1_3. It means unified TCI indication by DCI format 1_3 is not supported and therefore the corresponding feature is not needed.
[bookmark: _Hlk163150566]Proposal 2: There should be no need to introduce feature group for unified TCI indication by DCI format 1_3.
In the legacy, if the UE supports more than one BWPs, the UE should support BWP switching including DCI-based BWP switching and timer-based BWP switching. This is not relevant to the DCI formats. Therefore, there is no need to introduce feature group on DCI format 1_3/0_3 based BWP switching.
Proposal 3: There should be no need to introduce feature group for DCI format 1_3/0_3 based BWP switching.

	[4]
	Vivo
		Proposal 2-4-1:
Based on the discussion in Wednesday UE feature session, it seems companies can accept to introduce new FGs for following features. Therefore, details should be provided to complete all ASN.1 impacts for new FGs if it is agreed to be introduced. Regarding the reporting granularity for these potential new FGs, some companies suggested to apply “per-UE” so that we can save capability signaling while we can add existing FGs as prerequisite to check the support of the feature for each band/BC/FS/FSPC.
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· [bookmark: _Hlk162987304]PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
For other proposed features, further clarification on the necessity of new FGs seems to be necessary.
Question 2-4-2:
· Companies are encouraged to provide views on following potential new FGs
· #1: UE features for incremental delay for BWP switch processing on additional SCells in a mc-DCI based simultaneous dormant BWP switching on multiple Scells
· Companies are encouraged to provide views on following potential new FGs
· #2: Separate FGs for PDCCH monitoring with DCI format 1_3/0_3 for 480kHz and 960kHz (with clarifying that FR2-2 in FG49-1, 49-1b, 49-2, 49-2b are for SCS of 120kHz)


[bookmark: _Ref131697486][bookmark: _Ref131697556][bookmark: _Ref115427046][bookmark: _Ref142568997]Essentially, we are supportive of introducing dedicated FGs for the aforementioned four functionalities for mc-DCI. It is noted that scellDormancyWithinActiveTime is reported per BC. Thus, the dormancy capability for mc-DCI should be per BC reported as well. An example of the new capabilities is given in the Appendix.
#1 UE features for incremental delay for BWP switch processing on additional SCells in a mc-DCI based simultaneous dormant BWP switching on multiple Scells
One more point to consider is that the scenario where a single mc-DCI triggers multiple cells to switch to/from dormancy simultaneously may require additional switching delay. R16 introduced an additional processing delay (i.e., bwp-SwitchingMultiDormancyCCs) for simultaneous dormant BWP switching on multiple SCells. Based on the relevant FG description and RAN4 spec text below, when DCIs simultaneously trigger BWP switches between dormant BWPs and non-dormant BWPs across multiple cells, the UE needs to extend the time required for executing the BWP switches.
[bookmark: _Ref163064609]Observation 1. In R16, when sc-DCIs trigger BWP switching between dormant BWPs and non-dormant BWPs across multiple cells simultaneously, the time required for executing the BWP switching are prolonged based on value reported by bwp-SwitchingMultiDormancyCCs.
	18. MR-DC/CA enhancement
	18-4
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1
	6-5
	scellDormancyWithinActiveTime-r16
	CA-ParametersNR-v1610

	18. MR-DC/CA enhancement
	18-4a
	SCell dormancy indication outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	19-1
	scellDormancyOutsideActiveTime-r16
	CA-ParametersNR-v1610

	6. LTE_NR_DC_CA_enh
	6-3
	Dormant BWP switching on multiple CCs RRM requirements
	Incremental delay for BWP switch processing on additional SCells in DCI based simultaneous dormant BWP switching on multiple SCells
	RAN1 feature 18-4 or 18-4a
	bwp-SwitchingMultiDormancyCCs-r16
CHOICE {
type1-r16 ENUMERATED {us100, us200},
type2-r16 ENUMERATED {us200, us400, us800, us1000}
}
	Phy-ParametersCommon

	scellDormancyWithinActiveTime-r16
Indicates whether the UE supports SCell dormancy indication received on SPCell with DCI format 0_1/1_1 sent within the active time as defined in clause 10.3 of TS 38.213 [11]. If the UE indicates the support of this, the UE supports one dormant BWP and at least one non-dormant BWP per carrier. To support more than one non-dormant BWP in a carrier, the UE indicates support of upto4 in bwp-SameNumerology or upto4 in bwp-DiffNumerology. One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting bwp-SameNumerology.
	BC
	No

	scellDormancyOutsideActiveTime-r16
Indicates whether the UE supports SCell dormancy indication received on SPCell using DCI format 2_6 sent outside the active time as defined in clause 10.3 of TS 38.213 [11]. A UE supporting this feature shall also indicate support of power saving DRX adaptation using drx-Adaptation-r16 and shall also support one dormant BWP and at least one non-dormant BWP per carrier. To support more than one non-dormant BWP in a carrier, the UE indicates support of upto4 in bwp-SameNumerology or upto4 in bwp-DiffNumerology. One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting bwp-SameNumerology.
	BC
	No

	[bookmark: _Hlk162987407]bwp-SwitchingMultiDormancyCCs-r16
Indicates whether the UE supports incremental delay for BWP switch processing on additional SCells in DCI based simultaneous dormant BWP switching on multiple SCells as specified in TS 38.133 [5]. The capability signalling comprises of the following:
-	type1-r16 indicates the delay value for type 1 BWP switching delay and has values of {100us, 200us}
-	type2-r16 indicates the delay value for type 2 BWP switching delay and has values of {200us, 400us, 800us, 1000us}
The UE indicating support of this feature shall also support scellDormancyWithinActiveTime-r16 or scellDormancyOutsideActiveTime-r16.
	UE
	No



	38.133 
8.6.2A	DCI based BWP switch delay on multiple CCs
The requirements in this clause only apply to the case when the same type of BWP switch (DCI based BWP switch) is performed on multiple CCs simultaneously or over partially overlapping time period.
8.6.2A.1	Simultaneous DCI based BWP switch delay on multiple CCs
The delay requirements for simultaneous DCI based BWP switch on multiple CCs in this clause apply only if the timing difference among the first symbol of slot carrying DCI for all CCs is received within the MRTD for inter-band CA as defined in clause 7.6.4.
For DCI-based BWP switch on multiple CCs, after the UE receives BWP switching request, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWPs on the serving cells on which BWP switch on the first DL or UL slot occurs right after a time duration of TMultipleBWPswitchDelay which starts from the beginning of DL slot n, where slot n is slot which UE receives the earliest BWP switching request among CCs on which UE is performing simultaneous DCI-based BWP switching.
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TMultipleBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths on any serving cell.
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay + Y, which is defined as:
	TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1)
Where:
-	TBWPswitchDelay is the BWP switching delay on single CC defined in Table 8.6.2-1 depending on UE capability bwp-SwitchingDelay [2]. TBWPswitchDelay shall be based on the smallest SCS among SCS of all involved CCs before and after BWP switch. If the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay shall be based on the smallest SCS among all SCS values of all involved CCs.
-	D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability bwp-SwitchingMultiCCs-r16 [TS 38.306, 14] for switching between non-dormant BWPs, and bwp-SwitchingMultiDormancyCCs-r16 for switching between non-dormant and dormant BWPs.
-	For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of CCs in same FR; For UE which is not capable of per-FR gap, or the BWP switches on any CC involves SCS changing, N is the number of CCs undergoing simultaneous BWP switch.
· Y=0, if the serving cell where UE receives DCI for BWP switch is same as the serving cell on which BWP switch occurs for each involved serving cell.
Y equals to the length of one slot at smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change,
-	if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. If both scheduling cell and scheduled cell are in FR2-2, Y shall follow the SCS of 120 KHz. .


As the prerequisite of bwp-SwitchingMultiDormancyCCs is FG 18-4/4a, it cannot be directly applied to mc-DCI. For supporting the incremental delay for the simultaneous dormancy BWP switching triggered by a mc-DCI, a new capability needs to be introduced. An example for the capability is shown in the Appendix. As the R16 capability bwp-SwitchingMultiDormancyCC is reported per UE, the proposed capability should be per UE reported as well. Alternatively, as bwp-SwitchingMultiDormancyCCs was introduced by RAN4 in R16, another approach is to send an LS to RAN4 to ask RAN4 to define the details.
[bookmark: _Hlk131434340][bookmark: _Ref134998357]#2: Separate FGs for PDCCH monitoring with DCI format 1_3/0_3 for 480kHz and 960kHz (with clarifying that FR2-2 in FG49-1, 49-1b, 49-2, 49-2b are for SCS of 120kHz)
Regarding the 2nd Question, we believe that if there is a need to support 480kHz/960kHz for mc-scheduling,  optional capabilities for 480kHz/960kHz should be considered. Because when defining the DCI processing capabilitis for high-to-low scheduling in FGs 49-1b/2b, SCS values greater than 120kHz are not included. 
Additionally, the DCI processing capability for 480/960kHz in FG24-4/24-5 is defined per Xs slots per scheduled cell,while the granularity of the agreed DCI processing capability for MC is per N slots per set of cell. Therefore, the existing FG, such as FG 24-4 or 24-5, cannot be directly reused for MC. As we are on a very late stage, and there is no explicit agreement to support 480/960kHz, we suggest to clarify whether 480kHz and 960kHz are supported for mc-scheduling first before discussing how to design the FG. Examples for 480kHz/960kHz FGs for MC are provided in the appendix.
[bookmark: _Ref159077350]Proposal 1. Introduce new FGs to indicate the support of the following features for DCI format 0_3/1_3:
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· [bookmark: _Hlk162988088]Incremental delay for BWP switch processing on additional SCells in a mc-DCI based simultaneous dormant BWP switching on multiple SCells 
[bookmark: _Ref163064383]Proposal 2. Clarify whether 480kHz and 960kHz are supported for mc-scheduling first. If supported, new FGs for PDCCH monitoring with DCI format 1_3/0_3 for 480kHz and 960kHz are needed.

