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1. Introduction
This document summarizes contributions submitted to AI 9.16.9 regarding UE features for MC enhancements.
According to the updated UE features list agreed in RAN1#113 [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
· [49-1a	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with same SCS/carrier type 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
· [49-2a	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with same SCS/carrier type 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
· [49-3	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell]
· 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
· [49-5	Type 2 HARQ CB support for DCI format 1_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}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
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 DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
[bookmark: _Hlk143108580]FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
	
	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
	
	Optional with capability signaling

	49. NR_MC_enh
	49-1a
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with same 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.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2).
4) Max number of co-scheduled cells supported by UE is reported with candidate value set of {[2, 3, 4]}
5) UE can be configured with at least one set of cells. Maximum number of sets for a UE in total and maximum number of sets for a same scheduling cell are reported in FG49-4
6) HARQ feedback based on Type 1 HARQ codebook
7) FDRA field based co-scheduled cell indication
	6-10 (CCS with same SCS)
	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 same SCS/carrier type scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	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}. FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
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
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
	
	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
	
	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}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
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 DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
	
	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
	
	Optional with capability signaling

	49. NR_MC_enh
	49-2a
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with same 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.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2).
4) Max number of co-scheduled cells supported by UE is reported with candidate value set of {[2, 3, 4]}
5) UE can be configured with at least one set of cells. Maximum number of sets for a UE in total and maximum number of sets for a same scheduling cell are reported in FG49-4
6) FDRA field based co-scheduled cell indication
	6-10 (CCS with same SCS)
	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 same SCS/carrier type scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	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}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
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
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
	
	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
	
	Optional with capability signaling

	49. NR_MC_enh
	49-3
	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	At least one of {49-1, 49-1a, 49-1b, 49-2, 49-2a, 49-2b}
	Yes
	
	UE does not support monitoring both legacy DCI format(s) (0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	[Per UE]
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Details FFS
	
	
	
	
	
	
	
	
	
	

	49. NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Details FFS
	
	
	
	
	
	
	
	
	
	

	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
	49-5
	Type 2 HARQ CB support for DCI format 1_3
	HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3
	At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3
	[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
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	10-16 (Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 3 HARQ codebook triggered by DCI format 1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	25-6 (Enhanced Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling




Tdocs
Following inputs are provided in contributions for the RAN1#114 meeting.
	[2]
	Huawei, HiSilicon
	Regarding the component 4 in FG 49-1/49-1b/49-2/49-2b, it seems that there is no difference on the number of cells in the cell set which can be processed from UE implementation perspective when scheduling cell and co-scheduled cells are configured with same SCS/carrier type. Hence, it is preferred not to report this capability based on the reported value in component 3/3a/3b. If the necessity is justified, we are open to discuss it.
More important, consistence with previous UE capability design, e.g., FG 22-7 in TR 38.822, should be considered, i.e., carrier type based reporting with consideration of SUL.
[bookmark: _Hlk142985163]Proposal 1: It is preferred not to report component 4 based on each reported value of component 3 for FG 49-1/49-2 and component 3a/3b for FG 49-1b/49-2b. And add a note that the reported candidate values for component 4/5/6 on SUL, if configured, is the same for the value reported for NUL of the same cell.

Regarding the component 5 in FG 49-1/49-2/49-1b/49-2b, following proposal in [2] was discussed in last meeting.
	Proposal 2-5:
· Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b
· Add component 5a in FG 49-1/49-1b/49-2/49-2b as: Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, …, 8}


For the first main bullet, the brackets can be removed since it has been agreed in RAN1 that up to 4 sets of cells can be configured per PUCCH group.
For the first FFS, for example, inter-band CA across FR1 and FR2, two PUCCH groups for FR1 and FR2 can be separately configured, and the supported number of cell sets can be different for each PUCCH group. Therefore, considering the SCS/carrier types may be quite different in different PUCCH groups, max number of sets of cells supported by UE should be reported separately for primary and secondary PUCCH cell groups.
For the second and third FFS, for now we don’t see the necessity to separately report the number of sets of cells per reported value in component 3 or components 3a/3b. These two FFSs can be removed temporarily. If the necessity is justified, we are open to discuss it.
As for the second main bullet, if the maximum number of cell sets for two PUCCH groups has been separately reported, it seems that there is no need to report max number of sets of cells among two PUCCH groups, as the total number of cell sets is the sum of two values reported for each PUCCH group. Therefore, component 5a seems unnecessary.
Proposal 2: Component 5 in FG 49-1/49-1b/49-2/49-2b can be modified as:
· Max number of sets of cells supported by UE per PUCCH group: Candidate value set of {1, 2, 3, 4}. 
· The component is reported separately for primary and secondary PUCCH cell groups.

Regarding “the max total number of cells” in the component 5 and component 6 in FG 49-1/49-2/49-1b/49-2b, the proposal updated in last meeting [2] is listed below.
	Proposal 2-7:
· Followings are removed from FG 49-1/49-2
· “[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]”
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]”
· Followings are removed from FG 49-1b/49-2b
· “[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”


According to component 4 and component 5, a UE can report the supported maximum number of cells per set of cells and supported maximum number sets of cells per PUCCH group. Based on the current structure of capability, the UE only report one value for component 4 and 5 respectively. For instance, if the UE supports 4 cells at most in CA operation, the UE can report up to 2 cells per set of cells and up to 2 sets of cells per PUCCH group. Unfortunately, another possible configuration which does not exceed the UE capability cannot be provided due to the limitation of up to 2 cells per set of cells, i.e., to configure only one cell set including 4 cells. In order to increase flexibility configuration, it is necessary to confirm “maximum total number of cells across different sets of cells per PUCCH” for component 5. Thus, in the previous example, up to 4 cells across different sets of cells per PUCCH is additionally reported, it will bring flexibility to gNB to decide either to configure two cell sets with 2 cells per set of cells or to configure 1 cell set with 4 cells per set of cell.
Proposal 3: Support to remove the brackets in the followings from FG 49-1/49-2
· “[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]”
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]”
Support to remove the brackets in the followings from FG 49-1b/49-2b
· “[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”

Regarding the component 6 in FG 49-1/49-2/49-1b/49-2b, following proposal in [2] was discussed in last meeting.
	Proposal 2-6:
· Component 6 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether this component is reported per reported value in component 3” is removed from component 6 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 6 in FG 49-1b/49-2b


For the main bullet, the brackets can be removed since it has been agreed in RAN1 that up to 4 sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell.
For the two sub-bullets, with the same consideration discussed in proposal 1, we don’t see the necessity to separately report the number of sets of cells scheduled from the same scheduling cell per reported value in component 3 or components 3a/3b. Therefore, these two sub-bullets can be removed temporarily. If the necessity is justified, we are open to discuss it.
Proposal 4: Component 6 in FG 49-1/49-1b/49-2/49-2b can be confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}.

Regarding max total number of cells, across different sets of cells, for a same scheduling cell, it is necessary to report it because the number of cells across sets of cells which the UE is able to handle may be different between the scheduling cell included in a set of cells and the scheduling cell not included in a set of cells. Without reporting maximum total number of cells for a same scheduling cell, gNB may not precisely know the UE capability of the maximum number of cells configured per a scheduling cell, which may lead to an excessive configuration of the number of cells in the set of cells and exceeding the UE capability. Therefore, the max total number of cells across different sets of cells from a same scheduling cell should be reported. 
Proposal 5: Support to remove the bracket in the following from FG 49-1/49-2:
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
Regarding the component 7 in FG 49-1 and FG 49-1b, in our view, separate FG can be defined for Type-2 HARQ-ACK CB, just same as the existing system that separate capabilities are supported for type 1 and type 2. In addition, HARQ-ACK CB type of the DCI 0_3/1_3 and that of legacy DCI formats can be separately configured, thus the DCI 0_3/1_3 would not affect codebook configuration of the legacy DCI.
Proposal 6: For component 7 in FG 49-1 and FG 49-1b, separate FG can be defined for Type-2 HARQ-ACK CB.

Regarding the component 10 in FG 49-1 and component 9 in FG 49-2, in our view, similar to the cross-carrier scheduling, the number of unicast DL/UL DCIs to process is for scheduled cells which are configured for the DCI format 0_3/1_3. Therefore, the bracket of “[for the set of cells]” can be removed. In addition, the unicast DCI here is intended for both DCI 0_3/1_3 and legacy DCI formats, which means only one DCI format can be processed per slot of scheduling cell for the set of cells. Since there is no enhancement on BD/CCE limit for multi-cell scheduling, at least for basic UE capability in FG 49-1/49-2, the number of DCIs processed per slot of scheduling cell should count both legacy DCI formats and DCI format 0_3. 
Proposal 7: For component 10 in FG 49-1 and component 9 in FG 49-2, the brackets of “[for the set of cells]” can be removed and the number of unicast DCI to process should count both legacy DCI formats and DCI format 0_3/1_3.

Regarding the FFS in FG 49-1 which are presented below, we have the following views.
	· FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells


For the first FFS, in our view, there is no necessity to have separate FGs for the case of scheduling cell included in the set and the case of scheduling cell not included in the set when the scheduling cell and the scheduled cells have same SCS, as it seems that there is no difference between the two cases from UE implementation perspective.
In addition, some companies argue that the search space linkage between scheduling cell and the reference cell is a differentiating point between two cases (scheduling cell included or not included in the set). However, according to RAN1 agreement, if search space of the DCI format 0_3/1_3 is configured on the cell in addition to the scheduling cell, the reference cell is the cell which search space of DCI format 0_3/1_3 is configured on. In this case, the search space linkage between scheduling cell and the reference cell also exists even if the scheduling cell is included in the set. Therefore, this is not a point of difference. Also, the reference cell only has effects on the counting rules of DCI size and BD/CCE, thus there is no need to have separate FG.
Proposal 8: There is no need to have separate FG for the case when scheduling cell is not included in a set of cells and when scheduling cell is not the reference cell for the set.

Regarding the FFS below in FG 49-1, 49-1b, 49-2 and 49-2b:
	· FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default


In our view, it is preferred to introduce new FG for monitoring DCI 0_3/1_3 and legacy DCI formats, and this capability can be captured in FG 49-3.
Proposal 9: Support FG 49-3 that is introduced for capability of supporting monitoring DCI 0_3/1_3 and legacy DCI formats.

Regarding FG 49-3, it is necessary to be introduced for DCI 0_3/1_3 to support monitoring single DCI and legacy DCI on the same scheduling cell. In our view, based on the description of FG 49-3 in [1], behaviors of the UE supporting FG 49-3 may be classified into the following cases.
· Case 1: If UE only supports monitoring DCI 0_3/1_3 for multi-cell scheduling, then only FG 49-1/49-2/49-1b/49-2b should be reported.
· Case 2: If UE supports monitoring DCI 0_3/1_3 for multi-cell scheduling and legacy DCI formats for self-carrier scheduling on the scheduling cell, then both FG 49-1/49-2/49-1b/49-2b and FG 49-3 should be reported.
· Case 3: If UE supports monitoring DCI 0_3/1_3 for multi-cell scheduling and legacy DCI formats for cross-carrier scheduling on the scheduling cell, then FG 49-1/49-2/49-1b/49-2b, FG 49-3 and FG 6-10/6-10a should all be reported.
If consensus can be achieved on the UE combination capabilities corresponding to the above three cases, we can agree with the current description in FG 49-3.
In addition, for the column “Consequence if the feature is not supported by the UE” of FG 49-3, the current description is “UE does not support monitoring both legacy DCI format(s) (0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell”. It means that if FG 49-3 is not supported, UE can still monitor DCI 0_0/1_0 and DCI format 0_3/1_3, which may be a little contradictory to the components of FG 49-3. Considering that it is necessary to monitor fallback DCIs (DCI 0_0/1_0) especially when the scheduling cell is PCell, it would be better that one more component that UE supports monitoring DCI 0_0/1_0 and DCI 0_3/1_3 on the scheduling cell when the scheduling cell is PCell can be added in FG 49-1/49-1b/49-2/49-2b and the “DCI 0_0/1_0” in the component of FG 49-3 can be removed.
Proposal 10: FG 49-3 should be introduced and consensus is expected on the following three cases:
· Case 1: If UE only supports monitoring DCI 0_3/1_3 for multi-cell scheduling, then only FG 49-1/49-2/49-1b/49-2b should be reported.
· Case 2: If UE supports monitoring DCI 0_3/1_3 for multi-cell scheduling and legacy DCI formats for self-carrier scheduling on the scheduling cell, then both FG 49-1/49-2/49-1b/49-2b and FG 49-3 should be reported.
· Case 3: If UE supports monitoring DCI 0_3/1_3 for multi-cell scheduling and legacy DCI formats for cross-carrier scheduling on the scheduling cell, then FG 49-1/49-2/49-1b/49-2b, FG 49-3 and FG 6-10/6-10a should all be reported.
Proposal 11: Add a new component in FG 49-1/49-1b/49-2/49-2b that UE supports monitoring DCI 0_0/1_0 and DCI 0_3/1_3 on the scheduling cell when the scheduling cell is PCell, and remove the “DCI 0_0/1_0” in the component of FG 49-3.

FG 49-5, FG 49-5a and FG 49-5b are related to type of HARQ-ACK codebook for DCI 1_3. As mentioned above, FG 49-5 should be introduced for DCI 1_3 since separate capabilities are supported for type 1 and type 2 for legacy DCI formats. As for FG 49-5a and 49-5b, just similar to FG 25-4 and FG 25-6 for DCI 1_2, separate FG should also be introduced for DCI 1_3, otherwise, it will be unclear whether one-shot HARQ ACK feedback or enhanced type 3 HARQ-ACK codebook feedback is supported by DCI 1_3.
Proposal 12: FG 49-5, FG 49-5a and FG 49-5b should be introduced for DCI 1_3.

Apart from the UE capabilities discussed above, one more suggestion is about the wording in the current UE feature list. It can be found that description of “scheduling/scheduled CC” is used in previous UE feature discussion, e.g., FG 18-5/18-5b. Therefore, to ensure the consistency of specification for CA part, it would be better to use “scheduling/scheduled CC” instead of “scheduling/scheduled cell” for UE feature description of DCI 0_3/1_3.
[bookmark: _Hlk142992342]Proposal 13: To use “scheduling/scheduled CC” is more consistent with previous UE feature description for CA.


	[3]
	Nokia, Nokia Shanghai Bell
	On the baseline FGs 49-1 and 49-2:
	Index
	Feature group
	Components

	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}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
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 DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default

	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}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
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 DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default



Proposal 1: On FG 49-1 and 49-2:
· Component 4: The supported number of cells can be the same: Delete the FFS point
· Component 5:
· Delete the [per PUCCH group] and set the value range to {1, 2, 3, 4, 6, 8}, where the value of 6 and 8 would only be applicable for a UE supporting two PUCCH groups.
· Delete the FFS point
· Delete the square bracketed max total number of cells per PUCCH group under component 5
· Component 6: Full granularity is unnecessary:
· Confirm the candidate value set {1, 2, 3, 4}
· Delete FFS point
· Delete the square bracketed max total number of cells for the same scheduling cell under component 6.
· Component 7: Include type 2 HARQ-ACK CB in the component: “7) HARQ feedback based on Type 1 and Type 2 HARQ codebook, FFS Type 2 HARQ codebook” 
· Component 10: Use the same rule as FG3-5a:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot [per scheduled CC] for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per slot [per scheduled CC] for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per slot [per scheduled CC] for TDD

On the additional FGs 49-1a/1b and 49-2a/2b
	Index
	Feature group
	Prerequisite feature groups

	49-1a
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with same SCS/carrier type between scheduling cell and cells in the set
	6-10 (CCS with same SCS)

	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
	

	49-2a
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with same SCS/carrier type between scheduling cell and cells in the set
	6-10 (CCS with same SCS)

	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
	



Proposal 2: Remove FGs 49-1a and 49-2a as unnecessary
Proposal 3: Discuss the details of 49-1b and 49-2b only after the baseline FG 49-1 and 49-2 components have been stabilized.

The following FG is currently still in yellow: 
[bookmark: _Hlk139544213]FG 49-3: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
As commented during the last RAN1 meeting already, we think that the current formulation may be overshooting the target of this optional feature. The current formulation would mean, that this includes the monitoring for legacy DCI formats for the scheduling. 
We think that two cases here are specific here: 
· Case 1: If the PCell is part of a set of cells (i.e. the scheduling set of cells), at least it should be possible to monitor for at least the fallback DCI formats. 
· Case 2: The scheduling cell may not be part of the scheduled cell set (i.e. not scheduable by 0_3/1_3) but without this capability, such cell could not be scheduled at all. 

During the RAN1#113 discussions, the moderator brought some relate proposal forward, namely the following: 
	Proposal 2-13:
· Add a component in FG 49-1/49-1b: Monitoring SS set(s) for DCI formats 0_0/1_0 on PCell/PSCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· Add a component in FG 49-2/49-2b: Monitoring SS set(s) for DCI formats 0_0/1_0 on PCell/PSCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS Monitoring SS set(s) for DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell
· FFS Monitoring SS set(s) on SCell
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· FFS scheduling cell by DCI format 0_3/1_3 is within the set of cells or outside the set of cells
· FFS reporting granularity {per reported value in component 3, others}


 
This proposal would only address the case 1 discussed above, but not example Case 2 at all. Moreover, we think there is no real need to distinguish between the type of ‘single cell DCI formats’ and think the same handling should be applied for any single cell DCI format. Moreover, we think there should not any difference in complexity for the UE if te scheduling cell is the PCell – or any other SCell (for groups of cells not including the PCell). Therefore, the following is proposed: 
Proposal 4: On the monitoring for legacy (single-cell) DCI formats for multi-cell scheduling: 
· Add a component in FG 49-1/49-1b: Monitoring for legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for the scheduling cell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· Add a component in FG 49-2/49-2b: Monitoring for legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for the scheduling cell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· Change the description of FG 49-3 (changes in red): Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell for a scheduled cell other than the scheduling cell 

RAN1#113 already agreed to introduce new FGs 49-3x/3y with all the details FFS as below.
FG 49-3x/3y: Advanced UE capability for larger number of unicast DL DCI / UL DCI
The relationship of the new FGs 49-3x/3y and the Rel-16 FGs 18-5c/18-5d, which in turn are related to DL and UL cross carrier scheduling with different SCS FGs should be clarified. 
	18-5c
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} 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
	18-5
	This FG is only applicable to the basic PDCCH monitoring capability 3-1

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of 18-5c is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell
· If reported value of X in FG18-5c is different between the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell, the value of X reported for the scheduling/triggering/indicating cell is applied.

	18-5d
	Processing up to X unicast DCI scheduling for UL per scheduled CC
	Processing up to X unicast DCI scheduling for UL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies slot of scheduling CC
	18-5b
	This FG is only applicable to the basic PDCCH monitoring capability 3-1

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of 18-5d is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell
· If reported value of X in FG18-5d is different between the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell, the value of X reported for the scheduling/triggering/indicating cell is applied.



Proposal 5: Replicate the FG 18-5c/5d with the multi-cell scheduling DCI as the prerequisite as below.  

	Index
	Feature group
	Components
	Prerequisite

	49-3x
	Advanced UE capability for larger number of unicast DL DCI for multi-cell scheduling DCI
	Details FFS
Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} 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
	49-1/1a/1b

	49-3y
	Advanced UE capability for larger number of unicast UL DCI for multi-cell scheduling DCI
	Details FFS
Processing up to X unicast DCI scheduling for UL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies slot of scheduling CC
	49-2/2a/2b



The following FG is currently still in yellow:
	Index
	Feature group
	Components

	49-5
	Type 2 HARQ CB support for DCI format 1_3
	HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3



As discussed during RAN1#113, already, we think the Type 2 HARQ-ACK codebook should be part of the baseline features 49-1/49-1b and don’t think a separate capability is needed. On the implementation effort, as discussed by several companies the related Type 2 CB enhancement is not different than for Rel-17 multi-PDSCH scheduling so should not be a real issue to have this part of the baseline capability. 
Proposal 6: Make the Type 2 HARQ-ACK CB support for multi-cell scheduling using DCI format 1_3 a baseline capability by: 
· Update component 7 in FG 49-1/49-1b (changes in red): “7) HARQ feedback based on Type 1 and Type 2 HARQ codebook, FFS Type 2 HARQ codebook” 
· Remove FG 49-5

The following two FG on triggering of (enh.) Type 3 HARQ-ACK CB is currently still in yellow:
	Index
	Feature group
	Components
	Prerequisite

	49-5a
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	10-16 (Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}

	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	25-6 (Enhanced Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}



We are fine to introduce a related capability in general for the triggering, but don’t think that there would be a need to support separate capability indication for Rel-16 Type 3 HARQ-ACK CB triggering (FG 10-16) and the Rel-17 Enhanced Type 3 HARQ CB (FG 25-6) triggering, but think if the UE supporting 10-16 and/or 10-16 and 49-5a for the triggering support, the UE should support the triggering for both of them. 
Therefore, we propose: 
Proposal 7: Introduce only a single (combined) FG for the triggering of both, the Rel-16 Type 3 HARQ-ACK CB (FG 10-16) and the Rel-17 Enhanced Type 3 HARQ CB (FG 25-6) by adopting the following changes in red: 
	49-5a
	Trigger Type 3 and/or enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Support triggering Type 3 HARQ CB based feedback using DCI format 1_3, if also indicating the support of Type 3 HARQ-ACK codebook (10-16)
Support triggering enhanced Type 3 HARQ CB based feedback using DCI format 1_3 also indicating the support of enhanced Type 3 HARQ-ACK codebook (25-6)
	At least one of {10-16 (Type 3 HARQ  CB), 25-6 (Enhanced Type 3 HARQ CB)} At least one of {49-1, 49-1a, 49-1b}

	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	25-6 (Enhanced Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}




	[4]
	Spreadtrum Communications
	Component 4
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3


For the FFS point in component 4, we support to report per reported value in component 3.
Since it was agreed UE reports one or multiple of values from the value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} in component 3. When multiple values are reported, different value may be supported with different max number of co-scheduled cells. It would be straight forward to separately report them, i.e. component 4 is reported per reported value in component 3.
1. Component 4 is reported per reported value in component 3.
[bookmark: OLE_LINK22]Component 5
	5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]



[bookmark: OLE_LINK21]For component 5, we support to report the max number of sets of cells per PUCCH group and the candidate value set is {1,2,3,4}, which was agreed by RAN1. For the FFS whether to separately report for primary and secondary PUCCH cell groups, or max number of sets of cells supported by UE across PUCCH groups, one of those two should be reported and either one can work. We prefer to separately report for primary and secondary PUCCH cell groups, because it can provide separate values for primary and secondary PUCCH group, not the same value. Therefore, the proposal is:
1. Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, separately report for primary and secondary PUCCH cell groups 
7. “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
Component 6
	6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups



For component 6, we support to confirm it as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}. 
And “FFS whether this component is reported per reported value in component 3” and “FFS whether to report max number of sets of cells supported by UE across PUCCH groups” are removed from component 6 in FG 49-1/49-2.
1. Component 6 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
2. “FFS whether this component is reported per reported value in component 3” is removed from component 6 in FG 49-1/49-2
2. “FFS whether to report max number of sets of cells supported by UE across PUCCH groups” is removed from component 6 in FG 49-1/49-2
Component 7
We support to include Type 2 HARQ codebook as a component in FG 49-1/1b, for backward compatibility. Either in component 7 or separate component is fine. 
1. Type 2 HARQ codebook can be as a component in FG 49-1/1b, either in component 7 or separate component.
Component 10
	10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3



The main bullet of component 10 can be confirmed to remove the bracket of [for a set of cells]. Because the target of multi-cell PDSCH scheduling by a DCI format 1_3 is a set of cells, although it can be partial cells in the set. 
For the first sub-bullets, one unicast DCI per slot of scheduling cell for FDD/TDD scheduling cell is clear, and the bracket of [for the set of cells] in the first sub-bullets can be removed. 
It should count DCI format 1_3 and legacy DCI formats together. The reason is DCI format 1_3 is also a type of unicast DCI, it only aims to reduce the PDCCH signalling overhead, not to increase the number of unicast DCI number per slot. So it still maintains the legacy limits that processing one unicast DCI scheduling DL per scheduling CC for FDD/TDD scheduling CC. the second sub-bullet can be changed into unicast DCI including both legacy DCI formats and DCI format 1_3.
1. Confirm the component 10 as:
10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· Count both legacy DCI formats and DCI format 1_3 as unicast DCI

Other FFS
	FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default



Scheduling cell is not included in a set of cells
For FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells, we do not see strong need to separate report. Another reason is if the value can be larger than 1 in the component 6 reported, the scheduling cell can automatically not include in a set of cells. 
Scheduling cell is not the reference cell for the set
For the FFS when scheduling cell is not the reference cell for the set, according to the different understanding towards “if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell” in the following agreement, our initial understanding is the reference cell is allowed to be the scheduling cell and non-scheduling cell, up to gNB configuration. But according to the email discussion during the last RAN1#112b-e meeting, it clearly has two diverse understanding. 
	The reference cell is
the scheduling cell if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell;
one cell of the set of cells which search space of DCI format 0_X/1_X is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell.