#Editorial change
In FG 49-2b, there is a formatting issue with the indentation of the bullet for TDD scheduling cell; it should be aligned at the same level as the previous bullet for FDD.
	49-2b
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
	9) The number of unicast UL DCIs to process per N consecutive slots of scheduling cell for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3
· For FDD scheduling cell
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
· For TDD scheduling cell
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell
· For low-to-high SCS, N = 1.
· For high-to-low SCS, N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)


[bookmark: _Ref163064385]Proposal 3. Correct the indentation of the bullet for TDD scheduling cell in component 9 for 49-2b: placing it on the same level as the previous bullet for FDD scheduling cell.
Based on the above discussion, the UE feature for mc-scheduling can be updated as shown in the appendix (changes in red)
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	49. NR_MC_enh
	49-6
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 1_3/0_3
	At least one of {49-1, 49-1b,49-2,49-2b}
	Yes
	
	UE does not support dormancy switch triggered by a mc-DCI
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	49. NR_MC_enh
	49-6a
	Dormant BWP switching on multiple CCs RRM requirements
	Incremental delay for BWP switch processing on additional SCells in a mc-DCI based simultaneous dormant BWP switching on multiple SCells
bwp-SwitchingMultiDormancyCCsInMcDCI
CHOICE {
type1 ENUMERATED {us100, us200},
type2 ENUMERATED {us200, us400, us800, us100
	49-6
	Yes
	
	UE does not support incremental delay for simultaneous dormant BWP switching triggered by a mc-DCI
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	49. NR_MC_enh
	49-7a
	DL priority indication in DCI format 1_3
	Indicates whether the UE supports DL priority indication in a DCI format 1_3
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support DL priority indication in a DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	49. NR_MC_enh
	49-7b
	UL priority indication in DCI format 0_3
	Indicates whether the UE supports UL priority indication in a DCI format 0_3
	At least one of {49-2, 49-2b}
	Yes
	
	UE does not support UL priority indication in a DCI format 0_3
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	49. NR_MC_enh
	49-8a
	PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3
	49-5a
	Yes
	
	UE does not support PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	49. NR_MC_enh
	49-9a
	480KHz SCS support for DL scheduling by DCI format 1_3
	1. Multi-cell PDSCH scheduling by DCI format 1_3 for the operation with 480 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
3. Within the Ys = 1 slot (with Xs=4), monitoring of UE-SS configured for DCI format 1_3 with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported
4. The number of unicast DL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3
· One DCI format 1_3 for the set of cells and,
· One unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells that are not scheduled by DCI 1_3
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support 480kHz for mc-DCI DL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	
	Optional with capability signalling

	49. NR_MC_enh
	49-9b
	480KHz SCS support for UL scheduling by DCI format 0_3
	1. Multi-cell PUSCH scheduling by DCI format 0_3 for the operation with 480 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
3. Within the Ys = 1 slot (with Xs=4), monitoring of UE-SS configured for DCI format 0_3 with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported
4. The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for FDD
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
5. The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for TDD
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell
	At least one of {49-2, 49-2b}
	Yes
	
	UE does not support 480kHz for mc-DCI UL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	
	Optional with capability signalling

	49. NR_MC_enh
	49-9c
	Enhanced PDCCH monitoring for 480KHz for mc-scheduling
	1. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys)=(4,2)
2. Within each of the Ys = 2 slots (with Xs=4), monitoring of UE-SS configured for DCI format 1_3 or 0_3 in the first 3 OFDM symbols of each slot 
	At least one of {49-9a, 49-9b}
	Yes
	
	UE does not support 480kHz for enhanced PDCCH monitoring for DCI format 1_3/0_3
	Per BC
	N/A
	N/A
	FR2-2 only
	
	Optional with capability signalling

	49. NR_MC_enh
	49-10a
	960KHz SCS support for DL scheduling by DCI format 1_3
	1. Multi-cell PDSCH scheduling by DCI format 1_3 for the operation with 960 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)=(8,1)
3. Within the Ys = 1 slot (with Xs=8), monitoring of UE-SS configured for DCI format 1_3 with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y)= (7, 3) is supported
4. The number of unicast DL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3
· One DCI format 1_3 for the set of cells and,
· One unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells that are not scheduled by DCI 1_3

	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support 960kHz for mc-DCI DL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	
	Optional with capability signalling

	49. NR_MC_enh
	49-10b
	960KHz SCS support for UL scheduling by DCI format 0_3
	1. Multi-cell PUSCH scheduling by DCI format 0_3 for the operation with 960 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)=(8,1)
3. Within the Ys = 1 slot (with Xs=8), monitoring of UE-SS configured for DCI format 0_3 with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y)= (7, 3) is supported
4. The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for FDD
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
5.The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for TDD
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell

	At least one of {49-2, 49-2b}
	Yes
	
	UE does not support 960kHz for mc-DCI UL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	
	Optional with capability signalling

	49. NR_MC_enh
	49-10c
	Enhanced PDCCH monitoring for 960KHz for mc-scheduling
	1. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)
2. Within each of the Ys = 2 (with Xs=4) or Ys = 4 (with Xs=8) slots, monitoring of UE-SS configured for DCI format 1_3 or 0_3 in the first 3 OFDM symbols of each slot or within the Ys = 1 (with Xs=4) slot, monitoring of UE-SS configured for DCI format 1_3 or 0_3 with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (7, 3)
	At least one of {49-10a, 49-10b}
	Yes
	
	UE does not support 960kHz for enhanced PDCCH monitoring for DCI format 1_3/0_3
	Per BC
	N/A
	N/A
	FR2-2 only
	
	Optional with capability signalling
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	OPPO
	SCell dormancy indication within active time by DCI formats 1_3 and 0_3
In the current UE feature framework, there is already an FG18-4 for SCell dormancy indication within active time by DCI formats 0_1/1_1, which has FG6-5 (Basic DL NR-NR CA operation) as prerequisite and per-BC granularity. Therefore it is a natural direction to follow the same FG definition for SCell dormancy indication within active time by DCI formats 0_3/1_3. 
Proposal 1: Introduce a UE FG for “SCell dormancy indication within active time by DCI formats 0_3/1_3”, where
· The FG description is “Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3/1_3” .
· The prerequisite is “6-5 and at least one of {49-1, 49-1b, 49-2, 49-2b}”.
· Granularity is “per BC” (same as FG18-4).

DL priority indicator in a DCI format 1_3
In our view, the FGs relating to DL priority indication in the current UE feature framework should be cloned for DCI 1_3, by replacing legacy DL-scheduling DCI formats with DCI 1_3. For FGs depending on mixed DL-scheduling DCI formats, it is enough for the clone to include DCI 1_3 and at least one of DCI 1_1 and 1_2. 
Proposal 2:  Introduce following FGs for DL priority indication in DCI format 1_3. 
· A new FG49-Z cloned from FG11-4.
· Copy FG11-4 components to FG49-Z, where the component 4 is modified as “Supports a DCI format (from the formats 1_1/1_21_3) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_10_3/1_3 is configured or only DCI format 0_2/1_2 is configured per BWP.”
· FG49-Z has prerequisites of “at least one of {49-1, 49-1b}”
· FG49-Z is “per FS” (same as FG11-4). 
· A new FG49-Za cloned from FG11-4a.
· Copy FG11-4a components to FG49-Z, where the component 4 is modified as “Supports a DCI format (from the formats 1_1/1_21_3) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_10_3/1_3 is configured or only DCI format 0_2/1_2 is configured  in USS per BWP.” 
· FG49-Za has prerequisites of “11-3 and FG49-Z”
· FG49-Za is “per FS” (same as FG11-4a). 
· A new FG49-Zb cloned from FG11-4b
· The component of FG49-Zb is “Support of priority indicator field configured in DCI formats 1_3 and at least one of DCI formats 1_1 and 1_2 in a BWP when configured to monitor both DCI formats 1_3 and at least one of DCI formats 1_1 and 1_2 in the BWP”.
· FG49-Zb has prerequisites of “FG49-Z”.
· FG49-Zb is “per UE” (same as FG11-4b). 

UL priority indicator in a DCI format 0_3
The logic behind the new FG of UL priority indicator in a DCI format 0_3 should be similar to the new FGs of DL priority indicator in a DCI format 1_3, but is only cloned from FG12-1a. 
Proposal 3:  Introduce a new FG49-ZZ for UL priority indication in DCI format 0_3. 
· The component description of FG49-ZZ is “Support of priority indicator field configured in DCI formats 1_3 and at least one of DCI formats 0_1 and 0_2 in a BWP when configured to monitor both DCI formats 1_3 and at least one of DCI formats 0_1 and 0_2 in the BWP.”
· FG49-ZZ has prerequisites of “12-1 and at least one of {49-2, 49-2b}”
· FG49-ZZ is “per UE” (same as FG12-1a). 

PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
The design of new FG for PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3 should take into account the existing FG25-5.
Proposal 4:  Introduce a new FG49-ZZZ for PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3. 
· The component description of FG49-ZZZ is “Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3”
· FG49-ZZZ has prerequisites of “49-5a and 49-Z”
· FG49-ZZZ is “per Band” (same as FG25-5). 

	[6]
	Samsung
	This section discusses remaining issues of UE features for joint scheduling of PDSCHs/PUSCHs on multiple serving cells using a single DCI format. The following is based on the discussions in RAN1#116 [1] and corresponding agreements [2] that resulted in an updated list of UE features for multi-cell scheduling as captured in [3].
[bookmark: _Hlk163143517]FGs 49-3x and 49-3y for Advanced DCI processing: The following was agreed in RAN1#116. 
	Agreement (RAN1#116)
· For 49-3x, 
· add the following component
· Processing up to X unicast DCI scheduling PDSCH per scheduled cell in a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3:
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC
· prerequisite FG is FG49-1b
· reporting granularity is per BC

Agreement (RAN1#116)
· For 49-3y, 
· add the following component
· Processing up to X unicast DCI scheduling PUSCH per scheduled CC in a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC
· prerequisite FG is FG49-2b
· reporting granularity is per BC


[bookmark: _Hlk142634069][bookmark: _Hlk135005790]
However, the definition of the “unicast DCI” is not clear in the agreed description. Without any clarification, the “unicast DCI” could refer to SC-DCI, in which case FG 49-3x and FG49-3y will become identical to legacy FGs 18-5c and 18-5d, respectively. The UE feature list needs to explicitly clarify the applicability of MC-DCI as is captured in the main FGs 49-1b and 49-2b. 

[bookmark: _Hlk149908731][bookmark: _Hlk149921562]Proposal 1: For Advanced DCI processing capabilities FG 49-3x/49-3y, clarify that the “unicast DCI” includes the MC-DCI, as shown below, to distinguish from legacy FGs 18-5c and 18-5d:


	49. NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Processing up to X unicast DCI scheduling PDSCH per scheduled cell in a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3:
· [Up to] X DCI formats 1_3 for the set of cells, and
· Up to X unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells in the set of cells
· For each cell in the set of cells, [no more than] X DCIs scheduling PDSCH for the cell
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC

	49-1b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Processing up to X unicast DCI scheduling PUSCH per scheduled cell in a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 
· [Up to] X DCI formats 0_3 for the set of cells, and
· Up to X unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells in the set of cells
· For a cell in the set of cells, [no more than] X DCIs scheduling PUSCH for the cell

· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC

	49-2b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Legacy or new FG for search space sharing with MC-DCI: A potential extension of search space set sharing to MC-DCI was briefly discussed in RAN1#116, which can improve the gNB scheduling flexibility and reduce the PDCCH blocking. One discussion point in RAN1#116 was whether the legacy FGs 6-21 and 6-22 are limited to SC-DCI or whether they can be also applicable to MC-DCI. Although the existing description of FGs 6-21 and 6-22 appear to be generic, it is possible to consider separate UE feature for the case of MC-DCI.

Proposal 2: RAN1 to conclude whether existing FGs 6-21 and 6-22 for DL/UL search space sharing can be directly applicable to MC-DCI, or whether new UE capabilities need to be defined to support search space sharing for MC-DCI.

Support of unified TCI indication via MC-DCI: One important issue is about the support of unified TCI indication via DCI format 1_3. A discussion point in RAN1#116 was whether DCI format 1_3 can support unified TCI state indication. It is noted that the support of unified TCI state via DCI format 1_3 along with PDSCH scheduling is already adopted in TS 38.214, as shown in the following excerpt. There is still an open issue whether DCI format 1_3, similar to DCI format 1_1, can indicate unified TCI without DL assignment or for non-scheduled cells in case of “partial” scheduling, which is to be discussed in RAN1. However, the latter issue has no impact on the main functionality of DCI format 1_3 for indication of unified TCI state, which is the baseline operation for MIMO after Rel-17. In fact, it is understood that most/all UE and gNB implementations since Rel-17 may only implement the Rel-17 unified TCI framework, so the UE feature list should be clear in terms of supporting the unified TCI indication via DCI format 1_3, either by reusing the legacy FG or by introducing a new FG, if needed.
	Excerpt from TS 38.214 v18.2.0 – Clause 5.1.5
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, a UE configured with dl-OrJointTCI-StateList with activated TCI-State or ul-TCI-StateList with activated TCI-UL-State receives DCI format 1_1/1_2/1_3 providing indicated TCI-State(s) and/or TCI-UL-State(s) for a CC or all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17. ….



Proposal 3: DCI format 1_3 supports unified TCI indication.
· FFS: reusing the legacy FG or introducing new FG.

Legacy or new FGs for other functionalities with MC-DCI: The following list was discussed in RAN1#116 as potential new UE features for MC-DCI. 
	Moderator Proposal 2-4-1 (RAN1#116, [1])
· Introduce following FGs, details are FFS
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching


For such functionalities, it is generally preferred to re-use legacy FGs as much as possible, especially when no new procedure is defined for the corresponding FG in case of MC-DCI. However, it is possible to consider new FGs when a strict need is shown, such as when the legacy FGs are restricted to legacy SC-DCI formats. 
Proposal 4: For other functionalities in presence of MC-CI, aim to reuse the legacy FGs as much as possible, unless legacy FGs are restricted to legacy SC-DCI formats or new procedure is defined in case of MC-DCI.

	[7]
	Ericsson
	In last RAN1 meeting, new FG proposals for support of SCell dormancy in DCI 1_3/0_3, etc were discussed but no conclusion was reached on them. While our preference was to reuse existing FGs, we would be OK with introducing a new FG for UE to indicate whether it supports SCell dormancy indication during active time via DCI format 0_3/1_3. The new FG should have per-UE granularity. For other such fields where new FGs may be deemed necessary, if new FG is introduced, it should be with per-UE granularity also.
[bookmark: _Toc163252739]For MCE, introduce a new FG for UE to indicate support of SCell dormancy indication field in DCI 0_3/1_3 with a per-UE reporting granularity. 

	[8]
	Nokia
	Enh. Type 3 HARQ-ACK triggering support for DCI format 1_3 (FG 49-5b)
The following FG on triggering of enh. Type 3 HARQ-ACK CB there is still something in yellow, which the moderator seems to have forgotten to remove the yellow marking.  
	Index
	Feature group
	Components

	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot



This should be corrected in an update during RAN1#116bis. 
Proposal 1.1: Remove the yellow highlight from [11-14] from component 4 of 49-5b. 

On the need for additional FGs 
During RAN1#115 & 116, there had been also discussions, if additional FGs would need to be introduced, including the following feature combinations (see Proposal 2-4-1 in Moderator / Hiroki’s v00 session notes from RAN1#116):
	Proposal 2-4-1:
· Introduce following FGs, details are FFS
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching





Scell dormancy indication within active time by DCI format 1_1 and 1_3:
The current description of is clearly referring to Scell dormancy indication using DCI format 0_1/1_1. Therefore, a separate capability seems to be required. 
As also discussed during RAN1#116, it would be preferable to not have the reporting then per BC, but just do the reporting ‘Per UE’ and link the existing FG 18-4 as a pre-requisite FG. 
Proposal 1.2: Introduce a UE capability for SCell dormancy indication with active time by DCI format 1_1 and 1_3, as FG 18-4 is DCI format specific for DCI format 0_1/1_1 (the additions no top of 18-4 / scellDormancyWithinActiveTime-r16 are in red): 
	SCell dormancy indication within active time by DCI format 0_3/1_3
	Indicates whether the UE supports SCell dormancy indication received on SPCell with DCI format 0_3/1_3 sent within the active time as defined in clause 10.3 of TS 38.213 [11].
	18-4
At least one of {49-1, 49-1b, 49-2, 49-2b }
	Per UE
	If the UE indicates the support of this, the UE supports one dormant BWP and at least one non-dormant BWP per carrier. To support more than one non-dormant BWP in a carrier, the UE indicates support of upto4 in bwp-SameNumerology or upto4 in bwp-DiffNumerology. One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting bwp-SameNumerology.



PHY priority indication in DCI format 1_1 and 1_3:
As discussed earlier, we don’t really think a separate capability would be needed, i.e. 
· a UE indicating 11-4 and 49-1 or 49-1b should automatically also support the PHY priority indication in DCI format 1_3
· and simarly a UE indicating 12-1 and 49-2/2b should support the PHY priority indication in DCI format 0_3. 

If a capability is seen as needed, then a UE capability as 11-4b and 12-1a for mixed DCI format monitoring could be done (as suggested by QC during RAN1#115). But please note, that the description needs a change there as the DCI format monitoring for multi-cell DCI is not configured in the BWP of the scheduled cell necessarily. Therefore, a different wording without the ‘configured in a BWP’ will be needed. 

Observation 1.1: There seems to be no need to introduce UE capabilities for PHY priority indication in DCI format 1_1 and 1_3, as the legacy FG can be re-interpreted. 
· In case the group still thinks UE capability reporting is required the following capability for mixed DCI formats could be considered (per UE with pre-requisite FG linkage): 
	DL priority indication in DCI with mixed DCI formats including DCI format 1_3
	1. Support of priority indicator field configured in DCI formats 1_3 and 1_1/1_2 for scheduling PDSCH with different HARQ-ACK priorities in a BWP of a serving cell
2. For a UE indicating also 11-4b, support of priority indicator field configured in DCI formats 1_1, 1_2 and 1_3 for scheduling PDSCH with different HARQ-ACK priorities in a BWP of a serving cell
	11-4
At least one of {49-1, 49-1b}
	Per UE

	UL priority indication in DCI with mixed DCI formats including DCI format 0_3
	1. Support of priority indicator field configured in DCI formats 0_3 and 0_1/0_2 for dynamic indication of priority level for dynamic PUSCH in a BWP of a serving cell 
2. For a UE indicating also 12-1a, support of priority indicator field configured in DCI formats 0_1, 0_2 and 0_3 for dynamic indication of priority level for dynamic PUSCH in a BWP of a serving cell
	12-1
At least one of {49-2, 49-2b}
	Per UE




PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
We would like to note here, that the PHY priority handling for Enh. Type 3 CB (see Sec. 2.3) is included there in the baseline capability already. For the Rel-16 one-shot feedback (i.e. Type 3 CB), the PHY priority handling was included in Rel-17 on top of the Rel-16 PHY priority handling. 
We would like to note here, that the PHY priority handling (in contrast to the triggering discussed in Sec. 2.3) is not DCI format specific: 
	25-5
	PHY priority handling for one-shot HARQ ACK feedback 
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI



Therefore, we do no see a need to introduce a capability already – as the current capability is generic already in terms of DCI formats (as the PHY priority handing is clearly independent of the triggering DCI format)
Observation 1.2: There is no need for a new capability the PHY priority handling for Type 3 HARQ-ACK CB triggering, as the existing UE FG 25-5 is not DCI format specific. 