If scheduling cell is included in the set, but gNB still want to use another different cell as the reference cell, it clearly has more design comparing to directly use scheduling cell as the reference cell. So, we suggest to have separate component for it in FG 49-1/2: New component): The reference cell is supported by UE with candidate value of {scheduling cell only, non-scheduling cell}.
Basic FG for singe DCI scheduling multiple cells
The following table gives our consideration for basic FG:
Table 1: Basic FG for singe DCI scheduling multiple cells
	
	
	Basic FG 
	Separate component with different values or 
Separate FG

	 The scheduling cell is in the set and is the reference cell for the set.
	Monitoring search space set(s) for DCI format 0_3/1_3 on the scheduling cell for the set.
	Basic FG 49-1/49-2
	

	
	 Monitoring search space set(s) for DCI format 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell.
	Basic FG 49-1/49-2
	

	
	 Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the non-reference cell.
	
	Yes

	The scheduling cell is in the set but is NOT the reference cell for the set.
	Monitoring search space set(s) for DCI format 0_3/1_3 on the scheduling cell for the reference cell
	
	Yes

	
	 Monitoring search space set(s) for DCI format 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the scheduling cell
	
	Yes

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the reference cell
	
	Yes

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the non-reference cell.
	
	Yes

	The scheduling cell is NOT in the set.
	Monitoring search space set(s) for DCI format 0_3/1_3 on the scheduling cell for the set.
	Basic FG 49-1b/49-2b 
	

	
	Monitoring search space set(s) for DCI format 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the scheduling cell
	Basic FG 49-1b/49-2b 
	

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the reference cell
	
	Yes

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the non-reference cell
	
	Yes



1. For 49-1/49-2, separate component with different values for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set. 
FG 49-3
	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell



[bookmark: OLE_LINK4]For a scheduling cell, they have to monitoring 0_0/1_0, 0_1/1_1 by mandatory, so it reports the supportive of DCI format 0_3/1_3 monitoring, legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for this scheduling cell and DCI format 0_3/1_3 have to be monitored both. But legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for other scheduled cell can be optional capability, thus legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for other scheduled cell and DCI format 0_3/1_3 can be with separate FG. 
So the FG 49-3, it can limit it to scheduled cell only, such as monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell if it is not scheduling cell. And add a component in FG 49-1/2 of monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for scheduling cell and DCI format 0_3/1_3. 
1. For FG 49-3, it is confirmed as: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell if it is not scheduling cell. 
1. In FG 49-1/1b/2/2b, a new component is added as: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for scheduling cell and DCI format 0_3/1_3 on the same scheduling cell.


	[5]
	vivo
	Issue#1: FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FG 49-1/49-2
There was a discussion in the previous meeting about whether these two cases (i.e., scheduling cell is in or not in the cell set) should have different FGs. What needs to be clarified first is whether there is a difference in implementation complexity between these two cases.
The first aspect that needs to consider is the complexity of blind detection of the mc-DCI format. Regarding the case of a scheduling cell within a cell set, our understanding of the existing agreement is that the reference cell may not necessarily be the scheduling cell, depending on the configuration of SS with mc-DCI format. The complexity of blind detection of the mc-DCI format can vary depending on the chosen reference cell.
· Case 1, if only a full SS for mc-DCI format is configured only on the scheduling cell, then the reference cell is the scheduling cell, and the BD/CCE counting is similar to self-scheduling in R15. 
· Case 2, if a full SS for mc-DCI is configured on the scheduling cell and a lite SS (i.e., SS in which all the optional fields are absent except for nrofCandidates) with the same searchSpaceId is configured for another co-scheduled cell, then the co-scheduled cell is the reference cell. BD/CCE counting of mc-DCI format, in this case, is similar to cross-carrier scheduling under the same SCS between the scheduling cell and the scheduled cell. 
[bookmark: _Ref135053266]Observation 1. The scheduling cell may or may not be the reference cell when the scheduling cell is in the cell set.
In Rel-15, self-scheduling and cross-carrier scheduling under the same SCS have different implementation complexities, so they are defined as different FGs (FG 6-5 and FG 6-10). Similarly, we can also separate Case 1 and Case 2 as different capabilities. 
For the case where the scheduling cell is outside the cell set, the reference cell must be one of the co-scheduled cell, and the BD/CCE counting of mc-DCI format behavior is similar to cross-carrier scheduling from the perspective of the reference cell. 
	6-5
	Basic DL NR-NR CA operation
	1) Up to16 DL carriers
2) Same numerology across carrier for data/control channel at a given time
	
	supportedBandCombinationList

	6-6
	Basic UL NR-NR CA operation
	1) Up to16 UL carriers
2) Same numerology across carrier for data/control channel at a given time
3) One PUCCH group
4) Single TAG
	6-5
	supportedBandCombinationList

	6-10
	Cross carrier scheduling for the same numerology
	Cross carrier scheduling for the same numerology with CIF where numerologies for scheduling cell and scheduled cell are same
	6-5, 6-6
	crossCarrierScheduling-SameSCS


The 2nd aspect is the cell set size. In the previous meeting, some companies raised a point that if a UE supports CA with up to 4 CC, the maximum size of the cell set may vary depending on whether the scheduling cell is within the cell set or not. However, the maximum supported size of the cell set is already included as a component in the Rel-18 FG for Multi-carrier enhancements, and the UE can report the maximum number of supported cells in a set based on its own implementation.
In conclusion, we suggest defining separate FGs based on whether the scheduling cell is the reference cell or not.
[bookmark: _Ref134998342][bookmark: _Ref142568986]Proposal 1. Separate FGs can be defined for the case where the scheduling cell is the reference cell, and the case where the scheduling cell is not the reference cell.
Another remaining issue is the FFS for the case of having the same SCS but different carrier types between scheduling cell and set of cells. For single-cell scheduling, neither FG 6-5 nor 6-10 differentiates between FR1/FR2 or FDD/TDD. Similarly, it seems there is no need to define additional capabilities for the case where different carrier types are used between the scheduling cell and other cells.
[bookmark: _Ref134998343]Proposal 2. No strong motivation to have separate FGs for the case when the same SCS but different carrier types are used between scheduling cell and set of cells.
One more point worth noting is that currently, FG49-1/1b&49-2/2b report a single carrier type for all the co-scheduled cells, which appears that all co-scheduled cells shall operate in the same half-duplex mode. Take component 3b) as example, UE may report that all the co-scheduled cells can be {FR1 licensed FDD} for multi-carrier scheduling and all the co-scheduled cells can be {FR1 licensed TDD} for multi-carrier scheduling, but it cannot indicate that some of the co-scheduled cells support {FR1 licensed FDD} and some others support {FR1 licensed TDD} through 3b).
	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


However, apart from the agreement that half-duplex mode for co-scheduled cells should be the same for the Type1 HARQ-ACK codebook, RAN1 has not imposed specific restrictions on whether the co-scheduled cells must have the same half-duplex mode. It needs clarification on whether a mc-DCI format can be used to schedule co-scheduled cells with mixed half duplex mode when Type-2 HARQ-ACK codebook-based reporting is enabled. If it is supported, new capabilities are needed for the mixed half-duplex modes case.
[bookmark: _Ref142568991]Proposal 3. Clarify whether the case when different co-scheduled cells in a cell combination have different half-duplex modes is supported in Rel-18 Multi-carrier enhancements. If supported, separate FG for this mixed half-duplex mode case is needed.

Issue#2: restriction of the number of scheduling cell
FG 49-1&49-2
	Proposal 2-1:
· Component 2 in FG 49-1/49-2 is confirmed as: 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.
· Add notes in FG 49-1/49-2:
· When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell
· For any scheduled cell in any set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format


The above proposal was discussed in the previous meeting. It was proposed to add the following note to reflect the first sub-bullet in the second bullet of the proposal.
	[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]


In the previous meeting, companies discussed whether it is supported for another cell to schedule the scheduling cell in the scenario where the scheduling cell is outside the set of cells. According to the existing framework, ionly in the case of Rel-17 sScell scheduling Pcell, can a cell (i.e., Pcell) have two scheduling cells. However, sScell scheduling Pcell has been excluded from mc-scheduling. On the other hand, if the scheduling cell is a regular Scell, it can only have a single scheduling cell. Thus, the note should be kept.
The second sub-bullet also needs to be incorporated into the UE features to reflect the following conclusion from RAN#97. 
	Updated proposal 4.3:
· Configuring more than one scheduling cell for DCI format 0_X/1_X for each scheduled cell is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.


Currently, the above agreement has not been reflected. The endorsed CR mainly outlines the framework of multi-carrier scheduling and PDCCH BD from the perspective of either the reference cell or the whole set, with minimal references to non-reference cells because the mc-DCI is counted only on the reference cell. In addition, as we discussed earlier when a cell is involved in mc-scheduling, it can be configured with only one scheduling cell, regardless of the DCI formats that need to be monitored.
Thus, a note that ‘For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format’ should be added to FG 49-1&49-2.
[bookmark: _Ref142568992]Proposal 4. The note: ‘When the scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell’ should be kept.
[bookmark: _Ref142568993]Proposal 5. Add a note in FG 49-1&49-2: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format.

Issue#3: number of co-scheduled cells to be reported
FG 49-1/1b&49-2/2b
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups


Regarding whether to report the number of cell sets per PUCCH group or to separately report the number of cell sets for each group, we are ok with either approach. But the max number of sets of cells supported by a UE across PUCCH groups is not necessary if component 5 is agreed. 
Reporting the total number of cells across all cell sets is unnecessary. Based on the reported number of cell sets and the size of each cell set, the network can infer the total number of cells.
[bookmark: _Ref134998346]Proposal 6. No strong motivation to report the maximum total number of cells across different sets of cells.

Issue#4: HARQ-ACK Type2 codebook
FG 49-5
For the Type-1 HARQ-ACK codebook for multi-cell scheduling, all co-scheduled cells share the SCS and duplex mode. As a result, the generation procedure for Type-1 HARQ-ACK codebook for multi-cell scheduling is the same as the procedure for single-cell scheduling. On the other hand, the Type-2 HARQ-ACK codebook for multi-cell scheduling requires more significant specification and implementation changes. These changes include changes to DAI counting and the newly introduced cell-set based HARQ-ACK bits generation procedure. 
	Updated proposal 4.2:
· Enhanced Type-2 HARQ-ACK codebook is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.
· Type-1 HARQ-ACK codebook is supported only for the case where co-scheduled cells by a DCI format 1_X have same SCS/carrier type/duplex mode in Rel-18.
· Additional restriction(s) can be discussed in RAN1


[bookmark: _Ref134998348]In the last meeting, it was agreed that the basic FG 49-1 requires all the co-scheduled cells to have the same duplex mode, thus the basic FG should include only Type-1 HARQ-ACK codebook. FG 49-5 is supported to indicate the support of Type-2 HARQ-ACK codebook
	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 
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook


[bookmark: _Ref142568994]Proposal 7. FG 49-1 does not allow for different duplex modes among the co-scheduled cells in a cell set, thus Type2 HARQ-ACK codebook is not mandatory for FG 49-1, FG 49-5 should be supported. 

Issue#5: DCI processing capabilities
FG 49-1/49-1b/49-2/49-2b
	10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
9) The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3


	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Details FFS

	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Details FFS


[bookmark: _Ref115427046]Mc-DCI is a more efficient way of scheduling multiple cells compared to using multiple sc-scheduling DCI. The processing budget (e.g., BD/CCE, DCI size, etc.) is only counted on the reference cell in a cell set, thus it can be considered a special "unicast DCI" from the perspective of either the reference cell or the cell set. Besides, according to the agreement and draft CR, the monitoring of mc-DCI and sc-DCI for a cell set share the legacy R17 BD/CCE limit, there is no need to have separate restrictions for mc-DCI only or sc-DCI only. Thus, the number of unicast DCI counts both mc-DCI format and legacy DCI format. 
[bookmark: _Ref142568995]Proposal 8. The number of unicast DCI per cell set counts both mc-DCI format and legacy DCI format. 

Issue#6: separate FG for supporting existing features for Rel-18 mc-scheduling
	Question 2-12:
1. Regarding existing FG corresponding to a filed included in DCI format 0_3/1_3, companies are encouraged to provide views on whether/how to report the support of the FG in DCI format 0_3/1_3.
0. Alt.1: Reuse Existing FG to indicate the support for DCI format 0_3/1_3
0. Alt.2: Introduce new FG to indicate the support for DCI format 0_3/1_3
1. UE features for DL priority indicator in a DCI format 1_3
1. UE features for UL priority indicator in a DCI format 0_3
1. 49-5a: Trigger Type 3 HARQ CB based feedback using DCI format 1_3
1. 49-5b: Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
1. PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3
1. UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
1. UE features for SCell dormancy indication within active time by DCI format 1_X and DCI format 0_3
1. UE features for cross-slot scheduling by DCI format 1_X and DCI format 0_3
1. UE features for Unified-TCI indication by DCI format 1_3


	49-5
	Type 2 HARQ CB support for DCI format 1_3
	HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3

	49-5a
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	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
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3


It was discussed whether/how to support existing optional features of other WIs in earlier releases. For simplicity and flexibility, new FGs should be introduced to indicate the supporting of the combination of mc-scheduling and existing features. 
In addition to the FGs listed in the above question, whether mc-DCI-based BWP switching requires new capability should also be clarified. In Rel-15, a BWP indicator can present in a sc-DCI and trigger BWP switching via the sc-DCI, only if the UE reported a per Band capability bwp-SameNumerology or bwp-DiffNumerology for DCI-based BWP switching. For mc-scheduling, new mc-DCI-based BWP switching capabilities, e.g., bwp-SameNumerology-DCI-0-3-And-DCI-1-3, bwp-DiffNumerology-DCI-0-3-And-DCI-1-3, can be introduced. Alternatively, if the legacy capability can be directly reused, NW assumes that mc-DCI-based BWP switching capability is supported by the UE if the UE reported bwp-SameNumerology or bwp-DiffNumerology for at least one of the co-scheduled cells. An example for new FGs for mc-DCI based BWP switching is as below:
	49. NR_MC_enh
	49-xxx
	Trigger BWP switching with same numerology using DCI format 0_3/1_3
	1) Active BWP switching by DCI format 0_3/1_3
2) Same numerology for all the UE-specific RRC configured BWPs per carrier
	6-1
	Yes
	
	UE does not support BWP switching with same numerology using DCI format 0_3/1_3

	49. NR_MC_enh
	49-xxx
	Trigger BWP switching with different numerologies using DCI format 0_3/1_3
	1) Active BWP switching by DCI format 0_3/1_3
2) different numerology can be configured for all the UE-specific RRC configured BWPs per carrier
Note: all switched-to BWPs have the same SCS, all switched-from BWPs have the same SCS, the current active BWPs SCS may or may not be the same as the indicated BWPs by DCI format 0_3/1_3
	6-1
	Yes
	
	UE does not support BWP switching with different numerologies using DCI format 0_3/1_3


[bookmark: _Ref142568996][bookmark: _Ref131697486][bookmark: _Ref131697556]Proposal 9. Adopt FG 49-5/5a/5b.
[bookmark: _Ref142568997]Proposal 10. Introduce new FG to indicate the support of the following features for DCI format 0_3/1_3
· UE features for DL priority indicator in a DCI format 1_3
· UE features for UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
· UE features for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· UE features for cross-slot scheduling by DCI format 1_3 and DCI format 0_3
· UE features for Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching
Based on the above discussion, the UE feature for mc-scheduling can be updated as shown in the appendix (changes in red)
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	· The number of cells in a set (FG 49-1/FG 49-2)
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3


The maximum number of co-scheduled cells in a set is only limited by the restriction of DCI size, which depends on the gNB configuration. It is not related to the SCS/carrier type. If a UE can support a number of co-scheduled cells for FDD carrier, it can also support the number of co-scheduled cells for TDD carrier or another carrier type. There is no need to report the max number of co-scheduled cells per reported value in component 3.
Proposal 1: There should be no need to report the max number of co-scheduled cells per reported value in component 3. 
· The number of sets (FG 49-1/1b and FG 49-2/2b)
	5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]


It was agreed that at most 4 sets can be configured within a PUCCH group. Therefore, it is reasonable that the reported capability is applied to a PUCCH group. The candidate value should be {1, 2, 3, 4}. For multi-cell scheduling, the operations are the same between primary PUCCH group and the secondary PUCCH group. In addition, which cell is included the primary PUCCH group or the secondary PUCCH group is configured by the gNB. There is no need to report the maximum number of sets for primary PUCCH group and the secondary PUCCH group separately. In addition, reporting the maximum number of sets per carrier types is not needed as discussed above. For the total number of cells across the sets, the gNB can determine this based on the maximum number of cells in the set and the maximum number of sets. A separate report is not needed. 
Proposal 2: For the maximum number of sets supported by the UE,
· It should be applied to a PUCCH group.
· The candidate value should be {1, 2, 3, 4}.
· There should be no need to report the maximum number of sets for primary PUCCH group and the secondary PUCCH group separately.
· There should be no need to report the maximum number of sets per carrier type.
· Reporting the total number of the cells across sets should not be needed.
· The maximum number of sets for the same scheduling cell (FG 49-1/1b and FG 49-2/2b)
	6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups


For component 6, it was agreed that the UE should report the number of sets with the same scheduling cell. The candidate value should be {1, 2, 3, 4}. For multiple sets with the same scheduling cell, the only thing that needs to be considered is the DCI differentiation for different sets. It is not related to the number of cells in a set or across sets. Therefore, there is no need to report the maximum number of the cells across sets for the same scheduling cell.
Proposal 3: The candidate value for the maximum number of sets for the same scheduling cell should be {1, 2, 3, 4} and there should be no need to report the maximum number of the cells across sets for the same scheduling cell.
· Type-2 codebook (FG 49-1/1b)
	7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook


The Type-2 codebook for multi-cell scheduling is designed based on the Type-2 codebook for multi-PDSCH scheduling. It is also very similar as the legacy Type-2 codebook in Rel-15, i.e., there are 2 sub-codebooks and the DAI is counted separately. In addition, the HARQ feedback is the basic feature for downlink scheduling. It should be a component without capability reporting. This is also in line with the FG for multi-PDSCH scheduling in Rel-17. It is noted that Type-2 codebook is mandatory for legacy scheduling from Rel-15. If the support of the Type-2 HARQ-ACK codebook is reported by the UE, the gNB has to configure Type-1 HARQ-ACK codebook even for legacy scheduling when the UE does not support Type-2 HARQ-ACK codebook for multi-cell scheduling. This may lead to a large HARQ-ACK codebook size. The benefit of introducing multi-cell scheduling to reduce the downlink control overhead has lost.
Proposal 4: Type-2 codebook should be a component of FG 49-1 without dedicated capability reporting.
· Whether a scheduling cell of a set of cells can be scheduled by another cell (FG 49-1/FG 49-2)
	[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]


In the current spec, a cell can only be either scheduled cell or scheduling cell for legacy cross cell scheduling. When the scheduling cell is outside the set of cells, if it is configured with another cell to monitor its PDCCH, it means that it is a scheduling cell for a set and the scheduled cell scheduled by another cell as well. It is not in line with the legacy principle. It should not be supported at this stage.
Proposal 5: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell.
· Separate FG for the specific case (FG 49-1 and FG 49-2)
	FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells


If the scheduling cell and the scheduled cell have the same SCS, there is no fundamental difference between the case of scheduling cell in the set and the case of scheduling cell outside the set. In addition, it was agreed that the reference can be any one of the scheduled cells. It can also be the scheduling cell if scheduling cell is included in the set. The only difference is the search space configuration, which is also the same as the legacy. Therefore, there is no need to separate this FG for the case when scheduling cell is not included in the set and/or when scheduling cell is not the reference cell for the set.
Proposal 6: There should be no need to separate this FG for the case when scheduling cell is not included in the set and/or when scheduling cell is not the reference cell for the set.
· The number of unicast DCI (FG 49-1/1b and FG 49-2/2b)
	10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default


The DCI format 0_3/1_3 are used for unicast scheduling. It is also agreed that it is counted only on the reference cell. Therefore, compared with the legacy DCI format, the only difference is that it may have a larger size than the legacy DCI from the PDCCH monitoring perspective. So, it is just a specific DCI for the reference cell. For the number of unicast DCI that can be processed by the UE for the set of cells, the legacy UE capability is enough. If component 10 is introduced, this should be only applied to the DCI format 1_3 and the capability of legacy DCI formats should not be affected. In addition, monitoring the DCI format 0_3/1_3 for a set of cells and the legacy DCI formats for the cells in the set should be supported by default since the DCI size budget and monitoring budget keeps unchanged after introducing the multi-cell scheduling.
Proposal 7: Only the DCI format x_3 should be counted for the component 10 and the capability of the number of legacy DCI formats should not be affected.
Proposal 8: Monitoring the DCI format 0_3/1_3 for a set of cells and the legacy DCI formats for the cells in the set should be supported by default.
· FG 49-1a and 49-2a
As discussed above, there is no fundamental difference between the of scheduling cell in the set and the case of scheduled outside the set. FG 49-1a should be merged into FG 49-1 and FG 49-2a should be merged into FG 49-2.
Proposal 9: FG 49-1a should be merged into FG 49-1 and FG 49-2a should be merged into FG 49-2.
· Maximum number of co-scheduled cells in a set (FG49-1b and FG 49-2b)
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b


From the number of co-scheduled cell perspective, there is no fundamental difference between the unlicensed band and licensed band. Therefore, reporting the maximum number of co-scheduled cells in the set separately is not needed.
Proposal 10: Reporting a common value for the maximum number of co-scheduled cells per set for all the carrier types should be enough in FG 49-1b and FG 49-2b.
· FG 49-3: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
As discussed above, DCI format 0_3/1_3 is a specific unicast DCI. Even though DCI format 0_3/1_3 is introduced, the UE capability on the PDCCH monitoring does not change, including BD/CCE budget and DCI size budget. Therefore, monitoring legacy DCI formats and DCI format 0_3/1_3 on the same serving cell should be the basic feature for multi-cell scheduling.
Proposal 11: Monitoring legacy DCI formats and DCI format 0_3/1_3 on the same serving cell should be the basic feature for multi-cell scheduling
· FG 49-5a/FG49-5b
Tyep-3 codebook construction is not related to the DCI formats. Introducing multi-cell scheduling has no impact to Type-3 codebook. Regarding the indication, there is no difference between legacy DCI format and DCI format 1_3. If the UE support both Type-3 codebook and multi-cell scheduling, it means that Type-3 codebook can be triggered by DCI format 1_3. If the UE does not support Type-3 codebook but multi-cell scheduling, it means that gNB cannot configure Type-3 codebook indication in any DCI format. 
Proposal 12: FG 49-5a or FG 49-5b is not needed.
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		· FG 49-1/49-2
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}, FFS whether this component is reported per reported value in component 3
· FG 49-1b/49-2b
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}. FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b


Regarding the max number of co-scheduled cell per set of cells, it’ not necessary to report the value separately for each carrier type. The UE can report one value for all the reported carrier type. We don’t see any fundamental difference among different carrier type, e.g. FDD/TDD, licensed /unlicensed and FR1/ FR 2-1/FR 2-2. 
In additional, for FG 49-1b/49-2b, there are too many combinations between scheduling and scheduled cells in components 3a/3b. If the UE report the value separately for each combination, the UE requires report up to  value. It is too complex for both UE and network design and has no benefit.   
Proposal 1: “FFS whether this component is reported per reported value in component 3” should be removed from component 4 in FG 49-1/49-2.
Proposal 2: “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” should be removed from component 4 in FG 49-1b/49-2b.


	· FG 49-1/49-1b/49-2/49-2a
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3


It was agreed that the max number of co-scheduled cells supported by a DCI is report separately for DCI format 0_3/1_3 as component of FG 49-1/49-1b and FG 49-2/49-2b. One potential method is to revise the component 4 in FG 49-1/49-1b as: Max number of co-scheduled cells for DCI format 1_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. And the component 4 in FG 49-2/49-2b is revised as: Max number of co-scheduled cells for DCI format 0_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. If the above method can be adopted, the UE report the max number of co-scheduled by DCI format 0_3/1_3 directly, and there is no need to introduce another component for within component 4. 
Proposal 3: Component 4 in FG 49-1/49-1b and FG 49-2/49-2acan be revised as:
· For the component 4 in FG 49-1/49-1b, Max number of co-scheduled cells for DCI format 1_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}.
· For the component 4 in FG 49-2/49-2a , Max number of co-scheduled cells for DCI format 0_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}.

	· FG 49-1/49-1b/49-2
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]


Since there is no fundamental difference between the set of cells configured in primary cell groups and  the set of cells configured in secondary PUCCH group. And we don’t see the necessity to report the max number of set of cells supported by UE across PUCCH groups. Thus, for the max number of sets of cells per PUCCH group, it’s sufficient to report the a common value for different PUCCH groups.
Proposal 4: Component 5 in FG 49-1/49-1b/49-2 can be adopted as following:
· Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· Removed two FFSs in the Component 5.
· Removed the context in the bracket. 

	· FG 49-1/49-1b/49-2
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups


It was agreed in RAN1#112 that up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell and the value of the N is reported as UE capability. Component 6 in FG 49-1/49-1b/49-2/49-2b can align with the RAN1 agreement. There is no technical motivation to report per reported value in component 3 or report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b. 
Proposal 5: Component 6 in FG 49-1/49-1b/49-2 can be confirmed as:
· Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
· Removed two FFSs in the Component 6.
· Removed the context in the bracket. 

	· FG 49-1
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook


There are two reasons to capture the type 2 HARQ codebook in component 7 in FG 49-1/49-2. One reason is that Type 2 HARQ codebook is  regarded as the basic functions of PDSCH scheduling from Rel-15. Rel-18 Multi-cell PDSCH scheduling should follow this rule. Another reason is that the design principle for Multi-cell PDSCH scheduling is similar to Rel-17 Multiple PDSCH scheduling by a single DCI. In Rel-17 Multiple PDSCH scheduling, Type 2 HARQ codebook is reported together with Type 1 HARQ codebook. Thus, for Rel 18 Multi-cell PDSCH scheduling, Type 2 HARQ codebook should be reported together with Type 1 HARQ codebook as well. 
Proposal 6: Component 7 in FG 49-1can be confirmed as:
· HARQ feedback based on Type 1 HARQ codebook and Type 2 HARQ codebook.

	· FG 49-1
10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· FG 49-1b
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
· FG 49-2
9) The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3


Regarding the number of unicast DL/UL DCI to process per slot of scheduling cell for multi-cell PDSCH/PUSCH scheduling,  the legacy UE feature for DL control channel can be re-used. Both of legacy DCI format and multi-cell scheduling DCI format are monitored in the USS. From the perspective of UE monitoring, there is no difference between legacy DCI format and multi-cell scheduling DCI format.
Proposal 7: Regarding the number of unicast DL/UL DCI to process per slot of scheduling cell in FG 49-1/49-1b/49-2 , both legacy DCI formats and DCI format 1_3/0_3 should be counted.
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	For the current set of FGs agreed for multi-cell scheduling in RAN1#112bis-e [1] and RAN1#113 [2], there are a number of aspects that are FFS and need further consideration. One of the main aspects that was discussed, but not concluded is whether we should keep the FG separate for the case when scheduling cell is not within the set of cells, i.e. whether we agree on FG 49-1a for PDSCH and similarly FG 49-2a for PUSCH. One key different we see between the two cases is the need for monitoring both legacy DCI formats (non-fallback) as well as multi-cell scheduling DCI format. In case when the scheduling is included within the set of cells, then it is not necessary for a UE to support the monitoring of legacy DCI formats because the multi-cell scheduling DCI could be used for self-scheduling as well. However, for the case when scheduling cell is outside the set of cells, then the UE will be required to support legacy DCI formats for self-scheduling. Overall, based on the previous agreements, the BD/CCE budget and DCI size budget is not changed in Rel-18 compared to Rel-17. Therefore, in case of UE supporting both legacy and multi-cell scheduling DCI formats, the budget will be shared. Also, UE will be required to monitor more DCI formats. Another factor that we envision could be different for the two cases is the maximum number of co-scheduled cells. From UE implementation perspective, it may be beneficial to have a lower number for the maximum number of co-scheduled cells in case of scheduling cell outside the set of cells. Also, another component that would be different between the two cases is the maximum number of sets of cells that can be scheduled by the same scheduling cell. For the case of scheduling cell within the set of cells, it may be easier for UE’s implementation to keep the scheduling cell for only one set of cells. However, for the case when scheduling cell is outside the set, then UE might prefer to support more than 1 set of cells that can be scheduled by the scheduling cell. Based on these factors, we think that the two FGs should be separate, i.e. agree on FG 49-1a and FG 49-2a for PDSCH and PUSCH, respectively. However, other possible option could also be considered a new component is added under FG 49-1/49-2 to report one of more of the following cases for scheduling cell including:
· Case 1: scheduling is within the set and is the reference cell
· Case 2: scheduling is within the set and is not the reference cell
· Case 3: scheduling cell is outside the set and is not the reference cell

Observation 1: For the case when the scheduling is included within the set of cells, it should not be necessary for a UE to support the monitoring of legacy DCI formats (non-fallback) because the multi-cell scheduling DCI could be used for self-scheduling as well

Observation 2: From UE implementation perspective, it may be beneficial to have a lower number for the maximum number of co-scheduled cells in case of scheduling cell outside the set of cells

Observation 3: For the case of scheduling cell within the set of cells, it may be easier for UE’s implementation to keep the scheduling cell for only one set of cells. However, for the case when scheduling cell is outside the set, then UE might prefer to support more than 1 set of cells that can be scheduled by the scheduling cell

Proposal 1: One of the two options is supported for separating the two cases, i.e. first case of scheduling cell is included within the set of cells and second case of scheduling cell is not included within the set of cells:
· Option 1: FG 49-1a and FG 49-2a are agreed to be supported, i.e. separate FGs for the two cases when scheduling cell is within the set of cells (FG 49-1/49-2) and when scheduling cell is not within the set of cells (FG49-1a/FG49-2a)
· Option 2: a new component is added under FG 49-1/49-2 to report one of more of the following cases for scheduling cell including:
· Case 1: scheduling is within the set and is the reference cell
· Case 2: scheduling is within the set and is not the reference cell
· Case 3: scheduling cell is outside the set and is not the reference cell
For FG 49-1 and FG 49-2, for component 5 (maximum number of sets of cells), following proposal was discussed in RAN1#113:

· Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b
· Add component 5a in FG 49-1/49-1b/49-2/49-2b as: Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, …, 8}

In our view, the proposal is a reasonable option considering the ability to report the maximum number of sets of cells by UE per PUCCH group as well as across PUCCH groups. 

Proposal 2: Agreed the following details for component 5 for 49-1/49-2:

· Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b
· Add component 5a in FG 49-1/49-1b/49-2/49-2b as: Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, …, 8}

In RAN1#113 [2], following agreement was made related to UE capability on number of unicast DCIs that the UE can process:

Agreement
· Following component is introduced in FG 49-1
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS

One key aspect for unicast DCI processing is whether the agreed values are applied only for DCI format 0_3/1_3 or for both legacy DCI formats and DCI format 0_3/1_3. Another aspect is whether to consider the processing of unicast DCI for a set of cells or for each cell within the set.

In our view, one straightforward option is to consider the counting for legacy DCI formats as well as new DCI format 0_3/1_3 for UL/DL. This has the benefit to reduce the UE’s processing requirement and being able to schedule all cells within the set. In this case the processing is considered for a set of cells. Essentially, for a set of cells, either one legacy unicast DCI  or one DCI format 1_3 is processed per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell. Similarly for UL as well. However, if further flexibility is considered beneficial from network perspective, another option can be considered. In this option, for each cell within the set only one unicast DCI including either legacy or new DCI format can be processed and additionally, for the set of cells only one unicast DCI format 1_3 can be processed per slot of scheduling cell for FDD/TDD DL. For example, consider the case that there are 4 cells (cell 1, cell2, cell 3 and cell 4) within a set. In a given slot, UE receives DCI format 1_3 scheduling cell 1, cell 3 and cell 4. Since this DCI format 1_3 scheduled cell 1 and cell 2, then UE is not expected to process any more of DCI format 1_3 for this set of cells. Additionally, UE is not expected to process legacy DCI format for cell 1, and  cell 2. However, since cell 3 and cell 4 are not scheduled for DCI format 1_3, therefore one legacy DCI format can still be processed for each of cell 3 and cell 4.

[image: ]

Figure 1: Illustration of unicast DCI counting per set of cells and for each cell within the set

Proposal 3: For reporting number of unicast DCI(s) to process for a set of cells, adopt one of the options:
· Option 1: Both the multi-cell DCI formats and the single-cell DCI formats are counted per set basis
· For DL, a total of 1 unicast DCI (DCI format 0_1 or legacy unicast DCI) can be processed for set of cells per slot of scheduling cell for both FDD and TDD
· For UL, a total of 1 unicast DCI (either DCI format 0_1 or legacy unicast DCI) can be processed for set of cells per slot of scheduling cell for FDD and a total of 1 unicast DCI (DCI format 0_1 and/or legacy unicast DCI) can be processed for set of cells per slot of scheduling cell for TDD
· Option 2: Both the multi-cell DCI formats and the single-cell DCI formats are counted per cell basis and multi-cell DCI formats are also counted per set of cells basis. If multi-cell DCI format schedules only sub-set of cells within the set, then counting is applicable only for the actually scheduled cells and in that case, legacy DCI format could be processed for cells that are not scheduled. For example, consider the case that there are 4 cells (cell 1, cell2, cell 3 and cell 4) within a set. In a given slot, UE receives DCI format 1_3 scheduling cell 1, cell 3 and cell 4. Since this DCI format 1_3 scheduled cell 1 and cell 2, then UE is not expected to process any more of DCI format 1_3 for this set of cells. Additionally, UE is not expected to process legacy DCI format for cell 1, and  cell 2. However, since cell 3 and cell 4 are not scheduled for DCI format 1_3, therefore one legacy DCI format can still be processed for each of cell 3 and cell 4.
· For DL, for set of cells, a total of 1 DCI format 0_1 can be processed per slot of scheduling cell and for each cell within the set a, total of 1 unicast DCI (DCI format 0_1 or legacy unicast DCI) can be processed per slot of scheduling cell for both FDD and TDD
· For UL
· For set of cells, a total of 1 DCI format 0_1 can be processed per slot of scheduling cell and for each cell within the set a, total of 1 unicast DCI (DCI format 0_1 or legacy unicast DCI) can be processed per slot of scheduling cell for FDD
· For set of cells, a total of 2 DCI format 0_1 can be processed per slot of scheduling cell and for each cell within the set a, total of 2 unicast DCI (DCI format 0_1 and/or legacy unicast DCI) can be processed per slot of scheduling cell for TDD


	[9]
	Xiaomi
	FG 49-1 
Component 4): There is one controversial issue on whether to report the max number of co-scheduled cells per set of cells supported by UE per carrier type. RAN1 doesn’t differentiate carrier types except SCS. On the other word, the entire UE procedure, e.g. PDCCH monitoring, data channel reception/transmission, HARQ/ACK feedback, reference signal measurement and report, etc., is carrier type agnostic. We don’t see the necessity to differentiate different carrier type.

One motivation raised by proponents on report component 4) according to component 3) is that the typical number of carriers for different frequency range is different, e.g. 4 carrier aggregation is typical for FR2 while 2 carrier aggregation is typical for FR1. Hence, under-reporting issue occurs if UE reports the maximum number of co-scheduled cells per set of cells despite of carrier type. For example, UE has to report 2 carriers for MC scheduling once FR1 and FR2 are both available for the UE in order to carter to its minimum capability across FR1 and FR2. 

However, the number of carriers for CA is deployment issue rather than UE capability issue. If UE supports 4 carriers for MC in FR2, there is no reason that the same UE cannot support 4 carriers in FR1. From this point, we think there is no issue for a UE to report component 4) without considering carrier type.

Component 5): We understand the intention to report maximum number of cell sets per PUCCH group is to address the following RAN1 agreement. If we don’t explicitly capture the maximum number should be reported per PUCCH group, it may break per PUCCH group limitation as a PUCCH group may not contain all the cells belongs to the band combination. We are fine with capturing per PUCCH group in component 5). 
	Agreement
Following is supported in Rel-18 multi-cell scheduling
· A UE can be configured one or multiple sets of cells with each set configured for multi-cell scheduling using DCI format 0_X/1_X. 
· Up to 4 sets of cells can be configured per PUCCH group.
· When multiple sets of cells are configured, 
· a cell in one set of cells can’t be included in another set of cells.
· n_CI value is independently configured for each set of cells.
· reference cell for counting DCI size and BD/CCE of DCI format 0_X/1_X is independently determined for each set of cells.
· search space configuration of DCI format 0_X/1_X is independently configured for each set of cells.
· DCI size of DCI format 0_X is independently determined for each set of cells. 
· DCI size of DCI format 1_X is independently determined for each set of cells.
· The multiple sets of cells can be scheduled by DCI format 0_X/1_X from different scheduling cells. 
· Up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell. 
· The value of N is reported as UE capability.
· An indicator is included in the DCI to indicate the scheduled set of cells,
· The size of the indicator is equal to ceil(log2(N)), where N is the number of sets of cells.
· Unique n_CI value is configured for each set of cells.



Regarding to whether to report different values for primary and secondary PUCCH group, it may lead to different implementation at UE side, i.e.:
· If UE reports the maximum number of cell sets for primary and secondary PUCCH group respectively, the maximum number can be same or different. More precise UE capability can be achieved.
· If UE reports the maximum number of cell sets per BC, the maximum number should be same across different PUCCH groups if applicable. 
To be honest, we don’t have strong preference on whether to allow UE to report the maximum number of cell sets respectively for primary PUCCH group and secondary PUCCH group. We slightly prefer to keep the UE feature simple to avoid unexpected scheduling complexity at gNB side.

Same reason as mentioned in component 4), we don’t see the necessity to report the maximum number of cell sets per UE per PUCCH group for different carrier types separately.

Regarding to the max total number of cells across different sets, it can be derived from the following reported values. 
· Max number of co-scheduled cells per set of cells supported by UE
· Max number of sets of cells supported by UE per PUCCH group
One argument is that if the max total number of cells across different sets of cells is derived by , UE may need to report conservative values in order to guarantee gNB doesn’t configure something beyond UE’s capability. According to the argument raised in the last meeting, one use case for reporting maximum number of co-scheduled cells across cell sets can be explained as below:
· UE reports  per cell set, such as 4
· UE reports  across cell sets, such as 10
If the UE supports 4 cell sets per PUCCH group, network can schedule 4 cells via MC DCI for two out of four cell sets at most. On the other hand, if UE cannot report the max total number of cells across different sets of cells, UE can only report a UE capability such as 4 cell sets and 2 co-scheduled cells per cell sets. Therefore, it is beneficial for both UE implementation and gNB scheduling if UE can report the maximum total number of cells across different sets. In the other words, UE can provide more precise capability with less restriction and gNB can harvest more flexibility on scheduling.

Component 6): Same comments as aforementioned, we have the following preference on component 6):
· The candidate value set of {1, 2, 3, 4} cell sets for a same scheduling cell is confirmed
· This component is uniquely reported across the reported values in component 3. 
· There is no need to report max total number of cells, across different sets of cells, supported by UE for a same scheduling cell. What really matters relevant to the maximum total number of cells for a same scheduling cell is the associated PDCCH monitoring capability, i.e. the total BD/CCE across scheduling cells. PDCCH monitoring capability has been reflected by the number of cell sets, which is counted on reference cell.
· Due to the same reason as maximum total number of cells across cell set, we are fine to report maximum number of sets of cells supported by UE across PUCCH groups. Frankly speaking, the motivation is much weaker as there are two PUCCH groups at most. 

Component 7): For MC scheduling, Type-1 codebook is exactly the same as legacy. It is natural for a MC UE to support Type-1 CB in order to achieve completed function. On the other hand, Type-2 codebook is enhanced in order to accommodate single DCI scheduling multiple carriers, e.g. a sub-CB is defined for MC DCI HARQ-ACK. From this perspective, we prefer to keep Type-2 codebook as a separate UE feature.

Component 10): In RAN1#113 meeting, RAN1 discussed UE capability of processing DCI with considering multi-cell PDSCH scheduling by MC DCI format. The following agreement was achieved: 
	Agreement
· Following component is introduced in FG 49-1
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS



First and foremost, UE processes a DCI on the scheduling cell. Hence it does not make sense to define UE capability of processing DCI on reference cell. The functionality of reference cell is to count the number of BD/CCE and the number of DCI payload size on the cell so that network can better off-load BD/CCE and DCI size budget among cells. There is nothing about DCI processing related to reference cell at the very beginning. 
Another issue is whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3. DCI format 1_3 is scrambled with C-RNTI/MCS-C-RNTI and can only be configured in UE-specific search space for a dedicated UE. On the other words, it is a unicast DCI same as legacy unicast DCI format. Furthermore, DCI format 1_3 can be used to schedule single carrier, with degraded performance as less flexible compared with DCI format 1_1 and DCI format 1_2. Last but not least, it was agreed that advanced UE capability for larger number of unicast DL DCI should be introduced. All in all, UE can report a proper UE capability on DCI processing. Even if a UE only reports basic capability for DCI processing, i.e. one unicast DCI (including both legacy DCI formats and DCI format 1_3) per slot of scheduling cell, gNB can still make a comprehensive decision on using DCI format 1_3 or legacy DCI formats for PDSCH scheduling.

Note: One note is currently capture in FG49-1 as below:
	[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]


It is well known that 1) SCell scheduling PCell/PSCell is excluded for Rel-18 MC 2) SCell can have only single scheduling cell in the specification. Hence, the above restriction should be applicable to any scheduling cell despite of it is inside or outside the set of cells. Particularly, as mentioned in the following part, we think FG 49-1a should be merged to FG 49-1. The note should be updated to more generic version. We prefer to keep this note and replace it with ‘Note: UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell’. 

FFS point#1: Regarding to whether separate this FG for the case when scheduling cell is not the reference cell for the set, we don’t see the necessity. The purpose of defining reference cell is to properly handle BD/CCE budget and DCI size budget with introducing DCI format 0_3 and DCI format 1_3. No matter scheduling cell is reference cell or not, there is no different on BD/CCE determination and DCI size budget sustainment. Regarding to the possible differentiation of search space configuration considering whether the scheduling cell is reference cell or not, we tend to agree. However, we think the key point is whether to allow configuring different search space with different DCI formats on the scheduling cell. We believe it has been covered by FFS point#3. Furthermore, search space configuration is irrelevant to PDCCH monitoring capability. Actually this is the reason why we only define the limit on maximum number of BD/CCE. Same reasons as aforementioned, FG49-1 should not be split because of different carrier types.

FFS point#2: Although DCI format 0_3 and 1_3 are used to schedule multiple UL carriers and DL carriers respectively, they are UE-dedicated DCI format which is scrambled with C-RNTI/MCS-C-RNTI. From this perspective, it is still unicast DCI. Accordingly, DCI format 0_3 and DCI format 1_3 should be treated as unicast DCI.

FFS point#3: Considering DCI format 0_3 and DCI format 1_3 are newly introduced DCI formats for multi-carrier scheduling, they are different from legacy DCI formats. It’s better to introduce new FG for configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set.
Based on the above analyses, we have the following proposal:

Proposal 1: Update FG 49-1 with the following modifications (in red):
	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}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]

6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups

7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
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 DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3 are counted as unicast DCI
[bookmark: _Hlk143004108][Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default




FG 49-1a
As analysed aforementioned, FG 49-1a can be merged to FG 49-1.