Unified-TCI indication by DCI format 1_3
There seems to be a similar situation as for the other issues above. We think that the current capability 23-1-1b should be applicable also for DCI format 1_3. But as discussed by ZTE, maybe worth discussing if the functionality of of 23-1-1b should be supported in first place as this seems to be not an absolute must here. 
Proposal 1.3: Discuss if the functionalities of unified-TCI indication of FG 23-1-1b needs to be also supported with DCI format 1_3 (in addition to DCI format 1_1/1_2).

UE features for DCI format 1_3/format 0_3 based BWP switching
We think that there is on need for any UE capabilities for BWP switch triggered by DCI format 0_3 and 1_3, as the BWP switching is a baseline feature since Rel-15 (in FG 6-2, 6-3, ...) for the support of more than one UE-specific RRC configured BWP and the BWP switching applies to DCI formats supporting BWP switching.
Observation 1.3: There is no need for a new capability for BWP switching triggering by DCI format 0_3 and 1_3, as the BWP switching is an essential baseline Rel-15 feature and the BWP switching is not DCI format specific (but determined by the number of RRC configured BWPs supported by the UE only). 

HARQ-ACK re-transmission triggering for DCI format 1_3
The HARQ-ACK re-transmission is maybe in a similar position as the Enh. Type 3 HARQ-ACK triggering, as the FG description of FG 25-7 unfortunately mentions DCI formats 1_1 and 1_2 only. 
So maybe a similar handling as for the enh. Type 3 HARQ-ACK CB are suggested, using the wording from FG 25-7 and reusing the reported values from the underlying FG 25-7. 
Proposal 1.4: Introduce a UE capability for HARQ-ACK re-transmission triggering with the following details, as the FG 25-7 is DCI format specific for DCI format 1_1: 
	49-5c
	HARQ-ACK codebook re-transmission triggered by DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3 
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	25-7
At least one of {49-1, 49-1b}
	Per UE
	The minimum value M of component 3 and the maximum Value N of component 4 are given by the reported UE capability of components 3 and 4 of FG 25-7.




	[9]
	Qualcomm Incorporated
	Priority indicator
RAN1 agreed to support priority indicator for DCI format 0_3 and 1_3. There are UE features for priority indicator in legacy DCI formats as FG11-4, 11-4a, 11-4b, 12-1, and 12-1a. However, these legacy FGs are not applicable to DCI format 1_3 and DCI format 0_3 according to TR38.822.
· FG11-4/11-4a are for the case where only DCI format 0_1/1_1 or only DCI format 0_2/1_2 is configured as described in component 4 of FG11-4/11-4a:
· FG11-4, component 4: Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP.
· FG11-4a, component 4: Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP.
· FG11-4b indicates support of operation with mixed DCI formats for 1_1 and 1_2 with priority indication field.
· FG11-4b, component: Support of priority indicator field configured in DCI formats 1_1 and 1_2 in a BWP when configured to monitor both DCI formats 1_1 and 1_2 in the BWP
· FG12-1 does not have an explicit description of which DCI format(s) the FG is applicable. However, given FG12-1a is an additional FG to indicate priority indicator for mixed DCI formats for 0_1 and 0_2, it is obvious that FG12-1 is not applicable to DCI format 0_3.
· FG12-1a indicates support of operation with mixed DCI formats for 0_1 and 0_2 with priority indication field.
· FG12-1a, component: Support of priority indicator field configured in DCI formats 0_1 and 0_2 in a BWP when configured to monitor both DCI formats 0_1 and 0_2 in the BWP

From the above, it is obvious that corresponding FGs are necessary for DCI format 0_3 and 1_3.
Proposal 2:
· Introduce FGs for DL priority indicator in a DCI format 1_3:
· FG49-6: Two HARQ-ACK codebooks with different priorities with up to one sub-slot based HARQ-ACK codebook enabled for DCI format 1_3 (similar to FG11-4)
· FG49-7: Two HARQ-ACK codebooks with different priorities with two sub-slot based HARQ-ACK codebooks enabled for DCI format 1_3 (similar to FG11-4a)
· [bookmark: _Hlk163479579]FG49-8: Mixed DCI formats including DCI format 1_3 for DL priority indication in a BWP
· Support of priority indication field in DCI formats (1_1 or 1_2) and 1_3 (similar to FG11-4b) 
Proposal 3:
· Introduce FGs for UL priority indicator in a DCI format 0_3:
· FG49-9: UL priority indication in DCI with DCI format 0_3
· Support of priority indicator field configured in DCI format 0_3 (similar to FG12-1)
· FG49-10: Mixed DCI formats including DCI format 0_3 for UL priority indication
· Support priority indication field in DCI formats (0_1 or 0_2) and 0_3 (similar to FG12-1a)

PHY priority handling for one-shot HARQ-ACK by DCI 1_3
PHY priority handling for one-shot HARQ-ACK feedback (FG25-5) prerequisite FG11-4. FG11-4 does not indicate support of DCI format 1_3 as presented in the previous section. Therefore, it is necessary to introduce a new FG for PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3.
Proposal 4:
· Introduce FG for PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3: 
· FG49-11: PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3:
· Support transmission of Type-3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3 (similar to FG25-5)

HARQ-ACK re-transmission
FG25-7 specifies that HARQ-ACK re-transmission can be triggered by DCI format 1_1 and DCI format 1_2. To enable this by using DCI format 1_3, corresponding new FG is necessary.
Proposal 5:
· FG49-12: HARQ-ACK re-transmission triggered by DCI format 1_3 (similar to FG25-7)

SCell dormancy indication
FG18-4 indicates support of SCell dormancy indication by DCI format 0_1/1_1. There must be a corresponding FG for SCell dormancy indication by DCI format 0_3/1_3..
Proposal 6:
· Introduce FGs for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3:
· FG49-13: SCell dormancy indication within active time by DCI 1_3 (similar to FG18-4)
· FG49-14: SCell dormancy indication within active time by DCI 0_3 (similar to FG18-4)

Cross slot scheduling
FG19-2 indicates support of cross slot scheduling with minimum scheduling offset K0/K2 by DCI format 0_1/1_1. It is necessary to have another FG indicating support of dynamic indication of applicable minimum scheduling restriction by DCI format 0_3 and 1_3.
Proposal 7:
· UE features for cross-slot scheduling by DCI format 1_3 and DCI format 0_3 should be introduced
· FG49-15: Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3 (similar to FG19-2)
· FG49-16: Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3 (similar to FG19-2)

Unified-TCI indication by a DCI
FG23-1-1b and FG23-10-1b specify the UE capabilieis for unified TCI with joint and separate DL/UL TCI updates by a DCI format. According to their description, the FGs are limited to DCI format 1_1. In order to support the features by DCI format 1_3, it is necessary to introduce the FGs for joint DL/UL TCI update and for separate DL/UL TCI update, respectively.
Proposal 8:
· UE features for Unified-TCI indication by DCI format 1_3 should be introduced
· FG49-17: Unified TCI with joint DL/UL TCI update with DCI-based TCI state indication for DCI format 1_3:
· TCI state indication for update and activation 
· b) MAC-CE + DCI-based TCI state indication (use of DCI format 1_3 with DL assignment(s)), 
· c) MAC-CE + DCI-based TCI state indication (use of DCI format 1_3 without DL assignment)
· The min beam application time in Y symbols per SCS
· The max number of MAC-CE activated joint TCI states per CC in a band
· FG49-18: Unified TCI with separate DL/UL TCI update with DCI-based TCI state indication for DCI format 1_3:
· TCI state indication for update and activation 
· b) MAC-CE + DCI-based TCI state indication (use of DCI format 1_3 with DL assignment(s)), 
· c) MAC-CE + DCI-based TCI state indication (use of DCI format 1_3 without DL assignment)
· The min beam application time in Y symbols per SCS
· The max number of MAC-CE activated DL TCI states per CC in a band
· The max number of MAC-CE activated UL TCI states per CC in a band

The overall UE features for multicarrier enhancements proposed in this Section is summarized in Table 2 below.

Table 2: Additional UE features for Rel-18 multicarrier enhancements
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	
	49-6
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
7.	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK


	
	
	
	
	Per FS
	
	
	
	If a UE reports both 11-3 and 49-6, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 49-6 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.

The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the sub-slot HARQ-ACK codebook. It is assumed that only 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook.
-	Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
For component 6, maximum of 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook. Thus value reported for component 6 has no meaning for "slot-based + slot based".
	Optional

	
	49-7
	Two HARQ-ACK codebooks with two sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured in USS per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
7.	Candidate values for the component 6 of FG49-7 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.

	11-3 and 49-6
	
	
	
	Per FS
	
	
	
	The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the two sub-slot HARQ-ACK codebooks, respectively.
Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
	Optional

	
	49-8
	DL priority indication in DCI with mixed DCI formats including DCI format 1_3
	Support of priority indicator field configured in DCI formats 1_3 and (1_1 or 1_2) in a BWP when configured to monitor both DCI formats 1_3 and (1_1 or 1_2) in the BWP 
	49-6
	
	
	
	Per UE
	
	
	
	
	Optional

	
	49-9
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) for DCI format 0_3
1)	Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
2)	Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3)	Prioritization between UL channels/signals with different PHY priority levels
4)	Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5)  Additional number of symbols (d2) of the preparation time needed for the high priority UL transmission that cancels a low priority UL transmission 
	
	
	
	
	Per FS
	
	
	
	Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}


	Optional

	
	49-10
	UL priority indication in DCI with mixed DCI formats including DCI format 0_3
	Support of priority indicator field configured in DCI formats 0_3 and (0_1 or 0_2) in a BWP when configured to monitor both DCI formats 0_3 and (0_1 or 0_2) in the BWP 
	
	
	
	
	Per UE
	
	
	
	
	Optional

	
	49-11
	PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3
	10-16, 49-6
	
	
	
	Per band
	
	
	
	
	Optional

	
	49-12
	Triggered HARQ-ACK codebook re-transmission for DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-6)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	
	
	
	
	Per band
	
	
	
	Candidate values for component 3 is: M = {-7, -5, …, 1}
Candidate values for component 4 is: N= {4, 6, …, 24}

Note: The minimum requirement for Component 3 and Component 4 of FG 49-12 is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID
	Optional

	
	49-13
	SCell dormancy indication in DCI format 0_3
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3
	
	
	
	
	Per BC
	
	
	
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported

One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting 6-2 or 6-3
	Optional

	
	49-14
	SCell dormancy indication in DCI format 1_3
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 1_3
	
	
	
	
	Per BC
	
	
	
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported

One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting 6-2 or 6-3
	Optional

	
	49-15
	Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3
	1)	Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3
2)	minimumSchedulingOffset K2 configuration for PUSCH
3)   Support of extended value range for aperiodic CSI-RS triggering offset
	
	
	
	
	Per UE
	
	
	
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as "per UE"
	Optional

	
	49-16
	Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3
	1)	Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3
2)	minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset

	
	
	
	
	Per UE
	
	
	
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as "per UE"
	Optional

	
	49-17
	Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC 
	1. TCI state indication for update and activation  
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated joint TCI states per CC in a band

	23-1-1
	
	
	
	Per band
	
	
	
	Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2

Component 3 candidate values: {2, 3, 4, 5, 6, 7, 8}

Note: The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band for more than one MAC-CE activated joint TCI state is signaled in 23-1-1, component 5

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH
	Optional

	
	49-18
	Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
	1. TCI state indication for update and activation 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated DL TCI states per CC in a band
4. The maximum number of MAC-CE activated UL TCI states per CC in a band
	23-10-1
	
	
	
	Per band
	
	
	
	If a UE supports FG 23-10-1m, the signalled component values also apply to inter-cell beam management
	Optional




	[10]
	NTT DOCOMO, INC.
	At the RAN1#116 meeting, UE features for MCE were discussed, and remaining issues are details on potential new FGs according to the following moderator’s summary [2].
	Moderator
	Based on the discussion in Wednesday UE feature session, it seems companies can accept to introduce new FGs for following features. Therefore, details should be provided to complete all ASN.1 impacts for new FGs if it is agreed to be introduced. Regarding the reporting granularity for these potential new FGs, some companies suggested to apply “per-UE” so that we can save capability signaling while we can add existing FGs as prerequisite to check the support of the feature for each band/BC/FS/FSPC.
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3

For other proposed features, further clarification on the necessity of new FGs seems to be necessary.



Regarding the existing FG corresponding to a field included in DCI format 0_3/1_3, the following two alternatives are considered.
· Alt.1: Reuse Existing FG to indicate the support for DCI format 0_3/1_3
· Alt.2: Introduce new FG to indicate the support for DCI format 0_3/1_3
Based on the discussion at the last RAN1 meeting, Alt.2 can be applied at least to SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3, DL priority indicator in a DCI format 1_3, UL priority indicator in a DCI format 0_3, PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3.
In addition, for other UE features including DCI format 0_3/1_3 based BWP switching, HARQ-ACK re-transmission triggered by DCI format 1_3, and unified-TCI indication by DCI format 1_3, UE behavior for multi-cell scheduling would be changed from that for legacy DCI formats, and hence Alt.2 can be applied as well similar to FG49-5a/5b. The reporting type for the new FGs can be per UE based on the discussion at the last RAN1 meeting.
In our view, for cross-slot scheduling by DCI format 1_3 and DCI format 0_3, no specific operation to multi-cell scheduling is expected and there is no significant change from legacy behavior which is indicated by legacy DCI format even if DCI format 0_3/1_3 is used. In that sense, we can simply reuse the existing UE capability even for the operation by DCI format 0_3/1_3. 
Proposal 1: 
· Introduce the following new FGs for DCI format 0_3/1_3;
· Reporting type should be per UE without FDD/TDD/FR1/FR2 differentiation.
	Index
	Feature group
	Components
	Prerequisite feature groups

	49-6a
	Scell dormancy indication in DCI format 1_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 1_3
	At least one of {49-1, 49-1b}

	49-6b
	SCell dormancy indication in DCI format 0_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 0_3
	At least one of {49-2, 49-2b}

	49-7a
	DL priority indication in DCI with mixed DCI formats including DCI format 1_3
	Support of priority indicator field configured in DCI formats 1_3 and 1_1/1_2 in a BWP when configured to monitor both DCI formats 1_3 and 1_1/1_2 in the BWP 
	At least one of {49-1, 49-1b}

	49-7b
	UL priority indication in DCI with mixed DCI formats including DCI format 0_3
	Support of priority indicator field configured in DCI formats 0_3 and 0_1/0_2 in a BWP when configured to monitor both DCI formats 0_3 and 0_1/0_2 in the BWP 
	At least one of {49-2, 49-2b}

	49-8
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) for DCI format 0_3
1)	Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
2)	Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3)	Prioritization between UL channels/signals with different PHY priority levels
4)	Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5)  Additional number of symbols (d2) of the preparation time needed for the high priority UL transmission that cancels a low priority UL transmission 
	At least one of {49-2, 49-2b}

	49-9
	PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3
	At least one of {49-1, 49-1b}

	49-10
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
7.	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	At least one of {49-1, 49-1b}

	49-11
	Two HARQ-ACK codebooks with two sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured in USS per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
7.	Candidate values for the component 6 of FG49-7 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
	At least one of {49-1, 49-1b}

	49-12a
	BWP switching with same numerology by DCI format 0_3/1_3
	Support of BWP switching with same numerology by DCI format 0_3/1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b }

	49-12b
	BWP switching with different numerology by DCI format 0_3/1_3
	Support of BWP switching with different numerology by DCI format 0_3/1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b}

	49-13
	Triggered HARQ-ACK codebook re-transmission triggered by DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-10)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	At least one of {49-1, 49-1b}

	49-14
	Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC 
	4. TCI state indication for update and activation  
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
5. The minimum beam application time in Y symbols per SCS
6. The maximum number of MAC-CE activated joint TCI states per CC in a band
	At least one of {49-1, 49-1b}

	49-15
	Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
	5. TCI state indication for update and activation 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
6. The minimum beam application time in Y symbols per SCS
7. The maximum number of MAC-CE activated DL TCI states per CC in a band
8. The maximum number of MAC-CE activated UL TCI states per CC in a band
	At least one of {49-1, 49-1b}



In addition, there is one remaining yellow highlighted part in FG49-5b as below [1].
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot



[bookmark: _Hlk158796308]As discussed above, regarding whether to introduce new FG for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3, i.e., FG11-4 can be replicated for multi-cell PDSCH scheduling as FG49-[10] above, no consensus has been achieved so far. If this new FG49-[10] is introduced, it should be referred in component 4 of FG49-5b instead of FG11-4. Otherwise, i.e., FG11-4 can be reused for multi-cell PDSCH scheduling, the current description can be kept and the note for clarification, e.g., component 4 in FG11-4 is applied for DCI format 0_3/1_3, can be added, if necessary.
Proposal 2:
· If new FG is introduced for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3, FG11-4 in component 4 in FG49-5b should be replaced by the new FG.
· Otherwise, the current description of component 4 in FG49-5 can be kept and add a note which clarifies that component 4 in FG11-4 is applied for DCI format 0_3/1_3, if necessary.




Discussion
FG49-2b

Proposal 2-1:
· Correct the indentation of the bullet for TDD scheduling cell in component 9 for 49-2b: placing it on the same level as the previous bullet for FDD scheduling cell.
	Company
	Comment

	Moderator
	Summary of companies’ view:
· vivo: Correct the indentation of the bullet for TDD scheduling cell in component 9 for 49-2b: placing it on the same level as the previous bullet for FDD scheduling cell.


	Qualcomm
	We think the proposal makes sense.

	OPPO
	Support

	vivo
	Support

	Apple
	Support

	Samsung
	OK

	Huawei, HiSilicon
	OK

	ZTE
	OK

	NTT DOCOMO
	Support

	Xiaomi
	OK



FG49-3x/3y
Question 2-2:
Companies are encouraged to provide the views on whether the following updates in FG49-3x/y is necessary.
	Company
	Comment

	Moderator
	Summary of companies’ view:
· Samsung
Proposal 1: For Advanced DCI processing capabilities FG 49-3x/49-3y, clarify that the “unicast DCI” includes the MC-DCI, as shown below, to distinguish from legacy FGs 18-5c and 18-5d:


	49. NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Processing up to X unicast DCI scheduling PDSCH per scheduled cell in a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3:
· [Up to] X DCI formats 1_3 for the set of cells, and
· Up to X unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells in the set of cells
· For each cell in the set of cells, [no more than] X DCIs scheduling PDSCH for the cell
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC

	49-1b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Processing up to X unicast DCI scheduling PUSCH per scheduled cell in a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 
· [Up to] X DCI formats 0_3 for the set of cells, and
· Up to X unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells in the set of cells
· For a cell in the set of cells, [no more than] X DCIs scheduling PUSCH for the cell

· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC

	49-2b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	Qualcomm
	We understand the intention of the proposal. FG49-3x/3y indicates support of up to X unicast DCIs, including one or multiple DCI format x_3, for the set of cells configured for multi-cell scheduling by the DCI format x_3. Support of up to X unicast DCIs, when there is no DCI format x_3, for the set of cells configured for multi-cell scheduling by DCI format x_3, is covered by FG18-5c/5d.