FG 49-1b
Component 4) to component 7): Same comments as FG49-1 can be applied here.
[bookmark: OLE_LINK2]FFS point#1: First of all, as mentioned under FG49-1, we think the unicast DCI should include DCI format 0_3 and 1_3 especially considering advanced UE capability related to DCI processing was agreed.
Regarding the maximum number of unicast DCI(s) to be processed for a set of cells when monitoring DCI format 1_3 is configured, we think FG 18-5 can be the baseline, which is excerpted as below:
	18. MR-DC/CA enhancement
	18-5
	DL cross-carrier scheduling with different SCS
	1. The UE supports DL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling CC and scheduled CC are different
Candidate value set for component 1: {Scheduling CC of lower SCS and scheduled CC of higher SCS, Scheduling CC of higher SCS and scheduled CC of lower SCS, both}

Note:	Following components are applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5
-	Processing one unicast DCI scheduling DL per scheduling CC slot per scheduled CC for FDD scheduling CC
-	Processing one unicast DCI scheduling DL per scheduling CC slot per scheduled CC for TDD scheduling CC

Note:	Following components are applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5
-	Processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC
-	Processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC
-  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)



Accordingly, a component relevant to the maximum number of processing DCI per slot per scheduling cell can be defined as below:
	10) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS, one unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS, one unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)




FFS point#2: Same comments as FFS point#3 under FG 49-1, we prefer to define a new FG for configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set. 
Proposal 2: Update FG 49-1b with the following modifications (in red):
	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}. FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
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
[bookmark: _Hlk143004306]10) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS, one unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS, one unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)
[bookmark: OLE_LINK1]FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default



FG 49-2/49-2a/49-2b
For the UE features related to DCI format 0_3, we have similar views as FG 49-1/49-1a/49-1b. Hence, we have the following proposals:
Proposal 3: Update FG 49-2 with the following modifications (in red):
	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}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
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 DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to c Count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default



Proposal 4: Update FG 49-2b with the following modifications:
	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 same2) 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}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
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
[bookmark: _Hlk143004581]9) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS, a) one unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell b) two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) one unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) b) two unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)

FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default




	[10]
	NTT DOCOMO, INC.
	For component 4:
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3

At the RAN1#113 meeting, the following proposals were discussed regarding component 4 in FG49-1/1b/2/2b.
	Proposal 2-3:
· “FFS whether this component is reported per reported value in component 3” is removed from component 4 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 4 in FG 49-1b/49-2b

Proposal 2-4:
· Component 4 in FG 49-1/49-1b is revised as: Max number of [co-scheduled] cells in a DL cell list for the UE is reported with candidate value set of {2, 3, 4}
· FFS whether to introduce another component for Max number of co-scheduled cells by a DCI format 1_3 for the UE is reported with candidate value set of {2, 3, 4}
· Component 4 in FG 49-2/49-2b is revised as: Max number of [co-scheduled] cells in a UL cell list for the UE is reported with candidate value set of {2, 3, 4}
· FFS whether to introduce another component for Max number of co-scheduled cells by a DCI format 0_3 for the UE is reported with candidate value set of {2, 3, 4}



Regarding Proposal 2-3, to avoid under reporting of the max number of co-scheduled cells, it should be reported per carrier type. For example, the case when a UE supports the operation with following band combination can be considered.
· FR1: 100MHz x 2 cells (3.5GHz and 4.7GHz)
· FR2: 100MHz x 4 cells (28GHz)
For this case, even though the UE supports 4 cells for FR2, the component 4 would be reported as 2 considering the capability for FR1 if per carrier type reporting is not supported. This example is practically valid, i.e., the supporting number of cells can be different between FR1 and FR2, and should be taken into account to support per carrier type reporting of maximum number of co-scheduled cells.

Regarding Proposal 2-4, it was discussed whether the maximum number of co-scheduled cells by a single DCI and/or the maximum number of cells in a set of cells is/are reported. In our view, the motivation to support the reporting of max number of cells in a set is unclear. The number of cells in a set seems NW configuration matter rather than UE capability. In that sense, it is sufficient to report the UE capability on max. number of co-scheduled cells by a single DCI.

In addition, it was discussed whether component 4 can be reported separately for the case where the scheduling cell is inside or outside of set of cells. We don’t see the strong need for the separate reporting, however, it can be reported if under reporting is really concerned. In our view, the difference between these cases, i.e., the scheduling cell is inside and outside of set of cells, can be at most 1. Therefore, it is not necessary to report component 4 separately for these cases completely, but whether the same value can be applied or not can be reported if necessary.
Proposal 1: For component 4 in FG49-1/2,
· it should be reported per reported value in component 3.
· support component 4 without revision.
·  whether the same value is applied or not for the case where the scheduling cell is inside or outside of set of cells can be reported, if necessary.

Proposal 2: For component 4in FG49-1b/2b,
· it should be reported per reported combination in component 3a/3b.
· support component 4 without revision.



For component 5:
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]

At the RAN1#113 meeting, the following proposals were discussed regarding component 5 in FG49-1/1b/2/2b.
	Proposal 2-5:
· [bookmark: _Hlk142383858]Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b
· Add component 5a in FG 49-1/49-1b/49-2/49-2b as: Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, …, 8}

Proposal 2-7:
· Followings are removed from FG 49-1/49-2
· “[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]”
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]”
· Followings are removed from FG 49-1b/49-2b
· [bookmark: _Hlk142384129]“[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”



Regarding proposal 2-5, it is not necessary to support separate reporting of max number of sets between primary and secondary PUCCH groups unless the valid motivation is identified. In our view, the reporting of max number of sets across PUCCH groups is sufficient, i.e., how to configure set(s) of cells for each PUCCH group is up to NW with per PUCCH group limit as 4. Alternatively, max number of sets per PUCCH group is reported and the same value is applied for primary and secondary PUCCH group. 
In addition, it is unclear why max number of sets the UE can support can be different between the case when scheduling cell is inside or outside of the set, and we don’t see the strong need to support such separate reporting.

Regarding Proposal 2-7, max total number of cells across multiple sets may be beneficial to avoid under reporting. Considering that a UE can report the capability on max. number of co-scheduled cells via component 4 in FG49-1/1b/2/2b and can report max. number of sets of cells via component 5 in FG49-1/1b/2/2b, if max total number of cells across sets of cells is not reported, this implies that the UE supports at least x cells for multi-cell scheduling, where x is multiple of max. number of co-scheduled cells and max. number of sets of cells. For example, if a UE supports 8 cells for multi cell scheduling, then the UE would report {max number of co-scheduled cells, max number of sets} as either {2, 4} or {4, 2}. On the other hand, if a UE can report max total number of cells across multiple sets and it is reported as 8, then the UE can report {max number of co-scheduled cells, max number of sets} as {4, 4} if supported. It can offer more NW configuration flexibility, i.e., both {max number of co-scheduled cells, max number of sets} as {2, 4} and {4, 2} is available for NW configuration, while the max number of cells across multiple sets are limited to 8. 
Proposal 3: For component 5 in FG49-1/1b/2/2b, down-select from the following alternatives
· Alt.1 (first preference): Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, …, 8}
· Alt.2: Max number of sets of cells supported by UE per PUCCH group: Candidate value set of {1, 2, 3, 4}

Proposal 4: For FG49-1/1b/2/2b, support following components
· Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {2, 3, …, 16}



For component 6: 
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups

At the RAN1#113 meeting, the following proposal was discussed regarding component 6 in FG49-1/1b/2/2b.
	Proposal 2-6:
· Component 6 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether this component is reported per reported value in component 3” is removed from component 6 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 6 in FG 49-1b/49-2b



Based on the discussion above for component 4 and component 5, we propose to support reporting of max number of co-scheduled cells per carrier type and max number of sets per carrier type, or max number of sets per band combination and max total number of cells across multiple sets. With this assumption, unlike component 4 or 5, we don’t see the strong motivation to report max total number of cells across multiple sets for a same scheduling cell or report component 6 per carrier type. In addition, similar to component 5, it is unclear whether the UE capability on max number of sets for a same scheduling cell can be different between the case when scheduling cell is inside or outside of the set. In our view, component 6 is just repot the number of sets for a same scheduling cell, and hence we support proposal 2-6 as it is.
Proposal 5: For component 6 in FG49-1/1b/2/2b, remove FFS and confirm the candidate value as follows
· Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}



For component 7 in FG49-1/1b:
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook

At the RAN1#113 meeting, the following proposal was discussed regarding component 7 in FG49-1/1b/2/2b.
	Proposal 2-8-a:
· “FFS Type 2 HARQ codebook” is removed from component 7 in FG 49-1/49-1b
· Confirm FG 49-5 as follows
	49. NR_MC_enh
	49-5
	Type 2 HARQ CB support for DCI format 1_3
	HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3
	At least one of {49-1, [49-1a], 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3
	[Per UE]
	No
	No
	No
	
	Optional with capability signaling






As captured for component 7 in FG49-1, it is FFS whether to include type-2 HARQ-ACK CB as basic feature of multi-cell scheduling. In our view, type-2 HARQ-ACK CB can optimize the HARQ-ACK codebook size and important feature for legacy UEs in practical, thus it is preferable to include this feature as component of FG49-1.
However, whether Type 2 HARQ codebook is supported as basic feature was extensively discussed at the previous meetings while no consensus has achieved. Given the situation, we can accept that the support of type-2 HARQ-ACK CB for multi-cell PDSCH scheduling can be reported by separate FG considering that multi-cell PDSCH scheduling specific enhancements are specified especially for type-2 HARQ-ACK codebook. FG49-5 in Proposal 2-8-a above would be the baseline for the separate FG for Type 2 HARQ codebook which can be a compromised solution by defining reporting type as per UE. It can avoid the case where a UE support FG49-5 for a BC but may not support for another BC even though the UE support basic feature of multi-cell scheduling for both BCs. However, based on the LS from RAN2[3] regarding guideline for UE feature definition below, reporting type of coarser granularity than pre-requisite, i.e., per UE, should be avoided. To address this guidance from RAN2, one possible solution is to define reporting type of FG49-5 as per BC with a note which clarifies that this FG is supported for all the BCs the UE reports to support FG49-1/1b. Alternatively, component 7 can be revised to report the supporting HARQ codebook type from the candidate value of {Type 1, Type 1 and Type 2}.
	1	Avoid defining capabilities with pre-requisite on a finer granularity
Usually UE capabilities with pre-requisite are defined in the same or finer granularity than its pre-requisite. When such UE capabilities are defined in a coarser granularity than its pre-requisite, it becomes ambiguous on where the coarser capability can be supported. One example is harqACK-jointMultiDCI-MultiTRP-r16  (defined per UE), which has as pre-requisite multiDCI-MultiTRP-r16 (defined per FSPC). Previously it was discussed that RAN2 understands that for the features with prerequisite in a finer granularity, UE shall indicate support of the pre-requisite for at least one band/component carrier in at least one band combination. But such logic risks to not be in line for every future capability added, and rather than having special handling for each of those cases, it would be simpler to define UE capabilities in the same or finer granularity than its pre-requisite.



Proposal 6: For Type-2 HARQ CB support for DCI format 1_3, down-select from following alternatives
· Alt.1 (first preference): Support Type 2 HARQ codebook as basic feature in FG49-1/1b.
· Alt.2: Support separate FG49-5 for Type2 HARQ codebook with per BC granularity with a note which clarifies that this FG is supported for all the BCs the UE reports to support FG49-1/1b, or revise the component 7 to report the supporting HARQ codebook type from the candidate value of {Type 1, Type 1 and Type 2}.



Component 10 in FG49-1 and component 9 in FG49-2:

At the RAN1#113 meeting, the following agreement was made regarding number of unicast DCI for DCI format 0_3/1_3.
	Agreement
· [bookmark: _Hlk142398845]Following component is introduced in FG 49-1
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS



Basically, FG3-1 (mandatory without capability signalling) which defines UE capabilities for number of unicast DCI for legacy DCI formats can be followed for multi-cell scheduling at least as default capability of multi-cell scheduling, i.e., component in FG49-1/2. More specifically, FG3-1 does not define the number of unicast DCI for specific DCI format but for all the legacy unicast DCI formats. Considering that it has been already agreed to introduce advanced UE capability on number of unicast DCI, the number of unicast DCI in the above agreement should include both legacy DCI and DCI format 0_3/1_3 at least for default capability. In addition, the number of unicast DCI is counted per scheduled CC for legacy DCI in existing FG3-1, and hence it should be followed as well for multi-cell scheduling, i.e., at least the number of unicast DCI for legacy DCI format should be counted per scheduled CC same as legacy operation. Whether the number of unicast DCI for DCI format 0_3/1_3 should be counted once on reference cell for the set or counted on all the cells which are scheduled by a DCI format 0_3/1_3 can follow the same principle of BD/CCE/DCI size count for DCI format 0_3/1_3. Given that the number of monitored DCI is one regardless of the number of cells which can be scheduled by a DCI format 0_3/1_3, the number of DCI format 0_3/1_3 is counted only once on the reference cell for the set. For example, if number of unicast DCI for legacy DCI is counted per scheduled CC and that for DCI format 0_3/1_3 is counted once on the reference cell for a set, MC DCI, Legacy DCI#1 and Legacy DCI#2 Figure 1 below are counted separately.

[image: ]
Fig.1: Example of unicast DCI count for MC DCI and legacy DCI

Proposal 7: 
· Following component is introduced in FG 49-1
· The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· Count both legacy DCI formats and DCI format 1_3
· Count legacy DCI per scheduled CC in a set of cells
· Count DCI format 1_3 once on reference cell for a set of cells
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process for a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· Count both legacy DCI formats and DCI format 0_3
· Count legacy DCI per scheduled CC in a set of cells
· Count DCI format 0_3 once on reference cell for a set of cells

Furthermore, advanced feature should be defined as FG49-3x/3y while it can be further discuss based on the discussion for basic feature on the number of unicast DCI.
In our view, if the number of DCI format 0_3/1_3 is counted one on reference cell for a set for basic capability, the total number of unicast DCI for legacy and DCI format 0_3/1_3 would be increased for advanced feature. In other words, the number of unicast DCI is counted separately between legacy DCI and DCI format 0_3/1_3. For example, the number of unicast DCI for legacy DCI is referred from FG3-1 and that for DCI format 0_3/1_3 is referred from the advanced feature.
Otherwise, i.e., the number of DCI format 0_3/1_3 is counted on all the cells in a set for basic capability, it can be counted only once on reference cell for a set for advanced feature.

Proposal 8: 
· [bookmark: _Hlk143005138]For FG49-3x, following features on number of unicast DCI for DCI format 1_3 can be reported.
· The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· Count only DCI format 1_3
· Count DCI format 1_3 once on reference cell for a set of cells
· For FG49-3y, following features on number of unicast DCI for DCI format 0_3 can be reported.
· The number of unicast UL DCI to process for a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· Count only DCI format 0_3
· Count DCI format 0_3 once on reference cell for a set of cells

Similarly, basic and advanced features can be defined for the case where SCS is different between scheduling cell and set of cells based on the existing FGs such as FG18-5, 18-5b, 18-5c and 18-5d.
Proposal 9: 
· Following component is introduced in FG 49-1b
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· N = 16 for (240, 15), (480, 30)
· N = 32 for (480, 15)
· Count both legacy DCI formats and DCI format 1_3
· Count legacy DCI per scheduled CC in a set of cells
· Count DCI format 1_3 once on reference cell for a set of cells

Proposal 10: Introduce advanced UE capability for larger number of unicast DCI for DCI format 1_3 SCS is different between scheduling cell and set of cells
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· N = 16 for (240, 15), (480, 30)
· N = 32 for (480, 15)
· Count only DCI format 1_3
· Count DCI format 1_3 once on reference cell for a set of cells

Proposal 11: 
· Following component is introduced in FG 49-2b
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per N consecutive slots of scheduling cell for the set of cells for TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· N = 16 for (240, 15), (480, 30)
· N = 32 for (480, 15)
· Count both legacy DCI formats and DCI format 0_3
· Count legacy DCI per scheduled CC in a set of cells
· Count DCI format 0_3 once on reference cell for a set of cells

Proposal 12: Introduce advanced UE capability for larger number of unicast DCI for DCI format 0_3 when SCS is different between scheduling cell and set of cells
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell
· Two unicast DCI per N consecutive slots of scheduling cell for the set of cells for TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· N = 16 for (240, 15), (480, 30)
· N = 32 for (480, 15)
· Count only DCI format 0_3
· Count DCI format 0_3 once on reference cell for a set of cells

Possibly, this component and corresponding advanced feature can be discussed after the progress for the discussion regarding simultaneous monitoring of legacy DCI and MC DCI on the same cell.

Other FFSs in FG49-1/1b/2/2b
[bookmark: _Hlk142402569][Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
This note clarifies that the scheduling cell for multi-cell scheduling cannot be scheduled by another cell. When the scheduling cell is inside of the set, this note is obvious from the previous agreement at the RAN plenary. In addition, we support this principle even when the scheduling cell is outside of the set.
Proposal 13: For FG49-1/2, remove the brackets on the following note
Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell


FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
For the FFS whether FG49-1/2 is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, we believe it is not necessary to introduce separate FG for the whole components in FG49-1/2, however, some components can be reported separately.
As discussed above, max number of co-scheduled cells which is reported in component 4 can be reported separately for the case when scheduling cell is inside or outside of the set. While we don’t see the strong need, if under reporting of max number of co-scheduled cells is concerned, whether the same value can be applied for these cases or not can be reported.
In addition, it was argued at the previous RAN1 meetings that actual UE burden on DCI monitoring would be increased for the case when legacy DCI schedules non-reference cell of a set of cells or scheduling cell is not the reference cell while it was agreed that BD/CCE/DCI size for DCI format 0_3/1_3 are counted only on reference cell. Therefore, to address this concern, the simultaneous DCI monitoring capability for legacy and MC DCI can be separately reported between the case when scheduled cell by legacy DCI is not the reference cell for set of cells or scheduled cell is not the reference cell. This point would be discussed further below in this section.

For the FFS whether FG49-1/2 is separated for the case when the same SCS but different carrier types between scheduling cell and set of cells, the relation of scheduling cell and set of cells in terms of carrier type should be reported in FG49-1. In our view, given that the SCS is same between scheduling cell and set of cells, the same reporting granularity as component 3b in FG49-1b/2b is not necessary. For example, whether cross-carrier type between scheduling cell and set of cells is supported or not can be reported with 1 bit. For another example, it can be reported whether cross-carrier type between scheduling cell and set of cells supported for FR1 and/or FR2 is reported, e.g., when a UE supports 15 and 120 kHz SCS band, then the UE can report whether TDD/FDD or license/unlicensed can be different between scheduling cell and set of cells for 15 kHz SCS and also can report whether FR2-1/FR2-2 is different between scheduling cell and set of cells for 120 kHz SCS. Otherwise, similar to component 3b in FG49-1b/2b, carrier type for scheduling cell and set of cells can be reported from the possible carrier type combination(s) for a given SCS, e.g., when a UE supports 15 kHz SCS band, indication of support/not support for each of applicable combinations of scheduling cell from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD} and scheduled cells from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD}.
Proposal 14: For the case when the same SCS but different carrier types between scheduling cell and set of cells, the supporting carrier type of scheduling cell and scheduled cell can be reported by one of the following options.
· Opt.1 (first preference): A UE can report whether cross-carrier type between scheduling cell and set of cells supported with 1 bit.
· [bookmark: _Hlk134810437]Opt.2: A UE can report whether cross-carrier type between scheduling cell and set of cells supported for FR1 and/or FR2.
· Opt.3: A UE can report whether cross-carrier type between scheduling cell and set of cells supported from the possible carrier type combinations.


FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
At the RAN1#113 meeting, the following proposal was discussed regarding simultaneous monitoring of legacy DCI and MC DCI.
	Proposal 2-13:
· Add a component in FG 49-1/49-1b: Monitoring SS set(s) for DCI formats 0_0/1_0 on PCell/PSCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· Add a component in FG 49-2/49-2b: Monitoring SS set(s) for DCI formats 0_0/1_0 on PCell/PSCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS Monitoring SS set(s) for DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell
· FFS Monitoring SS set(s) on SCell
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· FFS scheduling cell by DCI format 0_3/1_3 is within the set of cells or outside the set of cells
· FFS reporting granularity {per reported value in component 3, others}



In our view, at least first two main bullets should be supported as default capability while it is expected that the UE burden would be increased when the UE monitors legacy DCI formats on top of DCI format 0_3/1_3. Therefore, it seems reasonable to introduce a separate FG from FG49-1/2/1b/2b to indicate the support of simultaneous monitoring of legacy DCI and DCI format 0_3/1_3 for specific scenario. According to the discussion at the previous RAN1 meetings, it was concerned that actual UE burden would be increased for the case when the scheduled cell of legacy DCI is non-reference cell of a set while it was agreed that BD/CCE/DCI size for DCI format 0_3/1_3 are counted on only reference cell. Therefore, to address this concern, the simultaneous monitoring of legacy and MC DCI for reference cell should be supported as default capability but for non-reference cell can be reported separately. We think only the case when scheduled cell for legacy DCI format is non-reference cell should be treated separately and support simultaneous monitoring by default regardless of DCI format, P(S)Cell/SCell and whether scheduling cell is included in the set or not.
Finally, the reporting granularity needs to be clarified as well. In our view, DCI monitoring burden may be different depending on carrier type, e.g., DCI monitoring burden would be increased for FR2 compared to FR1. Thus, reporting granularity can be per carrier type.
Proposal 15: 
· Support simultaneous monitoring capability of fallback DCI, non-fallback DCI, compact DCI (if supported) and DCI format 0_3/1_3 as a component of FG49-1/1b/2/2b.
· The scheduled cell by fallback DCI, non-fallback DCI and compact DCI (if supported) is reported from {reference cell only, any cell} in a set
· It can be reported per reported value in component 3 in FG49-1/2 or reported combination in component 3a/3b in FG49-1b/2b

As discussed in section 2.1, separate FG is not necessary for whole component in FG49-1/2 but component 4 in FG49-1/2 can be reported separately for the case where scheduling cell is out of the set of cells. The details are in section 2.1 but we made the following proposal for FG49-1a/2a.
Proposal 16: FG49-1a/2a is not necessary.

For triggering Type 3 HARQ CB based feedback using DCI format 1_3, UE behavior would not be exactly the same as the case for single cell scheduling. Even if a UE supports the feature by legacy DCI, the UE may not support the feature combined with multi-cell scheduling, then the UE cannot indicate the support of this feature even for legacy DCI format. Considering such case, it should be considered to introduce new FG for triggering Type 3 HARQ CB based feedback using DCI format 1_3. In our view, at least one of FG49-1/1b/2/2b should be supported as a prerequisite feature and the reporting granularity of per BC may be necessary.

Proposal 17: A new FG to report a UE capability for triggering Type 3 HARQ CB based feedback using DCI format 1_3 should be introduced.
· Support at least one of FG49-1/1b/2/2b should be supported as a prerequisite feature
· Reporting type should be per BC

Similar to FG49-5a above, UE behavior would not be exactly the same as the case for single cell scheduling, and hence it should be considered to introduce new FG for triggering enhanced Type 3 HARQ CB based feedback using DCI format 1_3. In our view, at least one of FG49-1/1b/2/2b should be supported as a prerequisite feature and the reporting granularity of per BC may be necessary.

Proposal 18: A new FG to report a UE capability for triggering enhanced Type 3 HARQ CB based feedback using DCI format 1_3 should be introduced.
· Support at least one of FG49-1/1b/2/2b should be supported as a prerequisite feature
· Reporting type should be per BC

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 previous RAN1 meetings, it would be difficult to support unified solution of Alt.1/2 for all the features above, and hence which of Alt.1/2 is supported should be discussed one-by-one.
In our view, for HARQ-ACK re-transmission triggered by DCI format 1_3 SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3 and 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 operation 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. 
On the other hand, for other UE features listed above including DCI format 0_3/1_3 based BWP switching, i.e., DL priority indicator in a DCI format 1_3, UE features for UL priority indicator in a DCI format 0_3, PHY priority handling for one-shot HARQ-ACK feedback by DCI 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 similar to FG49-5a/5b. Therefore, it should be considered to introduce new FG for these UE features and the reporting type can be per BC same as FG5a/5b.