We are OK with the proposal in principle. Since keeping “Up to” was agreed for FG49-1/1b/2/2b, we prefer doing the same here for 49-3x/3y, i.e., for example for FG49-3y, as follows.
· [Up to] X DCI formats 0_3 for the set of cells, and
· Up to X unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells in the set of cells
· For a cell in the set of cells, [no more than] X DCIs scheduling PUSCH for the cell


	vivo
	We agree with QCM’s proposal, [] should be removed.

	Apple
	We support the update from Qualcomm 

	Samsung
	Support.
We prefer to remove “[Up to]” and “[no more than]” for clarity, but for progress OK with the revision from QC for consistency with previous agreement.

	Huawei, HiSilicon
	Ok

	ZTE
	We are fine with the proposal and also fine to remove the brackets.

	NTT DOCOMO
	We are fine with the proposal and fine to remove the bracket.

	Xiaomi
	Fine with the update from Qualcomm.


FG49-5b
(Pending) Proposal 2-3:
· Discuss after the progress on Proposal 2-5.

	Company
	Comment

	Moderator
		49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured
Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}.

For component 2 and 5, same values as for FG25-6 are reported (if the UE also report FG25-6)



Summary of companies’ view:
· Component 4
· Replace 11-4 to new FG for MC scheduling
· HW
· Remove “in 11-4”
· ZTE
· Keep 11-4
· Nokia
· FFS: DCM

	Huawei, HiSilicon
	It has to be a new FG as legacy UE and new UEs can interpret it differently otherwise.

	
	

	
	



Other FGs
Proposal 2-4:
· Introduce new FG for DL priority indication in a DCI format 1_3
· Alt.1 (vivo, [Huawei]):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	DL priority indication in DCI format 1_3
	Indicates whether the UE supports DL priority indication in a DCI format 1_3
	
	Yes
	
	UE does not support DL priority indication in a DCI format 1_3
	
	
	
	
	


· Alt.2 (Qualcomm, DOCOMO, [Nokia]):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	DL priority indication in DCI with mixed DCI formats including DCI format 1_3
	Support of priority indicator field configured in DCI formats 1_3 and (1_1 or 1_2) in a BWP when configured to monitor both DCI formats 1_3 and (1_1 or 1_2) in the BWP 
	
	
	
	
	
	
	
	
	


· Reporting type
· Alt.a: per BC
· Alt.b: per UE
· Prerequisite FG
· Alt.x: At least one of {49-1, 49-1b}
· Alt.y: FG49-x (new FG for two HARQ-ACK CBs with different priorities)

	Company
	Comment

	Moderator
	Summary of companies’ view:
· [bookmark: _Hlk163478881]UE features for DL priority indicator in a DCI format 1_3
· Introduce new FG
· HW, vivo, QC, DCM, OPPO
· Reuse existing FG
· Samsung, Nokia

	Qualcomm
	In our understanding, support of DL priority indicator of legacy DL DCIs is component 4 of FG11-4. We should take the same approach, i.e., (1) define a new FG indicating “Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3” (similar to legacy FG11-4), and (2) define additional new FG indicating “DL priority indication in DCI with mixed DCI formats including DCI format 1_3” (similar to legacy FG11-4b).

We are open to consider an isolated/simple FG that indicates support of DL priority indicator in DCI format 1_3 as proposed by vivo. However, in this case we need to clarify the interactions with the legacy FG11-4/11-4a/11-4b.

Note that legacy FGs 11-4 and 11-4b are not re-usable to indicate support of DCI format 1_3 – adding DCI 1_3 is NBC.

	OPPO
	We support to introduce this new FG based on existing FG11-4b. So we support Alt-2 (clone this new FG based on FG11-4b), Alt-b(per UE, same as FG11-4b) and Alt.y (the prerequisite is cloned from FG11-4). 

	vivo
	We are also fine with alt2

	Samsung
	Since legacy FGs 11-4/4a/4b explicitly mention legacy SC-DCI formats, OK to introduce new FG.  

	Huawei,HiSilicon
	We can be ok with either approach but want to point out that the texts for legacy format copied in the new FG suggested by Alt2 is different from the texts of legacy corresponding FG.

	ZTE
	For Alt.1, I guess that the consequence if the feature group is not supported is that the only the LP priority can be indicated by DCI format 1_3 following the rule in the current spec. For Alt2, I wonder the consequence if the feature group is not supported. If it is also that only the LP can be indicated by DCI format 1_3, there is on difference between the two alternatives. If it is introduced, we think it should be per UE.  

	NTT DOCOMO
	We support this proposal. While we are open to discuss for Alt.1/2, we prefer Alt.2 which reuses the legacy FG’s framework.

	Xiaomi
	Open to discuss both Alts. We slightly prefer Alt.1.




Proposal 2-5:
· Introduce new FG for two HARQ-ACK CBs with different priorities with DCI format 1_3
· Alt.1 (Huawei):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH.
4. Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when DCI 1_3 is configured per BWP.
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and 'codeBlockGroupTransmission" for different HARQ-ACK codebooks.
6. Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
7. Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
8. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	
	
	
	
	
	
	
	
	


· Alt.2 (Qualcomm, [OPPO]):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
7.	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	
	
	
	
	
	
	
	
	If a UE reports both 11-3 and 49-6, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 49-6 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.

The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the sub-slot HARQ-ACK codebook. It is assumed that only 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook.
-	Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
For component 6, maximum of 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook. Thus value reported for component 6 has no meaning for "slot-based + slot based".

	49-x
	Two HARQ-ACK codebooks with two sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured in USS per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
7.	Candidate values for the component 6 of FG49-7 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
	11-3 and 49-6
	
	
	
	
	
	
	
	The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the two sub-slot HARQ-ACK codebooks, respectively.
Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.


· Reporting type
· Alt.a: per FS
· Alt.b: per UE

	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE feature for two HARQ-ACK CBs with different priorities by using DCI format 1_3
· Introduce new FG
· HW, OPPO (separate FGs for one sub-slot based and two sub-slot based HARQ-ACK codebook), QC (separate FGs for one sub-slot based and two sub-slot based HARQ-ACK codebook)
· Reuse existing FG
· Samsung

	Qualcomm
	Alt.2 with the first FG = per FS and the second FG = per UE (same as FG11-4 and FG11-4a).

Note that legacy FGs 11-4 and 11-4b are not re-usable to indicate support of DCI format 1_3 – adding DCI 1_3 in the legacy FGs is NBC.

	OPPO
	We confirm to support Alt.2, but what is FG49-6 in the prerequisite of 2nd FG49-x? It seems to us that the prerequisite of the 2nd FG49-x is “11-3 and 1st FG49-x”. 
Regarding to reporting type, we think both FG49-x have “per FS”. To our understanding, both FG11-4 and FG11-4a are “per FS”. 

	ZTE
	We prefer to use the existing FG. We don’t see the need to introduce such FG. HARQ-ACK codebook construction is not relevant to the DCI formats. 
For the introduced new FG, we wonder the consequence of this feature not supported. Does it mean that DCI format 1_3 and two HARQ-ACK codebooks cannot be configured?  

	NTT DOCOMO
	We can be flexible to introduce new FG.




Proposal 2-6:
· Introduce new FG for UL priority indication in DCI format 0_3
· Alt.1 (vivo, OPPO, [Huawei]):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	UL priority indication in DCI format 0_3
	Indicates whether the UE supports UL priority indication in a DCI format 0_3
	At least one of {49-2, 49-2b}
	Yes
	
	UE does not support UL priority indication in a DCI format 0_3
	
	
	
	
	


· Alt.2 (Qualcomm, [Nokia], OPPO):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	UL priority indication in DCI with mixed DCI formats including DCI format 0_3
	Support of priority indicator field configured in DCI formats 0_3 and (0_1 or 0_2) in a BWP when configured to monitor both DCI formats 0_3 and (0_1 or 0_2) in the BWP 
	
	
	
	
	
	
	
	
	


· Reporting type
· Per BC
· Per UE

	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for UL priority indicator in a DCI format 0_3
· Introduce new FG
· HW, vivo, OPPO, QC, DCM
· Reuse existing FG
· Samsung, Nokia

	Qualcomm
	Same as DL priority indicator, support of UL priority indicator of legacy DL DCIs is component 1 of FG12-1. We should take the same approach, i.e., (1) define a new FG indicating “UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3” (similar to legacy FG12-1), and (2) define additional new FG indicating “UL priority indication in DCI with mixed DCI formats including DCI format 0_3” (similar to legacy FG12-1a).

We are open to consider an isolated/simple FG that indicates support of UL priority indicator in DCI format 1_3 as proposed by vivo/OPPO. However, in this case we need to clarify the interactions with the legacy FG12-1/12-1a.

Note that legacy FGs 12-1 and 12-1a are not re-usable to indicate support of DCI format 0_3 – adding DCI 0_3 in the legacy FGs is NBC.

	OPPO
	Our contribution should show we are on Alt.2 side, so we correct the above summary.  
For the reporting type, we support “Per UE” (same as FG12-1a)

	vivo
	We are also fine with alt2

	Samsung
	The legacy FG 12-1 is not restricted to legacy DCI formats, so can be re-used. 
The legacy FG 12-1a explicitly mentions legacy SC-DCI formats, so OK to introduce dual new FG (as in Alt-2). 

	ZTE
	The same comments for Proposal 2-4. If it is introduced, it should be per UE.

	NTT DOCOMO
	We support this proposal. While we are open to discuss for Alt.1/2, we prefer Alt.2 which reuses the legacy FG’s framework.

	Xiaomi
	Open to discuss both Alts. We slightly prefer Alt.1.




Proposal 2-7:
· Introduce new FG for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) for DCI format 0_3
1)	Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
2)	Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3)	Prioritization between UL channels/signals with different PHY priority levels
4)	Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5)  Additional number of symbols (d2) of the preparation time needed for the high priority UL transmission that cancels a low priority UL transmission 
	
	
	
	
	Per FS
	
	
	
	Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}





	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
· Introduce new FG
· QC
· Reuse existing FG
· Samsung

	Qualcomm
	Support to have a new FG (similar one as FG12-1).
Legacy FG in FeatureSetUplink-v1610 cannot indicate support of Rel-18 feature.

	OPPO
	We think FG12-1 is reusable in this case, but can also accept introducing a new FG.

	vivo
	Support to have a new FG

	Apple
	Support new FG

	Samsung
	The legacy FG 12-1 does not depend on a specific DCI format, and can be reused.

	ZTE
	The consequence if FG is not supported should be clarified first. If it is not supported, it means the two priority cannot be configured at all from the network perspective. In our views, this feature can be combined with the other FG, e.g., FG in proposal 2-5 since if either one is not supported the consequences are the same.  

	NTT DOCOMO
	We can be flexible to introduce new FG.




Proposal 2-8:
· Introduce new FG for PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	[bookmark: _Hlk163480072]PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3
	
	
	
	
	
	
	
	
	


· Reporting type
· Alt.a: per BC
· Alt.b: per UE
· Alt.c: per band
· Prerequisite FG
· Alt.x: FG10-16
· Alt.y: FG49-x (new FG for two HARQ-ACK CBs with different priorities)
· Alt.z: FG49-5a

	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for UL priority indicator in a DCI format 0_3
· Introduce new FG
· HW, vivo, OPPO, QC, DCM
· Reuse existing FG
· Samsung, Nokia

	Qualcomm
	Support to introduce new FG. The reporting granularity can be same as legacy FG25-5, per-band. Prerequisite can be 10-16 and FG49-x (new FG for two HARQ-ACK CBs with different priorities).

	OPPO
	For reporting type, we support Alt.c (per Band, same as FG25-5). 
For prerequisite, we prefer “49-5a and FG49-x(new FG for two HARQ-ACK CBs with different priorities)”, which is similar to that of FG25-5. 

	vivo
	Per band.
Regarding prerequisite, we share similar view as OPPO that both 49-5a and FG49-x should be included, similar to legacy FG25-5, the prerequisite of which is 10-16(One-shot HARQ ACK feedback) and 11-4(supporting HARQ-ACK codebooks with different priorities at a UE.)

	Samsung
	Legacy FG 25-5 is not DCI-format-specific (just says “triggering DCI”) and can be reused.

	ZTE
	We prefer to reuse the existing FG. Alternatively, it can be merged into the other FG, e.g., FG in proposal 2-4. 

	NTT DOCOMO
	We support this proposal.

	Xiaomi
	Legacy FG is our first preference. However, we can accept this proposal for the sake of progress.




Proposal 2-9:
· Introduce new FG for HARQ-ACK re-transmission triggered by DCI format 1_3
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	Triggered HARQ-ACK codebook re-transmission for DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-6)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	25-7
At least one of {49-1, 49-1b}
	
	
	
	
	
	
	
	Candidate values for component 3 is: M = {-7, -5, …, 1}
Candidate values for component 4 is: N= {4, 6, …, 24}

Note: The minimum requirement for Component 3 and Component 4 of FG 49-12 is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID


· Reporting type
· Alt.1: per band
· Alt2: per UE

	Company
	Comment

	Moderator
	Summary of companies’ view:
· [bookmark: _Hlk163480174]UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
· Introduce new FG
· Nokia, QC, DCM
· Reuse existing FG
· Samsung

	Qualcomm
	Support to introduce the new FG. Reporting granularity can be same as legacy, per-band.

	vivo
	Similar view as QCM

	Apple
	Support new FG

	Samsung
	The legacy FGs 25-7 explicitly mentions legacy SC-DCI formats, so OK to introduce new FG. 

	ZTE
	We prefer to reuse the existing FG. But we are fine to introduce new FG if it is majority view.

	NTT DOCOMO
	We support this proposal.

	Xiaomi
	Legacy FG is our first preference. However, we can accept this proposal for the sake of progress.




Proposal 2-10:
· Introduce following FG(s) for SCell dormancy indication in DCI format 0_3/1_3
· Alt.1 (Huawei, vivo, OPPO, Ericsson, Nokia):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	SCell dormancy indication in DCI format 0_3/1_3
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3/1_3
	At least one of {49-1, 49-1b,49-2,49-2b}
	
	
	
	
	
	
	
	


· Alt.2 (Qualcomm, DOCOMO):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	SCell dormancy indication in DCI format 0_3
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3
	At least one of {49-2,49-2b}
	
	
	
	
	
	
	
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported

One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting 6-2 or 6-3

	49-x
	SCell dormancy indication in DCI format 1_3
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 1_3
	At least one of {49-1,49-1b}
	
	
	
	
	
	
	
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported

One dormant BWP and one non-dormant BWP are UE specific BWPs even for UEs not supporting 6-2 or 6-3


· Reporting type
· Alt.1: per BC
· Alt2: per UE

	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· Introduce new FG
· HW, vivo, OPPO, E///, Nokia, QC, DCM
· Reuse existing FG
· Samsung

	Qualcomm
	Support to introduce new FGs. Same as legacy, reporting granularity can be per BC.
Since the basic FGs are separated for DCI 0_3 and 1_3, we prefer to split this FG for DCI 0_3 and DCI 1_3. 

	OPPO
	For the FG description, prefer Alt.1 but can also accept Alt.2. However, we have different view on the prerequisite. The existing FG18-4 (SCell dormancy indication) has a prerequisite of FG6-5(Basic DL NR-NR CA operation). We think this FG6-5 should be in prerequisite list of this new FG as well, i.e., something like “FG6-5 and at least one of {49-1, ....}”

	vivo
	Support new FG, reporting granularity can be per BC, which is same as legacy.

	Apple
	Support new FG

	Samsung
	The legacy FGs 18-4 explicitly mentions legacy SC-DCI formats, so OK to introduce new FG. 
We understand the legacy FG 18-4 applies to both DCI formats 0_1/1_1, so a single new FG is sufficient (i.e., Alt-1). 

	ZTE
	If it is introduced, alt. 1is enough and the corresponding reporting type should be per BC to align with the prerequisite.

	NTT DOCOMO
	We support this proposal. While we can be flexible for Alt.1/2.

	Xiaomi
	Support it.




Proposal 2-11:
· Introduce new FG for Dormant BWP switching on multiple CCs RRM requirements for DCI format 0_3/1_3
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	Dormant BWP switching on multiple CCs RRM requirements
	Incremental delay for BWP switch processing on additional SCells in a mc-DCI based simultaneous dormant BWP switching on multiple SCells
bwp-SwitchingMultiDormancyCCsInMcDCI
CHOICE {
type1 ENUMERATED {us100, us200},
type2 ENUMERATED {us200, us400, us800, us100
	[49-x (new FG for SCell dormancy indication)]
	Yes
	
	UE does not support incremental delay for simultaneous dormant BWP switching triggered by a mc-DCI
	Per BC
	N/A
	N/A
	N/A
	



	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for dormant BWP switching on multiple CCs RRM requirements
· Introduce new FG
· vivo
· Reuse existing FG
· Samsung

	Qualcomm
	We wonder whether this belongs to RAN4 discussion – corresponding legacy FG is bwp-SwitchingMultiDormancyCCs-r16, which was captured as a RAN4 FG in Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements.

	OPPO
	Same view as Qualcomm. This decision should be made in RAN4. 

	vivo
	We support a new FG, the legacy cannot be reusable, because the prerequisite FG for legacy Incremental delay FG is limited to sc-DCI and DCI 2-6 based dormancy, thus adding mc-DCI is not possible.
Regarding which group to handle this FG, we prefer to discuss this in RAN1 as the whole mc-DCI based dormancy scheme is handled in RAN1. If it is left to RAN4, we are wondering if a LS is needed to inform them about the mc-DCI based dormancy design. 

	ZTE
	My understanding is that the values is not needed to be reported since the legacy value can be used. We also think this should be discussed RAN4 if needed.

	NTT DOCOMO
	In our view, this is RAN4 capability and it should be discussed in RAN4.




Proposal 2-12:
· Introduce new FG for dynamic indication of applicable minimum scheduling restriction by DCI format 0_3/1_3
· Alt.1 (Huawei):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	[bookmark: _Hlk163480422]Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3/1_3
	1) Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3 and 1_3
2) minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset
3) minimumSchedulingOffset K2 configuration for PUSCH
Support of extended value range for aperiodic CSI-RS triggering offset
	
	
	
	
	Per UE
	
	
	
	


· Alt.2 (Qualcomm):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3
	1)	Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3
2)	minimumSchedulingOffset K2 configuration for PUSCH
3)   Support of extended value range for aperiodic CSI-RS triggering offset
	
	
	
	
	Per UE
	
	
	
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as "per UE"

	49-x
	Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3
	1)	Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3
2)	minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset

	
	
	
	
	Per UE
	
	
	
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as "per UE"



	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for cross-slot scheduling by DCI format 1_3 and DCI format 0_3
· Introduce new FG
· HW, QC
· Reuse existing FG
· Samsung

	Qualcomm
	Support to introduce new FGs.
Since the basic FGs are separated for DCI 0_3 and 1_3, we prefer to split this FG for DCI 0_3 and DCI 1_3, especially considering the fact that this FG is proposed as per-UE.

	vivo
	Support new FG, we are ok with either a single FG or separate FG for 0-3 and 1-3 

	Apple
	Support new FG 

	Samsung
	The legacy FGs 19-2 explicitly mentions legacy SC-DCI formats, so OK to introduce new FG. 
We understand the legacy FG 19-2 applies to both DCI formats 0_1/1_1, so a single new FG is sufficient (i.e., Alt-1).

	ZTE
	We think Alt.1 should be sufficient.

	NTT DOCOMO
	We don’t see the strong need to introduce new FG but can be flexible.