Proposal 19: 
· Introduce new FGs for the following UE features for DCI format 0_3/1_3;
· UE features for 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, unified-TCI indication by DCI format 1_3, BWP switching by DCI format 0_3 and BWP switching by DCI format 1_3.
· Reporting type should be per BC
· Reuse the existing UE capability report for the following UE features for DCI format 0_3/1_3;
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3 and cross-slot scheduling by DCI format 1_3 and DCI format 0_3

	[11]
	OPPO
	Updates of feature types in previous agreements in accordance to RAN2 guidance
RAN2 sends some guidance to RAN1 in [2] for UE feature/capability definitions. One of the guidance rules is to “Avoid defining capabilities with pre-requisite on a finer granularity”. Unfortunately the current MCE UE feature structure agreed in the past two RAN1 meetings violates this rule in that: 
· FG49-1 can be the prerequisite of FG 49-4a, where the granularity of FG49-1 (per BC) is finer than that of FG49-4a (per UE) 
· FG49-2 can be the prerequisite of FG 49-4b, where the granularity of FG49-2 (per BC) is finer than that of FG49-4b (per UE)  
· One of {FG49-1, FG49-2} can be prerequisite of FG49-4c and FG49-4d, where the granularity of FG49-1/FG49-2 (per BC) is finer than that of FG49-4c/FG49-4d (per UE).  
Proposal 1: Change the type granularity from “per UE” to “per BC” for FG49-4a/4b/4c/4d. 
Maximum number of cell sets
For component 5 of FG49-1/1b and FG49-2/2b, it was agreed in RAN1 #112 that “Up to 4 sets of cells can be configured per PUCCH group”. In addition, there seems no additional advantage to have different maximum number of cell sets for different PUCCH groups. 
Proposal 2: Component 5 of FG49-1/1b and component 5 of FG49-2/2b are defined as “Max number of sets of cells supported by UE [per PUCCG group]: Candidate value set of {[1,2,3,4]}”. 
· The same maximum number is applied to both primary and secondary PUCCH groups.   
We also prefer to have up to 4 set of cells per same scheduling cell. 
Proposal 3: The candidate value sets in component 6 of FG49-1/1b and component 6 of FG49-2/2b are {1,2,3,4}. 
Scheduling cell not scheduled by different cell
Both of the following cross-carrier scheduling cases were not discussed in Rel-18 WI phase, and therefore should be reflected in UE feature as not supported: 
· Case-1: The scheduling cell not in any of its scheduled cell set is scheduled by another cell. 
· Case-2: The scheduling cell that also appears in one of its scheduled cell set is scheduled by another cell. 
First of all, this scheduling cell cannot be a SCell, because a SCell can never be the scheduling cell and scheduled cell (by another cell) at the same time. Further, because the size of scheduled cell set is no smaller than 2, both Case-1 and Case-2 go beyond Rel-17 DSS where PSCell (when scheduled by another SCell) can only schedule itself (instead of at least two scheduled cells). So, neither of Case-1 and Case-2 can be considered as an extension of Rel-17 DSS to multi-cell scheduling via single DCI.     
[bookmark: _Hlk143006846]Proposal 4: Adopt the note in FG49-1 and FG49-2 as “[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]”. 
· The same note is added to FG49-1b and FG49-2b. 

FG49-3
The monitoring of both legacy DCI and DCI 0_3/1_3 on the same scheduling cell is not a necessary function that multi-cell scheduling by single DCI requires. So it should be a separate optional feature. The current FG49-3 proposal left from RAN1 #113 may need some editorial improvement in order to build clear correspondence between the prerequisite and feature components: 
· The prerequisite of FG49-3 is “At least one of {49-1, [49-1a,] 49-1b} or at least one of {49-2, [49-2a,] 49-2b}”; and 
· The feature component is described as “Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 1_3, or both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3, on the same scheduling cell”.
Proposal 5: Setup FG49-3 for monitoring both legacy DCI and DCI 0_3/1_3 on the same scheduling cell. 
· The prerequisite of FG49-3 is “At least one of {49-1, [49-1a,] 49-1b} or at least one of {49-2, [49-2a,] 49-2b}”; and 
· The feature component is described as “Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 1_3, or both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3, on the same scheduling cell”.
1. 
1. 
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	Samsung
	The following RAN1 agreements describe the UE behavior for monitoring legacy single-cell scheduling DCI (SC-DCI) formats in parallel with the new multi-cell scheduling DCI (MC-DCI) format 0_3/1_3 for a same scheduled cell. 
	Agreement (RAN1#110bis-e)
Confirm below working assumption reached in RAN1#110 meeting with revision.
Working Assumption
· For any cell within a set of cells which can be co-scheduled by a DCI format 0_X/1_X, RAN1 specification supports monitoring the DCI format 0_X/1_X and DCI format 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), if configured from a same scheduling cell. 
· The DCI format 0_X/1_X and the DCI format 0_0/1_0/0_1/1_1/0_2/1_2 can be monitored simultaneously. 
· Note: This does not mean a UE is required to support number of BDs/CCEs beyond the Rel-17 limits (i.e.,  and ) for PDCCH candidates for each scheduled cell.

Agreement (RAN1#111)
Confirm the RAN1#110bis-e working assumption with the following changes: 
    Working Assumption
For a set of cells which is configured for multi-cell scheduling, 
· Existing DCI size budget is maintained on each cell of the set of cells.
· DCI size of DCI format 0_X/1_X is counted on one cell among the set of cells.
· DCI size of the DCI format 0_X/1_X is counted on the reference cell.
· BD/CCE of DCI format 0_X/1_X is counted on one cell among the set of cells.
· BD/CCE of the DCI format 0_X/1_X is counted on the reference cell.
· Same reference cell is used for both DCI format 0_X and DCI format 1_X.
· The reference cell is
· the scheduling cell if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell;
· one cell of the set of cells which search space of DCI format 0_X/1_X is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell.
· It is up to gNB on which cell the SS of the DCI format 0_X/1_X is configured on.
· To address Rel-17 BD/CCE limit for any given cell (operating the feature under Rel-17 BD/CCE limit)
· For the reference cell, a total number of configured BD/CCEs for both DCI formats 0_X/1_X and legacy DCI formats (if configured) does not exceed the Rel-17 limits. 
· For other cells in the sets of cells, Rel-17 limits for PDCCH/DCI monitoring and BD/CCE counting rules for legacy DCI formats (not including DCI formats 0_X/1_X) apply




A discussion point in RAN1#112bis-e and RAN1#113 meetings was whether the agreed UE behavior is supported by default for all Rel-18 multi-cell scheduling UEs, or whether separate UE capability is needed for such support. 
	Agreement (RAN1#112bis-e  for FGs 49-1/1b and 49-2/2b)
Introduce following FGs
· …
· FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default



In Rel-17, a UE by default supports to monitor different SC-DCI formats for a scheduled cell in same or different monitoring occasions, without any restriction or UE capability. 
Similar, a default support is needed for joint monitoring of MC-DCI and legacy SC-DCI formats, for the following reasons:
· The PCell needs to monitor the fallback DCI 1_0 for system information, RAR, and so on, so cannot replace it with MC-DCI (no support for MC-DCI with SI-RNTI, RA-RNTI, etc.);
· MC-DCI cannot support activation and deactivation of SPS PDSCH and CG PUSCH (no support for MC-DCI with CS-RNTI);
· MC-DCI may result in restricted scheduling (large FDRA granularities or restricted TDRA value sets, etc., due to various compressions in MC-DCI);
In addition, such joint monitoring of MC-DCI and SC-DCI does not incur additional burden on the UE implementation due to the following reasons:
· The BD/CCE associated with MC-DCI format is counted only on the reference cell of the set of cells configured for multi-cell scheduling, and the aggregate BD/CCE budget of the reference cell (for both MC-DCI and SC-DCI) is subject to legacy non-DSS Rel-17 BD/CCE limits. There is also no change in the maximum number of scheduled cells. From UE implementation perspective, the fundamental PHY processing for the MC-DCI is the number of channel estimations and blind decodes which is limited to the reference cell and within legacy limits, so supporting MC-DCI has no impact to the fundamental computational processing burden of UE.
· The UE processing impact of MC-DCI on non-reference cells is limited to parsing and interpretation of the MC-DCI fields, and such impact is minimal and not critical.  
· MC-DCI is just another DCI format that the UE monitors within the UE blind decoding budget, same as when DCI format 0_2/1_2 was introduced in Rel-16, without any new capability for monitoring DCI formats 0_2/1_2 jointly with or separately from DCI formats 0_0/1_0/0_1/1_1. 
· It is noted that FG 11-1a is for “Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space”, but no restriction when DCI format 0_1/1_1 and DCI format 0_2/1_2 are monitored in different search space sets, and anyways not relevant to MC-DCI format 0_3/1_3 since the latter is already agreed to be monitored in a separate/dedicated search space set.
[bookmark: _Hlk135005753]Observation 1: DCI format 1_0 is needed on the PCell for scheduling system information, RAR, and so on, and cannot be replaced with MC-DCI format 1_3.

Observation 2: Legacy SC-DCI formats are needed on both the reference cell and non-reference cells of a set of co-scheduled cells at least for: (i) activation/deactivation of SPS PDSCH and CG PUSCH, and (ii) non-restricted scheduling of PDSCH/PUSCH with fine resource granularity.

Observation 3: There are no new UE procedures or no impact to computational processing burden of UE due to MC-DCI format 0_3/1_3, as the associated BD/CCE is counted only on one reference cell and subject to Rel-17 limits.

Accordingly, there is no reason to make an exception or restriction for monitoring DCI formats 0_3/1_3, and no additional UE capability is necessary.
Proposal 1: A UE supporting FG 49-1/49-1b/49-2/49-2b should by default (without any new FG) support monitoring, for any scheduled cell, both DCI formats 0_3/1_3 and DCI formats 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), either simultaneously or non-simultaneously, from a same scheduling cell.

A related discussion point is regarding the details of the following agreement on the number of unicast SC-DCI or MC-DCI formats that the UE can process. 

	Agreement (RAN1#113)
· Following component is introduced in FG 49-1
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS



For a legacy UE, the mandatory FG 3-1 requires 1 unicast DL DCI per scheduled cell, and 1 or 2 unicast UL DCIs per scheduled cell for FDD and TDD scheduling cell, respectively, per slot. The optional FG 18-5/18-5b report UE support for 1 unicast DL DCI per scheduled cell, and 1 or 2 unicast UL DCIs per scheduled cell for FDD and TDD scheduling cell, respectively, per 1 slot or per N consecutive slots of the scheduling cell (1 slot for low-to-high SCS, N slots for high-to-low SCS). The optional FG 18-5c/18-5d report (advanced) UE support for X unicast DL/UL DCI per scheduled cell, per 1 slot of the scheduling cell (only low-to-high SCS), with X = {1, 2, 4} or X = {2}. 

It is reasonable to define similar UE capabilities for a number of unicast SC-DCI or MC-DCI formats that the UE can process per slot. The UE capability agreed in RAN1#113 is proposed to be per set of cells, and leaving open whether the unicast DCI refers only to MC-DCI or to both SC-DCI and MC-DCI. It is reasonable to assume that a basic UE capability (at least for DL scheduling and UL FDD scheduling) should not expect the UE to process: 
· more than one (or 2) MC-DCIs per set of cells per 1 or N slots, or 
· a legacy SC-DCI for a scheduled cell that is also co-scheduled by an MC-DCI in the same 1 or N slots. 
However, the following cases should be supported as basic UE capability:
· Case 1: One (or 2) legacy SC-DCIs for each cell from the set of cells in a slot when the UE is not configured to monitor an MC-DCI in the slot;
· Case 2: One (or 2) legacy SC-DCIs for each cell from the set of cells in a slot when the UE is configured to monitor, but does not detect, an MC-DCI in the slot;
· Case 3: One (or 2) MC-DCIs for a cell combination from the set of cells, and one (or 2) SC-DCIs for each cell from the set of cells that is not included in the cell combination.
Defining the basic UE capability as proposed in the RAN1#113 Agreement (i.e., only one unicast DCI per set of cells) would be inferior to a legacy UE capability that can monitor 1 (or 2) unicast DCI formats per scheduled cell, per 1 slot or N slots of the scheduling cell, even in the simplest cases such as Case 1 when the UE is not configured to monitor MC-DCI format in a slot / monitoring occasion, or Case 2 when the UE monitors but does not detect an MC-DCI format in a slot / monitoring occasion. The reason for such proposal is the assumption by the proponents that the UE cannot monitor both MC-DCI and legacy SC-DCI formats for a scheduled cell in the set of cells for multi-cell scheduling. 

[bookmark: _Hlk142634069][bookmark: _Hlk135005790]Observation 4: The proposed UE capability in RAN1#113 for support of only 1 (or 2) unicast DCI(s) per set of cells, regardless of SC-DCI or MC-DCI, is inferior to a legacy UE capability.
· The reason for such degraded UE capability is the assumption that that the UE cannot monitor both MC-DCI and legacy SC-DCI formats for a scheduled cell.

As discussed in Proposal 1, the UE should support joint monitoring of both MC-DCI and legacy SC-DCI formats for all scheduled cells in a set of cells for multi-cell scheduling. Therefore, the UE capability for the number of processed DCIs should be defined accordingly. In particular, the UE should support processing 1 (or 2) unicast DCIs (that can be an SC-DCI format or an MC-DCI format) per cell in a set of cells, per 1 slot or N slots for the scheduling cell. 

Proposal 2: Revise the agreed component in FG 49-1 (same SCS) for a baseline UE capability for a number of unicast DL DCI formats that the UE can process as follows:
· The number of unicast DL DCI to process for each cell in a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell for each cell in the set of cells for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both The unicast DCI can be either a legacy DCI formats and or a DCI format 1_3
· A DCI format 1_3 can schedule more than one cell from the set of cells

Proposal 3: Revise the agreed component in FG 49-2 (same SCS) for a baseline UE capability for a number of unicast UL DCI formats that the UE can process:
· The number of unicast UL DCI to process for each cell in a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell for each cell in the set of cells for FDD scheduling cell
· Two unicast DCIs per slot of scheduling cell for each cell in the set of cells for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both The unicast DCI can be either a legacy DCI formats and or a DCI format 0_3
· A DCI format 0_3 can schedule more than one cell from the set of cells

Similar UE capability can be defined for the case of different SCS (49-1b/49-2b) with the main difference being that in the high-to-low SCS case, the counting is per N consecutive slots of the scheduling cell, rather than per slot of the scheduling cell, where N is the SCS ratio.

Proposal 4: Introduce a component in FG 49-1b (different SCS) for a baseline UE capability for a number of unicast DL DCI formats that the UE can process:
· For low-to-high SCS:
· One unicast DCI per slot of scheduling cell for each cell in the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS:
· One unicast DCI per N consecutive slots of scheduling cell for each cell in the set of cells for FDD/TDD scheduling cell
· N = 2 for (30, 15), (60, 30), (120, 60), (240, 120), and (480, 240); N = 4 for (60, 15), (120, 30), (240, 60), and (480, 120); N = 8 for (120, 15), (240, 30), and (480, 60); N = 16 for (240, 15), (480, 30); N = 32 for (480, 15).
· FFS whether to count DCI format 1_3 only or both The unicast DCI can be either a legacy DCI formats and or a DCI format 1_3
· A DCI format 1_3 can schedule more than one cell from the set of cells

Proposal 5: Introduce a component in FG 49-2b (different SCS) for a baseline UE capability for a number of unicast UL DCI formats that the UE can process:
· For low-to-high SCS:
· The number of unicast UL DCI to process for each cell in a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell for each cell in the set of cells for FDD scheduling cell
· Two unicast DCIs per slot of scheduling cell for each cell in the set of cells for TDD scheduling cell
· For high-to-low SCS:
· The number of unicast UL DCI to process for each cell in a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per N consecutive slots of scheduling cell for each cell in the set of cells for FDD scheduling cell
· Two unicast DCIs per N consecutive slots of scheduling cell for each cell in the set of cells for TDD scheduling cell
· N = 2 for (30, 15), (60, 30), (120, 60), (240, 120), and (480, 240); N = 4 for (60, 15), (120, 30), (240, 60), and (480, 120); N = 8 for (120, 15), (240, 30), and (480, 60); N = 16 for (240, 15), (480, 30); N = 32 for (480, 15).
· FFS whether to count DCI format 0_3 only or both The unicast DCI can be either a legacy DCI formats and or a DCI format 0_3
· A DCI format 0_3 can schedule more than one cell from the set of cells
Another issue from the RAN1#113 agreement is the second FFS regarding the details of the advanced UE capability. In legacy UE capabilities, the advanced UE capability refers to the case the UE can process more than one (up to X) unicast DCIs for DL/UL scheduling on a same scheduled cell, where the value range of X is related to the SCS ratio between the scheduled cell and the scheduling cell (only defined for the case of low-to-high SCS). In the RAN1#113 agreement, the advanced UE capability is considered for the same SCS case (FG 49-1/49-2), so one option is to have the value range based on the maximum number of co-scheduled cells or the maximum number of cells in a set of co-scheduled cells, such as {1, 2, 3, 4} or {1, 2, …, M} where M is the UE capability for the maximum number of co-scheduled cells. For the case of different SCS (FG 49-1b/49-2b), either a same value range of {1, 2, 3, 4} or {1, 2, …, M} can be re-used, or the value range of X can be (additionally) based on the SCS ratio, so a value range of {1, 2, 4, …, N} or an extended value range of {1, 2, …, M } x {1, 2, 4, …, N} can be considered, where N is the SCS ratio. 
Proposal 6: Introduce Advanced UE capabilities corresponding to above components of FG 49-1/49-2 and 49-1b/49-2b as follows:
· The number of unicast DCI is changed from ‘one unicast DCI’ or ‘two unicast DCIs’ to ‘X unicast DCIs’ with the following options:
· Option 1: Value range of X is {1, 2, 3, 4} or {1, 2, …, M} where M is the UE capability for the maximum number of co-scheduled cells;
· Option 2: Value range of X is {1, 2, 4, …, N}, where N is the SCS ratio between the scheduling cell and the set of co-scheduled cells;
· [bookmark: _Hlk142634178]Option 3: Value range of X is {1, 2, …, M} × {1, 2, 4, …, N}.

A last discussion point from RAN1#112bis-e was about the first FFS below for FG 49-1 and 49-2:

	Agreement (RAN1#112bis-e  for FGs 49-1 and 49-2)
Introduce following FGs
· …
· FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells



The following reasons were raised by proponents to have a separate FG for the highlighted FFS:
1. The UE may report different number of cells in the set of cells for the two cases, e.g., 4 cells in the set of cells if the scheduling cell is within the set of cells, but 3 cells if the scheduling cell is not inside the set of cells;

1. Search space linking is different when scheduling cell is or is not the reference cell; for the former case, BD/CCE/DCI size counting is on the scheduling cell, while for the latter case, counting is on a different reference cell;

1. The UE can by default support the monitoring of both MC-DCI and legacy SC-DCI formats when scheduling cell is in the set of cells; However, when the scheduling cell is not included in the set of cells, the UE can report another separate FG to indicate support or no support for joint monitoring of both MC-DCI and legacy SC-DCI formats (e.g., UE can report no support for legacy SC-DCI formats for cells in a set of cells when the scheduling cell is not in the set of cells).

Regarding argument (a), the UE needs to process BD/CCE regardless of self-scheduling or cross-scheduling, so self-scheduling does not “come for free” and cannot be a reason for reporting different number of cells in the set of cells. Regarding argument (b), control channel estimation and blind decoding is common operation regardless of the applicable cell, so it is not clear why counting on one cell (e.g., the scheduling cell) vs. another cell (e.g., a non-scheduling reference cell) can make a difference to UE implementation. Regarding argument (c), as discussed in Proposal 1, UE support for joint monitoring of MC-DCI and legacy SC-DCI formats is necessary for both scheduling/reference cell and non-reference cells, and should be supported by default in all cases. In addition, if the UE implementation can support to monitor both MC-DCI and legacy SC-DCI formats for the scheduling cell, it is not clear why the UE implementation would not be able to support such joint monitoring on a non-scheduling reference cell. 

Overall, regardless of where the scheduling cell is configured, the MC-DCI functionality is that of cross-carrier scheduling with the addition that more than one cell can be scheduled by the DCI. That does not affect how PDCCH is monitored or decoded and does not affect what the UE has to do.

[bookmark: _Hlk135005829]Observation 5: Regardless of where the scheduling cell is configured or which cell is the reference cell, the UE implementation procedure for control channel estimation and blind decoding of MC-DCI and SC-DCI is the same.

Proposal 7: Do NOT introduce a separate FG (such as 49-1a/49-2a) for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set.
1. Supported scheduling combinations
Based on the previous RAN1 agreements, a UE can be configured with up to 4 sets of cells for multi-cell scheduling, with each set of cells including up to 4 cells. The up to 4 configured sets of cells for multi-cell scheduling can be associated with different scheduling cells, while only up to N sets of cells can be from a same scheduling cell, where N can be based on a UE capability. 
One discussion point in RAN1#112bis-e and RAN1#113 was about the details of UE report for a number of co-scheduled cells. The following agreements were achieved:

	Agreement (RAN1#112bis-e)
· Following is reported separately for DCI formats 1_3 and 0_3 as a component of FGs 49-1/1a/1b and 49-2/2a/2b
· Max number of co-scheduled cells supported by a DCI format for the UE: Candidate value set of {2, 3, 4}

Agreement (RAN1#112bis-e  for FGs 49-1 and 49-2)
Introduce following FGs
…

4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups
Agreement (RAN1#112bis-e  for FGs 49-1b and 49-2b)
…
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
[bookmark: _Hlk134716007]6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]



[bookmark: _Hlk134914767]A first issue is that the first agreement cited above is not captured as a component of FGs 49-1/1b or 49-2/2b. The first agreement defines a UE capability for a maximum number of co-scheduled cells in a DCI format 0_3/1_3, while component (4) of FGs 49-1/1b and 49-2/2b refers to a maximum number of cells in a set of cells for multi-cell scheduling. 
This issue was discussed in RAN1#113, including whether the two metrics are the same or different, and the following proposal was put forward by the moderator but not agreed.

	Moderator Proposal 2-4 (RAN1#113):
· Component 4 in FG 49-1/49-1b is revised as: Max number of [co-scheduled] cells in a DL cell list for the UE is reported with candidate value set of {2, 3, 4}
· FFS whether to introduce another component for Max number of co-scheduled cells by a DCI format 1_3 for the UE is reported with candidate value set of {2, 3, 4}
· Component 4 in FG 49-2/49-2b is revised as: Max number of [co-scheduled] cells in a UL cell list for the UE is reported with candidate value set of {2, 3, 4}
· FFS whether to introduce another component for Max number of co-scheduled cells by a DCI format 0_3 for the UE is reported with candidate value set of {2, 3, 4}



The relevant restriction / UE capability is the number of co-scheduled cells in a DCI format 0_3/1_3, while the configuration of set of cells can be left to the gNB implementation. For example, the gNB may prefer to include 4 cells in a same set of cells to be able to schedule different cell combinations, even though the UE has reported a support for only 2 cells in a DCI format 0_3/1_3 – the gNB can retain the flexibility to schedule cell combinations {1, 2}, {2, 3}, {3, 4} and so on, while if the maximum 2 cells is imposed on the number of cells in the set, then at least one of these cell combinations cannot be supported for the gNB. In that sense, a UE capability as in component (4) on the number of cells in a set of cells (or a DL/UL list of cells) is not much necessary, and only the first agreed UE capability on the number of co-scheduled cells in a DCI format 0_3/1_3 is relevant. 

Another option is that for the special case that the cell combinations of a set of cells are indicated by the FDRA method, component (4) can be kept, as in that case, the selection of the cell combination is meant to be arbitrary / flexible (i.e., any cell combination is expected to be allowed), so the constraint can be directly on the set of cells. However, for the cases that UE supports either the ‘table-based’ method or ‘both’, the cell combinations are not arbitrary and need to be aligned with the UE capability for the maximum number of co-scheduled cells. 
 
[bookmark: _Hlk142634232][bookmark: _Hlk135005873]Proposal 8: Capture the RAN1#112bis-e agreement by adding a new component (4a) to FGs 49-1/1b and 49-2/2b for maximum number of co-scheduled cells by a DCI format 0_3/1_3 supported for the UE: Candidate value set of {2, 3, 4};
· Option 1: Replace component (4) with component (4a);
· Option 2: Report both components (4) and (4a);
· Option 3: Report one of components (4) or (4a) based on the reported value for component (8) for DL / (7) for UL
· Component (4a) is reported when component (8) for DL / (7) for UL indicates ‘co-scheduled cell indicator field based’ or ‘both’;
· Component (4) is reported when component (8) for DL / (7) for UL indicates ‘FDRA field based’.
Another issue is the metric to be reported for a number of co-scheduled cells / sets of cells. The following metrics have been considered:
1. Max number of co-scheduled cells supported by an MC-DCI format for the UE: Candidate value set of {2, 3, 4}
1. Max number of co-scheduled cells per set of cells supported by UE: Candidate value set of {2, 3, 4}
1. Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups
1. Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}
1. Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
1. Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}
1. Max number of sets of cells supported by UE across PUCCH groups
While metrics (a), (b), (c), and (e) are already agreed, the support of metrics (d), (f), and (g) is still not decided. It is noted that support of metrics (d) and (f) is important for improved flexibility of gNB configuration and scheduling. In the absence of UE report for metrics (d) and (f), the UE may under-report the values for one or more of the metrics (b), (c), or (e). For example, when a UE reports its support for 2 sets of cells, with 4 cells in each set of cells (i.e., value 2 for metric (b) and value 4 for metric (e)), the UE can clearly also support 4 sets of cells, with 2 cells in each set of cells. However, the latter case cannot be configured to the UE if the UE only reports metrics (b) and (e), since UE has reported support for only 2 sets of cells from a same scheduling cell. On the other hand, when the UE also reports metric (f), the UE can report value 4 for metric (b), value 4 for metric (e), and value 8 for metric (f), and enjoy either of the two aforementioned scenarios, while the UE is guaranteed to not receive a configuration that exceeds its capabilities. Similar example can be considered to show the benefits of metric (d). Once metrics (d) and (f) are also reported by the UE, it will be up to the gNB how to categorize the cells among different sets of cells depending on the environment and deployment scenarios. Per discussion of PUCCH groups in the next paragraph, metric (d) should be updated to be across PUCCH groups and the value set of metric (d) should be updated to {2, 3, …, 32}. 
[bookmark: _Hlk135006025][bookmark: _Hlk135005892]Observation 6: A UE capability based only on number of sets of cells and number of cells in each set results in under-reporting of the UE capability for multi-cell scheduling and limits the gNB configuration and scheduling.
1. A full report of UE capability needs to also include a total number of cells across different sets of cells.
Another related observation is regarding the UE reporting of metrics (c) and (d) per PUCCH group or separately for primary/secondary PUCCH group, or total across PUCCH groups. Firstly, there is no impact to UE implementation for multi-cell scheduling that would be related to the PUCCH group configuration. In addition, similar reasoning as above shows that reporting per PUCCH group or per primary/secondary PUCCH group would result in under-reporting UE capability. For example, a UE implementation that can support 3 sets of cells for the primary PUCCH group and 3 sets of cells for the secondary PUCCH group, can also support 4 sets of cells for the primary PUCCH group and 2 sets of cells for the secondary PUCCH group, while a reporting of metrics (c) and (d) per PUCCH group or per primary/secondary PUCCH group avoids the latter configuration. Therefore, metrics (c) and (d) should be reported across PUCCH groups, and then it will be up to gNB configuration how to categorize the cells / sets of cells among the two PUCCH groups. Accordingly, the value set of metric (c), which is same as Component 5, should be updated to {1, 2, …, 8}.
Observation 7: A UE capability for the number of co-scheduled cells / sets of cells per PUCCH group or per primary/secondary PUCCH group results in under-reporting of the UE capability for multi-cell scheduling and limits the gNB configuration and scheduling.
2. The UE capability is fully reflected when such report is across PUCCH groups.

Proposal 9: Adopt the following metrics as additional components of FGs 49-1/1b and 49-2/2b:
· Max total number of cells, across different sets of cells, supported by UE across PUCCH groups: Candidate value set of {2, 3, …, 32};
· Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {2, 3, …, 8}.

Proposal 10: Update Component (5) of FGs 49-1/1b and 49-2/2b to be across PUCCH groups (not per PUCCH group or per primary/secondary PUCCH group);
· Accordingly, update the value set for Component (5) to {1, 2, …, 8}.
“5) Max number of sets of cells supported by UE [per across PUCCH groups]: Candidate value set of {[1, 2, 3, 4…, 8]}, FFS whether to separately report for primary and secondary PUCCH cell groups, …”


The reporting granularity of FGs 49-1/1b and 49-2/2b was agreed in RAN1#113 to be per band combination (BC). Therefore, a first issue on the signaling of FGs 49-1/1b and 49-2/2b is regarding the impact of carrier type on FGs 49-1/1b and 49-2/2b.

The Agreement from RAN1#112bis-e includes the following FFS points: “FFS whether this component is reported per reported value in component 3” or “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” which are repeated for multiple components (e.g., Components 4, 5, 6). Since FGs 49-1/49-2 and 49-1b/49-2b are already agreed to be reported per band combination (BC), there is no reason to further separate the reporting per SCS / SCS combination or per carrier type / carrier type combination.
[bookmark: _Hlk142634270]Proposal 11: Do NOT report carrier type as component or metric for UE capabilities for multi-cell scheduling:
· Remove references to values set of Component 3 of FGs 49-1/49-2:
“FFS whether this component is reported per reported value in component 3”;
· Remove references to values set of Component 3b of FGs 49-1b/49-2b:
“FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b”.
 A related issue is regarding the following FFS from RAN1#112bis-e.
 
	Agreement (RAN1#112bis-e  for FGs 49-1 and 49-2)
…
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells



[bookmark: _Hlk135005963]For FGs 49-1/49-2, it is first noticed that those two main FGs for multi-cell scheduling (with same SCS) should not depend on the carrier type. In particular, regarding: “FFS whether this FG is separated for the case … and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”, there is no such distinction in legacy FGs for cross-carrier scheduling (such as FGs 6-10 or 18-5/18-5b), and there seems to be no reason for such distinction for FGs 49-1 and 49-2 either. Accordingly, reference to carrier type in Component 3 for FG 49-1/49-2 is redundant, and there is no need to report the corresponding value set. 
[bookmark: _Hlk142634280]Proposal 12: Do NOT introduce a separate FG for the case when same SCS but different carrier types between scheduling cell and set of cells.

A last discussion point on signaling/structure of FGs 49-1/1b and 49-2/2b is regarding the following FFS.
	Agreement (RAN1#112bis-e)
· Introduce separate FGs for the support of monitoring DCI formats 1_3 and 0_3 as FGs 49-1 and 49-2
· Note: Some capabilities can be reported separately for DCI formats 1_3 and 0_3, details FFS
· FFS whether/which capabilities can be commonly applied for DCI formats 1_3 and 0_3, FFS how to report

Agreement (RAN1#112bis-e)
· Introduce separate FGs for the support of same and different SCSs between scheduling cell and cells in the set
· Note: Some capabilities can be reported separately for same and different SCSs, details FFS
· FFS whether/which capabilities can be commonly applied for same and different SCSs, FFS how to report
· FFS whether the FG for the support of different SCS is separate or common for DCI format 0_3 and 1_3



Although a common report for certain components may ensure consistent UE reporting in certain comparable scenarios, only few components appear to be applicable to such common reporting, such as support of FDRA-based or table-based method for DCI 1_3 vs. 0_3 or for same vs. different SCS, or support of Type-1/Type-2 HARQ-ACK CB for same vs. different SCS, or possibly support of type-configurable fields, such as AP/SRI/TPMI, for DCI 1_3 vs. 0_3 or for same vs. different SCS. Other candidate components, such as max number of sets of cells / cells in a set for same SCS vs. different SCS, can be BC-specific and may not be commonly applied. In addition, for components where common reporting is applicable, the only benefit seems to be some limited saving of RRC signaling, which is not critical, while it will increase the complexity of FG definition by introducing cross-referencing among multiple components or FGs. 
[bookmark: _Hlk135006083]Observation 8: Common capability reporting is applicable to very few components and scenarios, and increases the complexity of FG definition.

Proposal 13: Do NOT introduce common capability reporting for components of FGs 49-1/1b and 49-2/2b.


Few other issues are in order with respect to UE features for multi-cell scheduling.

Regarding a potential UE capability for Type-2 HARQ-ACK codebook for DCI format 1_3, it is a mandatory capability in Rel-15 with respect to DCI formats 1_0 and 1_1, and there is little change to UE procedures for Type-2 HARQ-ACK codebook due to MC-DCI, so separate UE capability is not necessary.

[bookmark: _Hlk142634300][bookmark: _Hlk135006117]Proposal 14: Do NOT introduce separate capability for reporting the UE support for Type-2 HARQ-ACK codebook via DCI format 1_3 (i.e., it should be supported by default).

In addition, the following list of UE functionalities via DCI format 0_3/1_3 was put forward in RAN#112bis-e and RAN1#113 for further discussion of potential corresponding UE capabilities [2].

	Question 2-12a:
· Regarding existing FG corresponding to a field included in DCI format 0_3/1_3, companies are encouraged to provide views on whether following existing capabilities need to introduce new FGs to report the support of the capabilities in DCI format 0_3/1_3.
0. UE features for DL priority indicator in a DCI format 1_3
0. UE features for UL priority indicator in a DCI format 0_3
0. 49-5a: Trigger Type 3 HARQ CB based feedback using DCI format 1_3
0. 49-5b: Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
0. PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3
0. UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
0. UE features for SCell dormancy indication within active time by DCI format 1_X and DCI format 0_3
0. UE features for cross-slot scheduling by DCI format 1_X and DCI format 0_3
0. [bookmark: _Hlk134776112]UE features for Unified-TCI indication by DCI format 1_3



For items 1, 2, 3, 4, 5, 6, 8, no new UE functionality is identified for MC-DCI, so if the UE supports any of these functionalities for single-cell scheduling, there is no reason why the UE cannot support the functionality for multi-cell scheduling. Therefore, legacy FGs appear to be sufficient. RAN1 can adopt a conclusion/agreement that “a UE that supports both FG XYZ (functionality via DCI 1_1/0_1) and at least one of FGs {49-1/2, 49-1b/2b} is expected to also support the functionality via DCI 1_3/0_3”.

[bookmark: _Hlk142634311]Proposal 15: For stable functionalities that are same as Rel-17 procedures, no need to introduce new UE capabilities, and can instead adopt a conclusion/agreement as follows:
· “A UE that supports both FG XYZ (for a certain functionality via DCI 1_1/0_1) and at least one of FGs {49-1/2, 49-1b/2b} is expected to also support the functionality via DCI 1_3/0_3”.

For items 7 and 9, the UE procedures are not fully available, and further discussion seems to be needed in the maintenance phase. So, it is preferred to postpone the discussion on corresponding UE features until after the specifications are stable.

[bookmark: _Hlk135006142]Proposal 16: For SCell dormancy indication and TCI state indication by DCI format 0_3/1_3, postpone the discussion of UE features until after the corresponding specifications are stable.


	[13]
	LG Electronics
	· FG 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 

▶ FFS #1: 5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3 [Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]
Firstly, as per relevant agreement, the max number of sets of cells is reported “per PUCCH group” and the candidate value set is “{1, 2, 3, 4}” by deleting square bracket. Secondly, regarding whether the max total number of cells across different sets is additionally to be reported, it doesn’t seem to be necessary. If the motivation is to consider the aspect of PDCCH BD/DCI size counting, it would be more reasonable to report the max number of cells configurable in a set.

Proposal 1: The following FFS under FG 49-1 can be resolved by deleting square bracket.
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}

Proposal 2: The following FFS under FG 49-1 can be removed or revised as the max number of cells configurable in a set (to consider the aspect of PDCCH BD/DCI size counting per set).
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]

▶ FFS #2: 6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3 [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3] FFS whether to report max number of sets of cells supported by UE across PUCCH groups
Firstly, aligning with the above FFS #1, the candidate value set for reporting the max number of sets of cells for a same scheduling cell is “{1, 2, 3, 4}” by deleting square bracket. Secondly, regarding whether the max total number of cells across different sets is additionally to be reported, it doesn’t seem to be necessary. If the motivation is to consider the aspect of PDCCH BD/DCI size counting, it would be more reasonable to report the max number of cells configurable in a set.

Proposal 3: The following FFS under FG 49-1 can be resolved by deleting square bracket.
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}

▶ FFS #3: 7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
Type-2 HARQ codebook should be included as basic component of FG 49-1 (i.e., not to be separate FG) together with Type-1 codebook as for Rel-17 multi-PDSCH scheduling, to ensure configuration flexibility of HARQ codebook in the gNB. This is essential to avoid undesirable restriction on gNB configuration of Type-2 codebook (which would cause inefficiency on UL/UCI overhead management) even for legacy single-cell scheduling DCI, by allowing the UEs without Type-2 codebook capability (e.g. FG 49-5). 

Proposal 4: Type-2 HARQ codebook should be included as basic component of FG 49-1 (and accordingly, FG 49-5 should be removed).

▶ FFS #4: FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
Regarding this point, considering that monitoring of different DCI formats on a same scheduling cell has been supported without any restriction or UE capability and it was agreed to maintain the PDCCH BD limit in case configured with DCI format 0_3/1_3, it is preferred to support the above feature by default, with slight update by clarifying “on a same scheduling cell” as “Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set on a same scheduling cell”, then accordingly FG 49-3 can be removed. 

Proposal 5: Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set on a same scheduling cell, is supported by default for FG 49-1 (and accordingly, FG 49-3 can be removed).

· FG 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

▶ FFS #5: 5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b [Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
The views on this FFS are the same as in above FG 49-1.

Proposal 6: The following FFS under FG 49-1b can be resolved by deleting square bracket.
5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}

Proposal 7: The following FFS under FG 49-1b can be removed or revised as the max number of cells configurable in a set (to consider the aspect of PDCCH BD/DCI size counting per set).
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]

▶ FFS #6: 6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
The views on this FFS are the same as in above FG 49-1.

Proposal 8: The following FFS under FG 49-1b can be resolved by deleting square bracket.
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}

▶ FFS #7: 7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
The views on this FFS are the same as in above FG 49-1.

Proposal 9: Type-2 HARQ codebook should be included as basic component of FG 49-1b (and accordingly, FG 49-5 should be removed).

▶ FFS #8: FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
The views on this FFS are the same as in above FG 49-1.

Proposal 10: Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set on a same scheduling cell, is supported by default for FG 49-1b (and accordingly, FG 49-3 can be removed).

· FG 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

The above proposals 1 – 5 are also applied to this FG 49-2.

· FG 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

The above proposals 6 – 10 are also applied to this FG 49-2b.

Proposal 11: The proposals 1 – 5 for FG 49-1 are also applied to FG 49-2, and the proposals 6 – 10 for FG 49-1b are also applied to FG 49-2b.

· New component introduced in FG 49-1/2 for the number of unicast DL/UL DCI to process for the cells configured with multi-cell PDSCH/PUSCH scheduling 

On the number of unicast DL/UL DCI to process for the cells configured with multi-cell PDSCH/PUSCH scheduling, the followings were agreed in RAN1#113.

	Agreement
· Following component is introduced in FG 49-1
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS



Regarding the FFS point (and square bracket) in above, there could be two ways with consideration of UE complexity and gNB scheduling flexibility.

· Alt 1: one multi-cell DCI for a set of cells + one single-cell DCI per cell in the set of cells
· For a set of cells configured with multi-cell PDSCH/PUSCH scheduling, at most one DCI format 1_3/0_3 is allowed per slot of scheduling cell.
· On top of the above, for each cell within the set of cells, one legacy DL/UL DCI format is allowed per slot of scheduling cell.
· With this way, from the perspective of each scheduled cell, the number of unicast DL/UL DCI to process for each scheduled cell is two.
· Alt 2: one multi-cell DCI or one single-cell DCI per cell in the set of cells
· For each cell within the set of cells, either one DCI format 1_3/0_3 or one legacy DL/UL DCI format is allowed per slot of scheduling cell.
· With this way, from the perspective of each scheduled cell, the number of unicast DL/UL DCI to process for each scheduled cell is one.

Proposal 12: Following two ways can be considered for the number of unicast DL/UL DCI to process for the cells configured with multi-cell PDSCH/PUSCH scheduling, with consideration of UE complexity and gNB scheduling flexibility. 
· Alt 1: one multi-cell DCI for a set of cells + one single-cell DCI per cell in the set of cells
· The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI with DCI format 1_3 per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· One unicast DCI with legacy DL DCI format per slot of scheduling cell for each cell within the set of cells for FDD/TDD scheduling cell
· The number of unicast UL DCI to process for a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI with DCI format 0_3 per slot of scheduling cell for the set of cells for FDD scheduling cell
· One unicast DCI with legacy UL DCI format per slot of scheduling cell for each cell within the set of cells for FDD scheduling cell
· Two unicast DCI with DCI format 0_3 per slot of scheduling cell for the set of cells for TDD scheduling cell
· Two unicast DCI with legacy UL DCI format per slot of scheduling cell for each cell within the set of cells for TDD scheduling cell
· Alt 2: one multi-cell DCI or one single-cell DCI per cell in the set of cells
· The number of unicast DL DCI to process for each cell within a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI with either DCI format 1_3 or legacy DL DCI format per slot of scheduling cell for each cell within the set of cells for FDD/TDD scheduling cell
· The number of unicast UL DCI to process for each cell within a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI with either DCI format 0_3 or legacy UL DCI format per slot of scheduling cell for each cell within the set of cells for FDD scheduling cell
· Two unicast DCI with either DCI format 0_3 or legacy UL DCI format per slot of scheduling cell for each cell within the set of cells for TDD scheduling cell
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	FG49-1: Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
Component 4:
Multi-cell scheduling for each of {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} is quite different each other from UE implementation point of view and hence the component 4 should be reported per reported value of component 3. Therefore, “FFS whether” should be deleted.
Component 5:
There was a lot of discussions on whether/how a UE reports max number of sets of cells per PUCCH group. Since UE indicates one or multiple supported PUCCH-grouping configuration(s) (i.e., which carrier type(s) can belong to primary PUCCH group and secondary PUCCH group) per band combination, using another UE capability signalling, it does not make sense to define a single max number of sets of cells per PUCCH group for a band combination – would have to be per primary/secondary PUCCH group per PUCCH-grouping configuration. With the understanding that components 3, 4, 6, and 10 are included in the FG49-1, component 5 is not really meaningful component for a UE to report. Considering that inclusion of component 5 was already agreed, we prefer to keep this simple, e.g., this is max number of sets of cells supported by UE in the band combination that the UE reports FG49-1. The agreement on “up to 4 sets of cells can be configured per PUCCH group” is still valid.
Component 6:
We propose to confirm that a UE can report support of {1, 2, 3, 4} sets of cells from a same scheduling cell. Same as component 4, this should be reported per reported value of component 3. 
Component 6a (new):
Since one set can have up to 4 cells and 4 sets can be configured on a same scheduling cell, max total number of cells, across different sets of cells, for a same scheduling cell, can be up to 16 from the spec point of view. However, such large number of cells from the same scheduling cell must be not operated by usual networks as it causes a lot of PDCCH blocking. To ensure testability of the FG, we propose to confirm max total number of cells, across different sets of cells, supported by UE for a same scheduling cell, as a component 6a. The candidate value set should be up to 16, i.e., {2, 3, …, 16}. This should also be reported per reported value of component 3.
Component 7:
We suggest to confirm that component 7 is for Type-1 HARQ codebook. A separate FG can be defined for Type-2 HARQ codebook, considering that Type-2 HARQ codebook for a cell-group/PUCCH-group configured with multi-cell scheduling by DCI format 1_3 requires significant spec/implementation changes from the legacy Type-2 HARQ codebook. 
Component 10:
The number of unicast DL DCI to process was agreed as component 10 with leaving some details FFS. We would like to point out that this should not depend on how many or which cell(s) is/are actually co-scheduled by each DCI format 1_3 for the set of cells. A UE needs to know how many unicast DL DCIs it has to process in a slot before it decodes the unicast DL DCIs. Therefore, the component 10 should be the number of unicat DL DCIs to process for a set of cells in a slot. Here, both legacy DL DCI formats and DCI format 1_3 have to be counted as unicast DL DCIs since from a scheduled cell point of view, both legacy DL DCI formats and DCI format 1_3 are unicast DL DCI that schedules unicast data on the scheduled cell. 
The next step is to clarify how many unicast DL DCIs it has to process in a slot of scheduling cell for the scheduld cell. In legacy, basic FG3-1 was defined such that there can be up to one unicast DCI per slot of scheduling cell for a scheduled cell. In order to support multi-cell scheduling by DCI format 1_3 using the same implementation framework as legacy UE, the number should be one unicast DL DCI per slot of schedugling cell, at least in the basic FG. This number is consistent with the search space set configurations proposed below as the component 11.
Component 11 (new):
It is FFS whether to introduce new FG for configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set. We think it is important to clarify what implementation is required as part of the basic FG for the UE at first. 
We think following two aspects need to be taken into account:
1. A UE configured to monitor SS set(s) for DCI format 1_3 for a set of cells can be configured with a reference cell where BDs/CCEs/DCI-sizes of the DCI format 1_3 are counted. If the reference cell is not the scheduling cell where the UE monitors the DCI format 1_3, search space ID linkage has to be used to configure SS set on the scheduling cell and on the reference cell. This is a special behavior specified for cross-carrier scheduling in the legacy releases and hence, this function should be optional.
1. Spec supports to configure SS set(s) for DCI format 1_3 for a set of cells and SS set(s) for legacy DCI formats for any cell in the set. However, for a cell other than the reference cell where BDs/CCEs/DCI-sizes of te DCI format 1_3 are counted, this requires a UE to support more than per-cell limits of BDs/CCEs/DCI-sizes. More specifically, if a SS set(s) for legacy DCI formats is configured for a non-reference cell and if a SS set(s) for DCI format 1_3 is configured for a set of cells including the non-reference cell, then BD/CCEs/DCI-sizes of the legacy DCI format(s) are counted on the non-reference cell and those of the DCI format 1_3 are counted on the reference cell, although both can schedule unicast DL data on the non-reference cell. There is no longer existing per-cell limits of BDs/CCEs/DCI-sizes across SS set(s) for legacy DCI formats and DCI format 1_3 for the non-reference cell in this case. From UE implementation point of view, the per-cell limits of BDs/CCEs/DCI-sizes across any SS set(s) for each scheduled cell need to be kept unchanged from legacy, at least in the basic FG.
To resolve the issues of UE implementation while avoiding excessive network restriction, we propose to add component 11, search space set configurations for DCI format 1_3 and legacy DCI formats for the set of cells. Here, three cases, case a, case b, and case c are presented. Then, all the UEs indicating support of FG49-1 should support case a, while the UE can indicate additional support for case b and/or case c. The cases are described below.
· Case a: the scheduling cell is the reference cell for the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for self-scheduling
· Case b: the scheduling cell is in the set but is NOT the reference cell for the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)
· Case c: the scheduling cell is NOT in the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)
Proposal 1:
· For FG49-1, adopt the changes in row for FG49-1 in the Appendix of this contribution.
· Confirm component 4 is reported per reported value in component 3
· Component 5 is max number of sets of cells supported by UE in the band combination that the UE reports FG49-1
· Confirm component 6 is reported per reported value in component 3
· Introduce component 6a, “Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell”
· Candidate value set is {2, 3, …, 16} and is reported per reported value in component 3
· Confirm component 7 is “HARQ feedback based on Type 1 HARQ codebook”
· Conform component 10 is the number of unicast DL DCI to process for a set of cells
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· Both legacy DCI formats and DCI format 1_3 are counted as unicast DCI per slot of scheduling cell for the set of cells
· Add component 11 “Search space set configurations for DCI format 1_3 and legacy DCI formats for the set of cells”
· The UE supports case a below, and can additionally support case b and/or case c per reported value in component 3
· Case a: the scheduling cell is the reference cell for the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for self-scheduling
· Case b: the scheduling cell is in the set but is NOT the reference cell for the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)
· Case c: the scheduling cell is NOT in the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)

FG49-1a: Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with same SCS between scheduling cell and cells in the set
With the updates for FG49-1 proposed in the above Proposal 1, we are OK to remove FG49-1a.
Proposal 2:
· Remove FG49-1a with the understanding that the updates in Proposal 1 are adopted. 