(Pending) Proposal 2-13:
· Clarify whether unified TCI indication by using DCI format 1_3 is supported in maintenance discussion.
· If supported, introduce new FG for unified TCI indication by using DCI format 1_3

	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for Unified-TCI indication by DCI format 1_3
· Introduce new FG 
· HW, QC, DCM
· FFS
· Clarify whether to support unified TCI indication by using DCI format 1_3
· Nokia
· Not support unified TCI indication by using DCI format 1_3
· ZTE
· Support unified TCI indication by using DCI format 1_3
· Samsung

	Qualcomm
	We think it has to be supported, even without confirmation in maintenance session. Otherwise, it is not clear how beam-management using unified TCI framework works when DCI format 1_3 is configured. We prefer to introduce the corresponding new FG to enable this.

	vivo
	We support new FG, the framework of unified TCI is different from legacy, mc-DCI may indicate TCI for non-scheduled cell, we don’t think the legacy FG can be simply reused.

	Apple
	Prefer to support new FG for unified TCI indication by DCI format 1_3

	Samsung
	Agree with QC. The support of unified TCI indication via DCI format 1_3 is already captured in TS 38.214, so the corresponding UE features needs to be introduced. We are open to discuss remaining details of the UE behavior in the maintenance session. 
Since legacy FGs 23-1-1b and 23-10-1b explicitly mention SC-DCI formats, we are OK to introduce new FGs for DCI format 1_3.

	ZTE
	We think how to support the unified TCI indication by DCI format 1_3 should be clarified and achieve the consensus. This UE feature can be applied to the case where the DCI format with scheduling PDSCH.

	NTT DOCOMO
	We agree to support unified TCI indication by DCI format 1_3 and support to introduce new FG.




Proposal 2-14:
· Conclude that existing FGs for BWP switching are reused for DCI format 0_3/1_3

	Company
	Comment

	Moderator
	Summary of companies’ view:
· UE features for DCI format 1_3/format 0_3 based BWP switching
· Introduce new FG
· HW, DCM
· Reuse existing FG
· ZTE, Samsung, Nokia

	Qualcomm
	We agree it is preferable to have new FGs for BWP switching.

	OPPO
	We also prefer to introduce new FGs for BWP switching. 

	vivo
	We prefer to have new FG

	Apple
	Prefer new FGs for BWP switching

	Samsung
	The legacy FG(s) for BWP switching don’t seem to be DCI-format-specific, and can be reused. 

	ZTE
	We don’t see the need to introduce a new FG for BWP switching as current BWP switching capability is not related DCI format.

	NTT DOCOMO
	Given that the BWP switching by DCI format 0_3/1_3 is extended from legacy behavior, we think its reasonable to introduce new FG.

	Xiaomi
	We share the similar view with Samsung. Legacy FG is enough.




Proposal 2-15:
· Introduce new FG for support of 480/960 kHz SCS for multi-cell scheduling by DCI format 0_3/1_3
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	49-x
	480KHz SCS support for DL scheduling by DCI format 1_3
	1. Multi-cell PDSCH scheduling by DCI format 1_3 for the operation with 480 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
3. Within the Ys = 1 slot (with Xs=4), monitoring of UE-SS configured for DCI format 1_3 with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported
4. The number of unicast DL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3
· One DCI format 1_3 for the set of cells and,
One unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells that are not scheduled by DCI 1_3
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support 480kHz for mc-DCI DL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	

	49-x
	480KHz SCS support for UL scheduling by DCI format 0_3
	1. Multi-cell PUSCH scheduling by DCI format 0_3 for the operation with 480 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
3. Within the Ys = 1 slot (with Xs=4), monitoring of UE-SS configured for DCI format 0_3 with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported
4. The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for FDD
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
5. The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for TDD
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell
	At least one of {49-2, 49-2b}
	Yes
	
	UE does not support 480kHz for mc-DCI UL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	

	49-x
	Enhanced PDCCH monitoring for 480KHz for mc-scheduling
	1. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys)=(4,2)
2. Within each of the Ys = 2 slots (with Xs=4), monitoring of UE-SS configured for DCI format 1_3 or 0_3 in the first 3 OFDM symbols of each slot 
	At least one of {49-9a, 49-9b}
	Yes
	
	UE does not support 480kHz for enhanced PDCCH monitoring for DCI format 1_3/0_3
	Per BC
	N/A
	N/A
	FR2-2 only
	

	49-x
	960KHz SCS support for DL scheduling by DCI format 1_3
	1. Multi-cell PDSCH scheduling by DCI format 1_3 for the operation with 960 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)=(8,1)
3. Within the Ys = 1 slot (with Xs=8), monitoring of UE-SS configured for DCI format 1_3 with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y)= (7, 3) is supported
4. The number of unicast DL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3
· One DCI format 1_3 for the set of cells and,
· One unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells that are not scheduled by DCI 1_3

	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support 960kHz for mc-DCI DL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	

	49-x
	960KHz SCS support for UL scheduling by DCI format 0_3
	1. Multi-cell PUSCH scheduling by DCI format 0_3 for the operation with 960 kHz SCS in FR2-2
2. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)=(8,1)
3. Within the Ys = 1 slot (with Xs=8), monitoring of UE-SS configured for DCI format 0_3 with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y)= (7, 3) is supported
4. The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for FDD
· Up to one DCI format 0_3 for the set of cells and,
· Up to one unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than one DCI scheduling PUSCH for the cell
5.The number of unicast UL DCIs to process per slot group of Xs slots for a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 for TDD
· Up to two DCI format 0_3 for the set of cells and,
· Up to two unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells
· For a cell in a set of cells, no more than two DCI scheduling PUSCH for the cell

	At least one of {49-2, 49-2b}
	Yes
	
	UE does not support 960kHz for mc-DCI UL scheuling
	Per BC
	N/A
	N/A
	FR2-2 only
	

	49-x
	Enhanced PDCCH monitoring for 960KHz for mc-scheduling
	1. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)
2. Within each of the Ys = 2 (with Xs=4) or Ys = 4 (with Xs=8) slots, monitoring of UE-SS configured for DCI format 1_3 or 0_3 in the first 3 OFDM symbols of each slot or within the Ys = 1 (with Xs=4) slot, monitoring of UE-SS configured for DCI format 1_3 or 0_3 with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (7, 3)
	At least one of {49-10a, 49-10b}
	Yes
	
	UE does not support 960kHz for enhanced PDCCH monitoring for DCI format 1_3/0_3
	Per BC
	N/A
	N/A
	FR2-2 only
	



	Company
	Comment

	Moderator
	Summary of companies’ view:
· Clarify that FR2-2 in FG49-1, 49-1b, 49-2, 49-2b are for SCS of 120kHz: vivo
· Specify separate FGs for PDCCH monitoring with DCI format 1_3/0_3 for 480kHz and 960kHz.

	Qualcomm
	Since no multi-PDSCH/PUSCH scheduling is enabled by DCI format 0_3/1_3, the UE behaviors on 480kHz/960kHz could be different from legacy. It would be good to make a decision in maintenance session before discussing UE FGs.

	vivo
	Ok to discuss this in maintenance session first.

	Apple
	Agree to discuss in maintenance session

	ZTE
	The same view with other companies. It can be discussed in maintenance session first. 

	NTT DOCOMO
	Agree with companies view.

	Xiaomi
	[bookmark: _GoBack]Open to discuss it.




(Pending) Proposal 2-16:
· Companies are encouraged to provide the views on whether existing FGs 6-21 and 6-22 for DL/UL search space sharing can be directly applicable to MC-DCI, or whether new UE capabilities need to be defined to support search space sharing for MC-DCI.

	Company
	Comment

	Moderator
	Summary of companies’ view:
· [bookmark: _Hlk163476985][bookmark: _Hlk163498225]Clarify whether existing FGs 6-21 and 6-22 for DL/UL search space sharing can be directly applicable to MC-DCI, or whether new UE capabilities need to be defined to support search space sharing for MC-DCI: Samsung

Moderator’s comment
In [11], whether to support search space sharing for DCI format 0_3/1_3 is proposed and would be discussed in maintenance session. After the progress on the maintenance session, whether to introduce new FG can be further discussed.

	Qualcomm
	We agree that the decision should be made first in the maintenance session. Whether new FG is necessary or not depends on how the decision (and corresponding TP) is made.

	vivo
	Agree that this can be discussed in maintenance session

	Apple
	Agree to discuss in maintenance session

	NTT DOCOMO
	Following conclusion was made in Monday’s maintenance session.
Conclusion
There is no consensus to support search space sharing for DCI format 0_3/1_3.




3. FGs for multi-carrier UL Tx switching scheme
In [1], FGs for multi-carrier UL Tx switching scheme are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	49. NR_MC_enh
	49-X
	Supported switching option for each band pair in the band combination for UL Tx switching across more than 2 bands
	Indicate supported switching option for each band pair in the band combination for UL Tx switching across more than 2 bands
Candidate value set is {switchedUL, dualUL, both}
	
	Yes
	
	UL Tx switching across more than 2 bands cannot be supported for the band pair in the band combination
	Per band pair per band combination, details up to RAN2
	N/A
	N/A
	N/A
	This FG is based on the following agreements. RAN1 will not discuss the detail of this FG and the detail is up to RAN2

Agreement
Ask RAN2 to consider following alternatives for UE capability reporting about the supported UL Tx switching options
· Alt.1: report {switchedUL, dualUL, both} for each band pair in the band combination

Agreement in RAN2#121
For UE capability of switching options, introduce a per-band-pair UE capability to report supported switching options for Rel-18 UL Tx switching.
	Optional with capability signaling

	49. NR_MC_enh
	49-Y
	Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots
	If two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching, and X us is reported with a candidate value set of {0us, 500us}
· The reported value X is applied to both one TAG case and two-TAG case (if UE supports two-TAG case)
Note: If the UE reports 0us, the minimum separation time is not applied
	49-X
	Yes

	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



No inputs are provided in contributions for the RAN1#116-bis meeting.


4. Conclusions
TBD
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