FG49-1b: 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
In general, all the proposed updates for FG49-1 should apply to FG49-1b.
Component 4:
We suggest to adopt same updates as for FG49-1.
Component 5:
We suggest to adopt same updates as for FG49-1.
Component 6:
We suggest to adopt almost the same updates as for FG49-1. For FG49-1b, this component should be reported per combination between scheduling and scheduled cells in component 3a/3b.
Component 6a:
We suggest to adopt this new component, which is almost the same as component 6a for FG49-1. For FG49-1b, this component should be reported per combination between scheduling and scheduled cells in component 3a/3b.
Component 7:
We suggest to adopt same updates as for FG49-1.
Component 10 (new):
Similar to FG49-1, the number of unicast DL DCI to process for a set of cells should be clarified as component 10 for FG49-1b. This can inherit from the corresponding FG for cross-carrier scheduling with different numerologies in Rel-16. I.e., For FG49-1b, the scheduling cell cannot be in the set of cells and cannot be the reference cell. Therefore, there is no candidate value set for this component 10.
Component 11 (new):
Same as for FG49-1, component 11 is necessary for FG49-1b. For FG49-1b, this component should be reported per combination between scheduling and scheduled cells in component 3a/3b.
Component 12 (new):
Same as for FG49-1, component 12 is necessary for FG49-1b to limit the number of unicast DCI formats that the UE shall be able to process at a time. For higher to lower SCS, the number of unicast DCI to process is counted per N consecutive slots of scheduling cell, where N = 2, 4, or 8 depending on the SCSs between scheduling and scheduled cells, same as for legacy cross-carrier scheduling with different SCSs. 
Proposal 3:
· For FG49-1b, adopt the changes in row for FG49-1b in the Appendix of this contribution.
· Confirm component 4 is reported per combination between scheduling and scheduled cells in components 3a/3b
· Component 5 is max number of sets of cells supported by UE in the band combination that the UE reports FG49-1
· Confirm component 6 is reported per combination between scheduling and scheduled cells in components 3a/3b
· Confirm “Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell” as component 6a
· Candidate value set is {2, 3, …, 16} and is reported per combination between scheduling and scheduled cells in components 3a/3b
· Confirm component 7 is “HARQ feedback based on Type 1 HARQ codebook”
· Confirm component 10 is the number of unicast DL DCI to process for a set of cells
· For lower to higher SCS or for same SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For higher to lower SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· Add component 11 “Search space set configurations for DCI format 1_3 and legacy DCI formats for the set of cells”
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)

FG49-2: Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
The changes proposed for FG49-1 should be applied to FG49-2. 
Proposal 4:
· For FG49-2, adopt the changes in row for FG49-2 in the Appendix of this contribution.
· Confirm component 4 is reported per reported value in component 3
· Component 5 is max number of sets of cells supported by UE in the band combination that the UE reports FG49-2
· Confirm component 6 is reported per reported value in component 3
· Introduce component 6a, “Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell”
· Candidate value set is {2, 3, …, 16} and is reported per reported value in component 3
· Confirm component 7 is “HARQ feedback based on Type 1 HARQ codebook”
· Confirm component 9 is the number of unicast UL DCI to process for a set of cells 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell and two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· Both legacy DCI formats and DCI format 0_3 are counted as unicast DCI per slot of scheduling cell for the set of cells 
· Add component 10 “Search space set configurations for DCI format 1_3 and legacy DCI formats for the set of cells”
· The UE supports case a below, and can additionally support case b and/or case c per reported value in component 3
· Case a: the scheduling cell is the reference cell for the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for self-scheduling
· Case b: the scheduling cell is in the set but is NOT the reference cell for the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)
· Case c: the scheduling cell is NOT in the set
· Monitoring SS set(s) for DCI 1_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)

FG49-2a: Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with same SCS between scheduling cell and cells in the set
With the component 9 of FG49-2, we think FG49-2a is not necessary and should be deleted.
Proposal 5:
· Remove FG49-2a with the understanding that the updates in Proposal 4 are adopted. 

FG49-2b: 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
The changes proposed for FG49-1b should be applied to FG49-2b. 
Proposal 6:
· For FG49-2b, adopt the changes in row for FG49-2b in the Appendix of this contribution.
· Confirm component 4 is reported per combination between scheduling and scheduled cells in components 3a/3b
· Component 5 is max number of sets of cells supported by UE in the band combination that the UE reports FG49-1
· Confirm component 6 is reported per combination between scheduling and scheduled cells in components 3a/3b
· Confirm “Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell” as component 6a
· Candidate value set is {2, 3, …, 16} and is reported per combination between scheduling and scheduled cells in components 3a/3b
· Confirm component 9 is the number of unicast UL DCI to process for a set of cells 
· For lower to higher SCS or for same SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For higher to lower SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell or two unicast DCI per N consecutive slots of scheduling cell for TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· Add component 10 “Search space set configurations for DCI format 0_3 and legacy DCI formats for the set of cells”
· Monitoring SS set(s) for DCI 0_3 on the scheduling cell for the set
· Monitoring SS set(s) for DCI 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for cross-carrier scheduling for the reference cell (if cross-carrier scheduling is supported)

FG49-3a: Advanced search space set configurations for DCI format 1_3 and legacy DCI formats for the set of cells
For basic FG49-1 and 49-1b, search space set configurations shall be such that per-CC limits of BDs/CCEs/DCI-sizes are not exceeded for any cell in the set of cells. FG49-3a should be for advanced UEs that can have more PDCCH processing capability. 
FG49-3b: Advanced search space set configurations for DCI format 0_3 and legacy DCI formats for the set of cells
This is the corresponding FG for search space set configurations for DCI format 0_3. FG49-3 should not be a single FG for DL and UL. This is because basic FGs for multi-cell scheduling are already separated for DL and UL. 

FG49-3c: Advanced UE capability for larger number of unicast DL DCI for FG49-1
Similar to the search space set configurations, there would be demand for advanced UE capability for larger number of unicast DL DCIs to process. First of all, processing multiple DCI format 1_3 for the same set of cells in the scheduling cell/slot should not be allowed since SCS is the same for scheduling cell and scheduled cells. Second, we do not see there is use case where network schedules UE using one DCI format 1_3 for some cells in the set of cells and one or multiple legacy DCI formats for the other cells in the set of cells. Therefore, the advanced processing capability for FG49-1 should be to enable, in each slot of scheduling cell for a set of cells, either (1) one DCI format 1_3 for the set, or (2) one legacy unicast DL DCI for each cell in the set. This can be FG49-3c.
Note that FG18-5 for larger number of unicast DL DCIs introduced in Rel-16 for cross-carrier scheduling with different numerologies was per-FS. Similarly, FG49-3c should be per-FS.
FG49-3d: Advanced UE capability for larger number of unicast DL DCI for FG49-1b
For FG49-1b, advanced UE capability for larger number of unicast DL DCI would need to be different from the one for FG49-1. For FG49-1b, the number of unicast DL DCI should be counted per consecutive N slots, where N depends on the pair of {scheduling cell SCS, scheduled cell(s) SCS}. Further, similar to FG18-5c, it would be demanded to enable more than one unicast DL DCI per slot of scheduling cell for the set when scheduling cell SCS < scheduled cell(s) SCS. Therefore, the FG49-3d should define a parameter X as the number of unicast DL DCI to process, and let UE to report the value of X for each pair of {scheduling cell SCS, scheduled cell(s) SCS} when scheduling cell SCS < scheduled cell(s) SCS.
FG49-3e: Advanced UE capability for larger number of unicast UL DCI for FG49-2
UL DCI version of FG49-3c.
FG49-3d: Advanced UE capability for larger number of unicast UL DCI for FG49-2b
UL DCI version of FG49-3d.
Note that these FGs should be per-FS as FG18-5c/5d.
Proposal 7:
· Introduce FG49-3 series to accommodate advanced UE capabilities for search space configurations and unicast DCI processing as proposed in this contribution.
· FG49-3a: Advanced search space set configurations for DCI format 1_3 and legacy DCI formats for the set of cells
· The FG is per-FS
· FG49-3b: Advanced search space set configurations for DCI format 0_3 and legacy DCI formats for the set of cells
· The FG is per-FS
· FG49-3c: Advanced UE capability for larger number of unicast DL DCI for FG49-1
· The FG is per-FS
· FG49-3d: Advanced UE capability for larger number of unicast DL DCI for FG49-1b
· The FG is per-FS
· FG49-3e: Advanced UE capability for larger number of unicast UL DCI for FG49-2
· The FG is per-FS
· FG49-3f: Advanced UE capability for larger number of unicast UL DCI for FG49-2b
· The FG is per-FS


FG49-5: Type 2 HARQ CB support for DCI format 1_3
Type
Type should be at least per BC. ‘Per UE’ is problematic since it means the feature can be supported only if it is implemented and tested over all the band combinations with all the multi-cell scheduling scenarios. 
Proposal 8:
· FG49-5 is per BC.

FG49-5a: Trigger Type 3 HARQ CB based feedback using DCI format 1_3
Prerequisite
FG10-16 indicates support of DCI format 1_1 based Type3 HARQ CB triggering, and does not indicate Type3 HARQ CB triggering itself. FG49-5a does not need to prerequisite FG10-16.
Type
Per band will cause ambiguity when scheduling cell and scheduled cells are in different frequency bands. We suggest to make it per band combination.
Proposal 9:
· Delete 10-16 from prerequisite for FG49-5a.
· FG49-5a is per BC

FG49-5b: Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
FG25-6 indicates support of DCI format 1_1/1_2 based enhanced Type3 HARQ CB triggering, and does not indicate enhanced Type3 HARQ CB triggering itself. FG49-5b does not need to prerequisite FG49-5b. Similar to FG49-5a, the type should be per BC.
Proposal 10:
· Delete 25-6 from prerequisite for FG49-5b.
· FG49-5b is per BC

RAN1 agreed to support priority indicator for DCI format 0_3 and 1_3. There are UE features for priority indicator in a DL DCI and in a UL DCI as FG11-4, 11-4a, 11-4b, 12-1, and 12-1a. However, these are not applicable to DCI format 1_3 and DCI format 0_3.
· 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. 
· FG11-4b indicates support of operation with mixed DCI formats (1_1 and 1_2) with priority indication field.
· FG12-1 is for the case where dynamic indication of priority level of dynamic PUSCH with a single DCI format. Although there is no specific description of which DCI format this applies, it is clear from FG12-1a that this single DCI format is either DCI format 0_1 or DCI format 0_2.
· FG12-1a indicates support of operation with mixed DCI formats (0_1 and 0_2) with priority indication field.
We need new FGs to accommodate DCI format 1_3 and DCI format 0_3 with priority indication field.
For mixed DCI formats with priority indication field with DCI format 1_3 or 0_3, we do not think it is necessary to support three DCI formats with priority indication fields (1_3 + 1_1 + 1_2, or 0_3 + 0_1 + 0_2). The mixed DCI formats with priority indication field for Rel-18 multi-cell scheduling can be 1_3 + (1_1 or 1_2), and 0_3 + (0_1 or 0_2).
Proposal 11:
· UE features for DL priority indicator in a DCI format 1_3 should be introduced:
· 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)
· 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 12:
· UE features for UL priority indicator in a DCI format 0_3 should be introduced:
· 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 (same as FG25-5) for one-shot HARQ-ACK feedback triggered by DCI format 1_3 should be enabled by another FG.
Proposal 13:
· UE feature for PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3 should be introduced: 
· 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)

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 14:
· FG49-12: HARQ-ACK re-transmission triggered by DCI format 1_3 (similar to FG25-7)

FG18-5 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. Since now we are willing to enable multi-cell scheduling for DL and UL separately, it is preferred to have the feature for DL and UL separately.
Proposal 15:
· UE features for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3 should be introduced
· FG49-13: SCell dormancy indication within active time by DCI 1_3 (similar to FG18-5)
· FG49-14: SCell dormancy indication within active time by DCI 0_3 (similar to FG18-5)

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_X and 1_X.
Proposal 16:
· 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)

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_X, it is necessary to introduce the FGs for joint DL/UL TCI update and for separate DL/UL TCI update, respectively.
Proposal 17:
· 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

Rel-17 NR_ext_to_71GHz supported SCS 480kHz/960kHz. However, the basic FG for FR2-2 (FG24-1) was only for 120kHz. Support for PDCCH monitoring for 480kHz/960kHz were optional FGs, 24-4, 24-4f, 24-5, 24-5f. We propose to clarify that the Rel-18 FGs 49-1, 49-1b, 49-2, 49-2b for FR2-2 are for 120kHz. Additional FGs should be defined to enable PDCCH monitoring for DCI format 1_3/0_3 for 480kHz/960kHz. Details of these additional FGs can be discussed once the FGs 49-1, 49-1b, 49-2, 49-2b are clearer.
Proposal 18:
· Clarify that FR2-2 in FG49-1, 49-1b, 49-2, 49-2b are for SCS of 120kHz.
· Specify separate FGs for PDCCH monitoring with DCI format 1_3/0_3 for 480kHz and 960kHz.
· Details of the separate FGs are to be discussed once FG49-1, 49-1b, 49-2, 49-2b are stable.


	[15]
	Ericsson
	· FG 49-1 
· Component 4: Suggest deleting the FFS, i.e. component 4 value applies to all cases. 
· Component 5: UE reports maximum number of sets of cells across all PUCCH groups (i.e. no need to differentiate between PUCCH groups). In our view the maximum number of sets and maximum number of co-scheduled cells in a set are enough –additional limits on maximum total number of cells across sets is not needed. 
· Component 6: OK to confirm the text in square brackets. Additional limit on maximum total number of cells across sets on a scheduling cell is not needed.
· Component 7: Type 2 HARQ CB is mandatory from Rel-15, prevalent in CA scenarios. Hence, it should be included in the basic FGs, i.e. we do not prefer to introduce FG 49-5.
· Regarding number of unicast DCI(s), suggest confirming the text in square brackets, i.e. the number of unicast DL DCI to process is for a set of cells. Legacy DCI format is not counted in this limit, at least when the scheduling cell belongs to the set of cell(s).
· Regarding whether this FG is separated (i.e. whether to introduce 49-1a, etc) for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, we prefer not separating into new FGs for either case.
· Regarding whether to introduce new FG (49-3) for monitoring of DCI 0_3/1_3 and legacy DCI scheduling for cell(s) in a set, new FG is not needed since legacy CCS capability can be reused, i.e. if UE indicates FG 6-10 and also indicates support for DCI 0_3/1_3, then UE supports monitoring of both DCI 0_3/1_3 and legacy DCI for scheduling cell(s) in a set. 
· FG 49-1b
· For components 4,5,6 and support of new FG for monitoring of DCI 0_3/1_3 and legacy DCI scheduling and regarding number of unicast DCI(s), we have same comments as for FG 49-1 above. 
· FG 49-3x
· This FG is used for UE indication of increased number of unicast DCIs (like FG 18-5c/5d). 
· [bookmark: _Toc134887445]Processing up to X unicast DCI scheduling for DL per set of cells
· [bookmark: _Toc134887446]X is based on pair of (scheduling CC SCS, SCS of the set of cells):
· [bookmark: _Toc134887447]Candidate value(s) of X
· [bookmark: _Toc134887448]X={2} for (15kHz,30kHz), (30kHz,60kHz), (60kHz,120 kHz)
· [bookmark: _Toc134887449]X={2,4} for (15 kHz,120 kHz), (15 kHz,60 kHz), (30kHz,120kHz) 
· [bookmark: _Toc134887450]X applies per slot of scheduling CC 
· FG 49-2
· For components 4,5,6, and a) for the case separate FG when scheduling cell is not included in a set of cells or is a reference cell and b) support of new FG for monitoring of DCI 0_3/1_3 and legacy DCI scheduling and number of unicast DCIs, we have same comments as for FG 49-1 above. 
· 49-2b
· For components 4,5,6 and support of new FG for monitoring of DCI 0_3/1_3 and legacy DCI scheduling and number of unicast DCIs, we have same comments as for FG 49-1 above. 
· 49-3y
· This FG is used for UE indication of increased number of unicast DCIs (like FG 18-5c/5d). 
· [bookmark: _Toc134887452]Processing up to X unicast DCI scheduling for UL per set of cells
· [bookmark: _Toc134887453]X is based on pair of (scheduling CC SCS, SCS of the set of cells):
· [bookmark: _Toc134887454]Candidate value(s) of X
· [bookmark: _Toc134887455]X={2} for (15kHz,30kHz), (30kHz,60kHz), (60kHz,120 kHz)
· [bookmark: _Toc134887456]X={2,4} for (15 kHz,120 kHz), (15 kHz,60 kHz), (30kHz,120kHz) 
· [bookmark: _Toc134887457]X applies per slot of scheduling CC 
· FG 49-3
· On the P(S)Cell, baseline should support monitoring of both legacy DCI formats and DCI format 0_3/1_3. Additionally, it should be noted that ‘legacy DCI formats’ and DCI format 0_3/1_3 are for scheduling of the same scheduled cell from the same scheduling cell.  
· Discussion on FG 49-3 should be limited to case of monitoring on an SCell.
· [bookmark: _Toc134887458]Monitoring of both legacy DCI formats and DCI format 0_3/1_3 on P(S)Cell if P(S)Cell is scheduling cell for a set of cells is included in basic FGs.
· FG 49-5	
· Type 2 HARQ CB is mandatory from Rel-15, prevalent in CA scenarios. Hence, it should be included in the basic FGs.
· 49-5 is not needed. Type 2 HARQ CB support for DCI format 1_3 is included in basic FGs.
· FG 49-5a,49-5b 
· OK to introduce these FGs.


	[16]
	MediaTek Inc.
	In the RAN1 UE feature list after RAN1 #113 [1], FG 49-1 is formulated as below:

[image: ]

For the following:
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}

Zero padding of the co-scheduled cell indicator field based method was discussed in the email discussion summary of 38.212 draft CR for R18 MC enhancement [2] with the topic
· Bitwidth of the type 2 fields when table(s) defining combinations of co-scheduled cells for the set of cells is configured
where the following two approaches were brought up:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 

Observation 1: Zero padding of the co-scheduled cell indicator field based method was discussed in the email discussion summary of 38.212 draft CR for R18 MC enhancement [2] with the topic
· Bitwidth of the type 2 fields when table(s) defining combinations of co-scheduled cells for the set of cells is configured
where the following two approaches were brought up:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 

As R18 MC maintenance may not be treated in RAN1 #114, we think this zero-padding issue can be discussed under the R18 MC UE feature section.

Proposal 1: As R18 MC maintenance may not be treated in RAN1 #114, RAN1 to discuss this zero-padding issue under the R18 MC UE feature section.

As shown in Figure 1, current 38.212 draft CR by editor in R1-2306313 [3] takes Approach 1 while it is not finalized yet.

Observation 2: As shown in Figure 2, current 38.212 draft CR by editor in R1-2306313 [3] takes Approach 1 while it is not finalized yet.
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Figure 1. Paragraph about zero padding quoted from draft 38.212 CR for R18 multi-cell scheduling in [3]

According to 38.212 draft CR by editor in R1-2306313 [3], current DCI is arranged in a field-wise manner rather than a cell-wise manner, as shown in Figure 2. For type-2 fields, there would be separate fields for each scheduled cell indicated by the co-scheduled indicator. 

Observation 3: According to 38.212 draft CR by editor in R1-2306313 [3], current DCI is arranged in a field-wise manner rather than a cell-wise manner, as shown in Figure 2. For type-2 fields, there would be separate fields for each scheduled cell indicated by the co-scheduled indicator.
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Figure 2. Filed-wise DCI bits arrangement as described in [3]

For type-2 fields, there would be separate fields only for each scheduled cell indicated by the co-scheduled indicator; hence, both Approach 1 and Approach 2 would require dynamic DCI parsing for UE. An example of UE side dynamic DCI parsing by Approach 1 is shown in Figure 3 from [4].

Observation 4: For type-2 fields, there would be separate fields only for each scheduled cell indicated by the co-scheduled indicator; hence, both Approach 1 and Approach 2 would require dynamic DCI parsing for UE. An example of UE side dynamic DCI parsing by Approach 1 is shown in Figure 3 from [4].
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Figure 3. An example of Approach 1 showing dynamic DCI bits arrangement/parsing from [4]

From UE side perspective, we would prefer not to have any dynamic DCI parsing. However, as this would lead to large spec impact for the latest draft CR by editor in R1-2306313 [3], and Approach 1/2 both can not avoid dynamic parsing, we think it can be fine to take Approach 1 as currently specified in [3].

We hence have the following proposal:

Proposal 2: From UE side perspective, we would prefer not to have any dynamic DCI parsing. However, as this would lead to large spec impact for the latest draft CR by editor in R1-2306313 [3], and Approach 1/2 both cannot avoid dynamic DCI parsing, we think it can be fine to take Approach 1 as currently specified in [3].
· [bookmark: OLE_LINK937]Approach 1 from [2] (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations.




Discussion
FG49-1/1b/2/2b
Proposal 2-1:
· “FFS whether this component is reported per reported value in component 3” is removed from component 4 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 4 in FG 49-1b/49-2b
	Company
	Comment

	Moderator
	Summary of companies view
· Necessary (3)
· SPRD, DCM, QC
· Not necessary (7)
· HW, Nokia, ZTE, CATT, Xiaomi, Samsung, E///

	Qualcomm
	The component 4 should be reported per component 3 or component 3a/3b. Suppose a UE supporting CA with FR2 8 CCs + FR1 TDD 2 CCs + FR1 FDD 4 CCs and FG49-1 for multiple carrier types. The UE should be able to report different numbers for different carrier types, depending on implementation and IODT availability of FG49-1 for different carrier types for the BC. In general, for any components indicating “max number of …”, it is more sensible to enable reporting per component 3 or component 3a/3b due to the same reason. 
 

	Apple
	We share similar view as QC and support reporting component 4 per reported value in component 3 can be supported

	Samsung
	Support.
FGs 49-1/2 are agreed to be reported per BC, so further separation based on SCS / carrier type is not necessary. 

	Xiaomi
	We don’t see the ncessity of further split component 4 according to carrier type. UE processing procedure is carrier type agnostic. Saying there should be no difference in terms of UE baseband processing between different carrier type. Regarding to ti may be typical that different carrier type, i.e. FR1 and FR2, may have different number of favorable carrier numbers, we think it is a implementation issue. On the other, even the basic CA capability doesn’t differentiate FR1 and FR2, we are not sure why it becomes a problem for MC.

	NTT DOCOMO
	We prefer to support per carrier type reporting for component 4 and share the same view with QC. It was pointed by company that a UE can report 4 cells even for this case and NW would configure 2 cells for FR1, however, 4 cells need to be tested for FR1 to enable such capability reporting if it cannot be reported per carrier type.

	MTK
	Reporting component 4 per reported value in component 3 can make IODT easier, with some overhead increase of RRC signaling. We prefer to have it as component 3 like QC/DCM, but can live with the other way around.

	LGE
	Support the proposal 2-1.

	Nokia/NSB
	Support and agree with Samsung

	ZTE
	We support the proposal.
We don’t see the need to report component 4 per value in component 3. There is no difference between FDD and TDD from UE processing perspective. 

	Huawei, HiSilicon 
	We are fine with proposal 2-1. We can understand the under reporting issues, but the flexibility at the UE side may bring more complexity at the gNB side also, so if really beneficial better to avoid this kind of flexibility. For now we feel that the cases for under reporting not that much.

	CATT
	Support. 
It’s not necessary to report separately for different carrier type. From the perspective of network, especially for the case different carrier type between scheduling cell and a set of scheduled cell, there are too many combinations between scheduling cell and a set of scheduled cells. If the UE report separately per combination, the UE requires report up to 3×5×5=75 value. It is too complex for both UE and network design.   

FG 49-1b/49-2b
For SCS: 3 candidate values
· {Scheduling cell of lower SCS and scheduled cells of higher SCS, Scheduling cell of higher SCS and scheduled cells of lower SCS, both}
For carrier type: 5 candidate values for scheduling cell and scheduled cell. 
-  scheduling cell from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}
-  scheduled cells from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}

	Spreadtrum
	It is necessary to be reported per reported value in component 3. The reason is when multiple values are reported, the reported carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} have different implementation complexity, so values can supported with different max number of co-scheduled cells.

	Vivo2
	We are open to report different values for different carrier type, but before making the decision we need to check companies’ understanding on carrier type. We found that the definition of carrier type in FGs is different from RAN#97 agreements. According to the previous RAN agreement below, carrier type only refers to licensed or unlicensed, FR1 or FR2-1 or FR2-2, it is not relevant to half-duplex mode. Thus, according to RAN#97, scheduling FDD+TDD cells by a single DCI is still allowed for R18 MC. 
But in the FG discussion, the definition of carrier type is extended to include half duplex mode TDD/FDD. And based on the current FGs, joint scheduling of cells with mixed duplex mode cannot be supported for R18 MC. 
We are not sure if companies have noticed this mismatch between FG discussion and RAN agreements, and would like to clarify what’s the group’s understanding on this aspect. If the group decide to follow the RAN guidance, then the carrier type definition needs to be revised, which has impact on the structure of the FGs
Updated proposal 4.5:
· Followings are excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18.
· SCell schedules multiple cells including P(S)Cell
· Different SCS among co-scheduled cells
· Different carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells
· Configuration of both multi-cell PDSCH/PUSCH scheduling and multi-TRP for a scheduled cell
Support for any sidelink scheduling

	Moderator
	Following was agreed in Wednesday online session

Agreement
· “FFS whether this component is reported per reported value in component 3” is removed from component 4 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 4 in FG 49-1b/49-2b





Question 2-2:
· Companies are encouraged to provide views on whether to introduce following component and/or to update the component 4 in FG 49-1/49-1b/49-2/49-2b
· Maximum number of co-scheduled cells by a DCI format 0_3/1_3 supported for the UE: Candidate value set of {2, 3, 4}
	Company
	Comment

	Moderator
	Following proposal was discussed in RAN1#113 but no consensus was achieved.
Proposal 2-4 (RAN1#113):
· Component 4 in FG 49-1/49-1b is revised as: Max number of [co-scheduled] cells in a DL cell list for the UE is reported with candidate value set of {2, 3, 4}
· FFS whether to introduce another component for Max number of co-scheduled cells by a DCI format 1_3 for the UE is reported with candidate value set of {2, 3, 4}
· Component 4 in FG 49-2/49-2b is revised as: Max number of [co-scheduled] cells in a UL cell list for the UE is reported with candidate value set of {2, 3, 4}
· FFS whether to introduce another component for Max number of co-scheduled cells by a DCI format 0_3 for the UE is reported with candidate value set of {2, 3, 4}

Summary of companies view
· Samsung
· adding a new component (4a) to FGs 49-1/1b and 49-2/2b for maximum number of co-scheduled cells by a DCI format 0_3/1_3 supported for the UE: Candidate value set of {2, 3, 4};
· Option 1: Replace component (4) with component (4a);
· Option 2: Report both components (4) and (4a);
· Option 3: Report one of components (4) or (4a) based on the reported value for component (8) for DL / (7) for UL
· Component (4a) is reported when component (8) for DL / (7) for UL indicates ‘co-scheduled cell indicator field based’ or ‘both’;
· Component (4) is reported when component (8) for DL / (7) for UL indicates ‘FDRA field based’.

Since the above proposal was not agreed, current component 4 is as follows. Not sure whether additional component is necessary or not.
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}

	Qualcomm
	Not support. We should not create a new CA framework in this WI.
For DL, if a UE indicates support of multi-cell scheduling for a set of cells (based on component 4), the UE shall be able to be scheduled by a DCI format 1_3 for any combinations of the cells in the set. 
For UL, UL Tx switching defines another FG (FG49-X). If a UE indicate its capability of UL Tx switching for a BC, then the UE has some limitation of simultaneous transmissions over multiple carriers in the BC. The NW should take this into account for its scheduling, even if the scheduler uses a DCI format 0_3 for the set of cells where the UE cannot transmit simultaneously for some.

Component 4 was already agreed (except for FFS discussed in the previous proposal). We should focus on yellow parts in this meeting.

	Apple
	We don’t see the need to update component 4 or introducing new component as proposed. 

	Samsung
	Our preference would be Option 1 above, but we can be OK with Options 2 or 3 as compromise. 

Component (4) was apparently agreed to reflect the following earlier agreement, but it does not – no mention of DCI format 0_3/1_3.
Agreement (RAN1#112bis-e)
· Following is reported separately for DCI formats 1_3 and 0_3 as a component of FGs 49-1/1a/1b and 49-2/2a/2b
· Max number of co-scheduled cells supported by a DCI format for the UE: Candidate value set of {2, 3, 4}

When only ‘FDRA field based’ is applicable, component (4) would be same as the above since the cell combinations indicated by DCI format 0_3/1_3 can be arbitrary and the UE capability should refer to the set of cells.
However, when the ‘co-scheduled cell indicator field based’ is applicable, only certain cell combinations can be indicated by DCI format 0_3/1_3, so each/all cell combinations should comply with the UE capability. Therefore, Component (4) is not sufficient and Component (4a) needs to be reported, especially for UL.

	vivo
	The two main bullets of the revised component 4 have the same meaning as the original proposal. Thus, we don’t see the need to update component 4. Besides, if ‘the set of cell or per set of cells’ is changed to ‘a DL cell list’/’a UL cell list’ for DL and UL respectively, do we also need to replace ‘a set of cells’ in other components? E.g. ‘a set of cells’ in component 10 in 49-1 and component 9 in 49-2.
Additionally, the two FFS ‘whether to introduce another component for Max number of co-scheduled cells by a DCI format’ are not needed. There is no case where UE reports different values for the Max number of [co-scheduled] cells in a DL cell list and max number of co-scheduled cells by a DCI format 1_3. For NW, it is possible that due to some restrictions of deployment, it configures N cells in a set, but each cell combination has M cells, M<N. However, this configuration is solely determined by the network and should not have any impact on the UE feature reporting.
Thus, Option3 is not necessary.
	Option 3: Report one of components (4) or (4a) based on the reported value for component (8) for DL / (7) for UL

	Xiaomi
	Agree with Qualcomm. Not quite sure why the number of co-scheduled cells by a MC-DCI make difference on UE complexity.

	NTT DOCOMO
	We don’t see the need of revision of component 4 or introducing component 4a to report max. number of cells in a set.

	MTK
	We think current component 4 can be enough, but can also accept “Option 2: Report both components (4) and (4a)” to better align with previous RAN1 agreement as mentioned by Samsung.

	LGE
	Similar view with DCM that the need of updating on component 4 doesn’t seem clear.

	Nokia/NSB
	We don’t see a need to revise component 4 nor introduce component 4a. 

	OPPO
	The motivation to update already-agreed component 4 is not strong enough. 

	ZTE
	We don’t see the need to change the current component 4 or add a new feature given we have already had the component 4.

	Huawei, HiSilicon 
	We don’t see the necessity to update the original component 4. Component 4a is not clear to us, e.g. is the maximum number of co-scheduled cells here means the maximum number per set of cells or across all set of cells? 

	Spreadtrum
	Max number of co-scheduled cells in a DL cell list should be same as max number of cells in the DL cell list. 



Proposal 2-3:
· Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b
	Company
	Comment

	Moderator
	Summary of companies view
· Per PUCCH group vs. across PUCCH groups
· Per PUCCH group: Candidate value set of {1, 2, 3, 4} (9)
· HW, SPRD, ZTE, CATT, Apple, Xiaomi, (DCM), OPPO, LGE
· Reported separately for primary and secondary PUCCH group
· HW, SPRD
· Across PUCCH group: Candidate value set of {1, 2, 3, …, 8} (6)
· Nokia ({1,2,3,4,6,8}), Apple (new component 5a), DCM, Samsung, QC, E///
· Per reported value in component 3 in FG49-1/2 and component 3a/3b in FG49-1b/2b
· Not support (8)
· Nokia, SPRD, ZTE, CATT, Apple, Xiaomi, Samsung, QC

Given companies still have divergent view, per PUCCH group without primary/seconday PUCCH group differentiation would be a middleground.

	Qualcomm
	It is still not clear to us what is the value if it can be reported per PUCCH group. If a UE reports the value 4 for example, does it mean that the UE shall support up to 4 for NR-CA without dual PUCCH-groups and up to 8 for NR-CA with dual PUCCH-groups? If so, if the UE wants to support up to 4 sets of cells in a NR-CA, and if the UE also supports dual-PUCCH groups for the NR-CA configuration, the UE needs to report the value “2”. Then network can configure only up to 2 sets of cells for the case where dual-PUCCH groups is not configured.

	Apple
	We are fine to report max number of sets of cells per PUCCH cell group, but additionally max number of sets of cells across PUCCH groups can be supported as well to limit the overall number

	Samsung
	Only support the three sub-bullets – but don’t support the main bullet.

PUCCH group is a gNB configuration issue and has no bearing on UE capability for multi-cell scheduling. A UE supporting 4 sets of cells on one PUCCH group and 2 sets of cells on the other PUCCH group, can also support 3 sets of cells on each PUCCH group – what matters is the total number of sets of cells across the PUCCH groups. This is similar to the under-reporting issue considered in Proposal 2-4.
As compromise, can accept the proposal from Apple to confirm Component 5 as in the main bullet, but add a new component (5a) to also report the max number of sets of cells across PUCCH groups.

	vivo
	ok

	Xiaomi
	We are fine with the proposal.

	NTT DOCOMO
	We can accept this proposal while our first preference is to report max number of sets across PUCCH group.

	MTK
	We support the proposal the Apple which seems like a good way forward which respects previous RAN1 agreements.

	LGE
	Fine with the proposal 2-3.

	Nokia/NSB
	Not OK with the main bullet: either we go with the proposal by Apple, or the UE just indicating the max. number of cell groups across all PUCCH cell groups. Just giving this per PUCCH group may leasd to underreporting by the UE. 

We are fine to remove the 3 sub bullets

	OPPO
	Ok

	ZTE
	We support this proposal.

	Huawei, HiSilicon 
	Fine with the proposal, and also the suggestion from Apple above which we think it is equal to proposal 2-4 below. 

	CATT
	We support proposal 2-3

	Spreadtrum
	Fine with the proposal 2-3.

	Moderator
	Following was agreed in Wednesday online session

Agreement
· Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b





Proposal 2-4:
· Add following component in FG 49-1/49-2
· “Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {2, 3, …, 16}, FFS whether this component is reported per reported value in component 3”
· Add following component FG 49-1b/49-2b
· “Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {2, 3, …, 16}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b”
	Company
	Comment

	Moderator
	Summary of companies view
· Support (5)
· HW, Xiaomi, DCM, Samsung ({2, 3, …, 32}), QC
· Not support (6)
· Nokia, vivo, ZTE, CATT, LGE, E///
· LGE: or revised as the max number of cells configurable in a set (to consider the aspect of PDCCH BD/DCI size counting per set)

Companies still have divergent view. Since the supporting companies explained why this component is necessary (e.g., to avoid under reporting), the proposal is made to support the component

	Qualcomm
	We are with “Not support” side.

	Apple
	We are fine to support the proposal

	Samsung
	Support.

If a UE supports 2 sets of cells, with 4 cells in each set of cells, the UE can clearly also support 4 sets of cells, with 2 cells in each set of cells. When limited to Components (4) and (5), the UE cannot report its capability in any way that would enable both such configurations. However, if the new component in this proposal is agreed, the UE can report value 4 for Component (4), value 4 for Component (5), and value 8 for the new component, and enjoy both configuration without exceeding the UE capabilities.
Suggest to keep “per PUCCH group” and also the value set {2, 3, …, 16} inside brackets for now and handle it based on the outcome of Moderator Proposal 2-3 (e.g., whether or not to change to “across PUCCH groups” with value set {2, 3, …, 32}). 

	Xiaomi
	Support. Reporting the maximum number of cells across cell sets is beneficial for scheduling flexibility from gNB side and UE capability reporting flexibility from UE side.

	NTT DOCOMO
	We support Proposal 2-4. 
Considering that a UE can report the capability on max. number of co-scheduled cells via component 4 in FG49-1/1b/2/2b and can report max. number of sets of cells via component 5 in FG49-1/1b/2/2b, if max total number of cells across sets of cells is not reported, this implies that the UE supports at least x cells for multi-cell scheduling, where x is multiple of max. number of co-scheduled cells and max. number of sets of cells. For example, if a UE supports 8 cells for multi cell scheduling, then the UE would report {max number of co-scheduled cells, max number of sets} as either {2, 4} or {4, 2}. On the other hand, if a UE can report max total number of cells across multiple sets and it is reported as 8, then the UE can report {max number of co-scheduled cells, max number of sets} as {4, 4} if supported. It can offer more NW configuration flexibility, i.e., both {max number of co-scheduled cells, max number of sets} as {2, 4} and {4, 2} is available for NW configuration, while the max number of cells across multiple sets are limited to 8.
FFS can be removed.

	MTK
	We tend to support this proposal with the additional flexibility mentioned by Samsung/Xiaomi.

	LGE
	We still don’t see the need of the proposal 2-4.
We think that the UE complexity involved with DCI payload size and BD/DCI size counting is mainly determined by the number of cells co-schedulable by a DCI and/or the number of cells configurable in a set of cells, rather than the total number of cells configurable for multi-cell scheduling.

	Nokia/NSB
	We don’t see a need for adding these – and think the reporting of component 4 and 5 should be sufficient. 

	ZTE
	We don’t see the need to add this FG.
For the example proposed by the Samsung, if a UE can support 4 sets and 4 cells in a set simultaneously, we wonder why this UE cannot support the 16 cells across the PUCCH sets?

	Huawei, HiSilicon 
	Fine with the proposal. 

	CATT
	The UE can report max number of co-scheduled per set of cells and the max number of set of cells per PUCCH group. We think these two component is sufficient for multi-cell scheduling and no need to introduce max total number of cells, across different sets of cells per PUCCH group. 

	Moderator
	Following was discussed in Thursday online session but could not achieve consensus

Proposal 2-4:
· FFS whether to add following component in FG 49-1/49-2
· “Max total number of cells, across different sets of cells, supported by UE across PUCCH groups: Candidate value set of {[2, 3, …, 32]}, this component is reported per reported value in component 3”
· Add following component FG 49-1b/49-2b
· “Max total number of cells, across different sets of cells, supported by UE across PUCCH groups: Candidate value set of {[[2, 3, …, 32]}, this component is reported separately for the reported combinations between scheduling and scheduled cells in components 3a/3b”





Proposal 2-5:
· Component 6 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether this component is reported per reported value in component 3” is removed from component 6 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 6 in FG 49-1b/49-2b
	Company
	Comment

	Moderator
	Summary of companies view
Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
· Support (11)
· HW, Nokia, SPRD, ZTE, CATT, Xiaomi, DCM, OPPO, Samsung, QC, E///

Per reported value in component 3 in FG49-1/2 and component 3a/3b in FG49-1b/2b
· Support (1)
· QC
· Not support (6)
· Nokia, SPRD, CATT, Xiaomi, DCM, Samsung

	Qualcomm
	Suppose a UE supporting NR-CA with FR1 TDD 2 CCs + FR1 FDD 4 CCs + FR2 8 CCs. Suppose the UE wants to indicate support of FG49-1b from FR1 TDD to FR1 FDD for up to 1 set from a scheduling cell, and FR1 TDD to FR2 for up to 2 sets from a scheduling cell. If the component 6 is not per component 3a/3b, the UE has to indicate “up to 1 set” commonly for both FR1 TDD to FR1 FDD and FR1 TDD for FR2. Then, multi-cell scheduling from FR1 TDD to FR2 for all 8 CCs is not enabled. Therefore, we think it should be per component 3 or per component 3a/3b.

	Apple
	We are fine to support per reported value in component 3 in FG49-1/2 and component 3a/3b in FG49-1b/2b

	Samsung
	Support.
FGs 49-1b/2b are agreed to be reported per BC, so further separation based on SCS / carrier type is not necessary. 

	vivo
	Support.

	NTT DOCOMO
	Support proposal 2-5.

	MTK
	We tend to support the view from QC to reduce IODT efforts, while we can live with the other way around.

	LGE
	Support the proposal 2-5.

	Nokia, NSB
	Support

	OPPO
	Ok. 

	ZTE
	Support. 

	Huawei, HiSilicon 
	Fine with the proposal. 

	CATT
	Support.

	Spreadtrum
	Support the proposal.




Proposal 2-6:
· Following is removed from FG 49-1/49-2
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]”
· Following is removed from FG 49-1b/49-2b
· “[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]”
	Company
	Comment

	Moderator
	Summary of companies view
Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}
· Support (2)
· HW, Samsung
· Not support (7)
· Nokia, vivo, ZTE, CATT, Xiaomi, DCM, E///

	Samsung
	Don’t support Proposal 2-6. 
The logic is same as that in Moderator Proposal 2-4. Suggest to postpone the discussion until after P2-4 is decided.

	NTT DOCOMO
	We don’t see the strong need. 

	MTK
	Suggest to postpone the discussion until after P2-4 is decided.

	LGE
	Fine with the proposal 2-6.

	Nokia/NSB
	Support. We think that the combination of component 4 & 6 should be sufficient. 

	OPPO
	Ok. 

	ZTE
	We support this proposal. When multiple sets have the same scheduling cell, the only thing that is different from with the different scheduling cells for multiple sets is the set indication. This has been addressed by the component of number of sets. Therefore, the maximum number of cells across different set for a same scheduling cell is not needed.

	Huawei, HiSilicon 
	We still think keeping these bullets can help solve the under-reporting issue, thus worthwhile to keep it. 

	CATT
	Support.



Proposal 2-7:
· Component 7 in FG 49-1/49-1b is updated as “HARQ feedback based on Type 1 and Type 2 HARQ codebook, FFS Type 2 HARQ codebook”
· Delete FG 49-5
	Company
	Comment

	Moderator
	Summary of companies view
· Support Type 2 CB as part of Basic FG (8)
· Nokia, SPRD, ZTE, CATT, DCM, Samsung, LGE, E///
· Support Type 2 CB as Separate FG (5)
· HW, vivo (for FG49-1), Xiaomi, (DCM (per BC with note)), QC (per BC)

	Qualcomm
	This should not be mandatory component of basic FGs. We do not think this “new” Type-2 CB can be IODTed from day1 of multi-cell scheduling. 

	Apple
	We support Type 2 CB as separate FG rather than making it mandatory component of multi-cell scheduling 

	Samsung
	Support.

Type-2 CB is a mandatory UE capability in Rel-15 and an essential element for system operation with MC-DCI.
The changes for MC-DCI compared to legacy Type-2 CB are rather contained. 
As a side note for comparison, the Rel-17 multi-PDSCH scheduling included more changes to Type-2 CB, and the Type-2 CB was still included as a component in the basic FG. 

	vivo
	Same view as Apple and QCM

	Xiaomi
	Agree with Qualcomm. The generation of Type-2 HARQ codebook for MC is different from legacy generation. As captured in the current 213, cell set cirle, cell cirle within a cell set and NACK padding for the HARQ-ACK bits related to one cell set is specially defined for Type-2 codebook related to MC. It can be seen the pseudo code is significantly different from legacy one. 

	NTT DOCOMO
	We support Proposal 2-7.

	MTK
	We can live with Proposal 2-7.

	LGE
	Support the proposal 2-7, with same reason as Samsung.

	Nokia/NSB
	Support. Agree with Samsung comments. 

	ZTE
	We support this proposal. 
HARQ feedback including Type-1 and Type-2 codebook is the basic feature for NR, which should be supported for multi-cell scheduling by default. Note, we just have some adaptive change for the basic Rel-15 codebook instead of enhancing it. There is no fundamental difference between the Rel-15 Type-2 codebook and the Type-2 codebook for multi-cell scheduling. If Type-2 codebook is not supported by the UE, it may affect the codebook for legacy scheduling, since the network has to configure Type-1 codebook in this case.

	Huawei, HiSilicon 
	Still prefer to keep type 2 as a separate FG. If keeping it in the component, then we can add a note “the combination of single DCI with type 2 HARQ-ACK codebook is only supported if UE reports to support the legacy FG for type 2 HARQ-ACK codebook” to clarify that only if legacy type 2 supported then it can be combined with single DCI also.  

	CATT
	Support.

	Spreadtrum
	Support the proposal.
Because the Type-1 HARQ codebook for MC is quite similar with multiple PDSCH feedback, which both of Type 1 and Type 2 are in the basic FG24-1d/1f .
	24-1d
	Multiple PDSCH scheduling by single DCI for 120kHz in FR2-2
	1. Multi-PDSCH scheduling by single DCI for the operation with 120 kHz SCS
2. HARQ enhancements for both type 1 and type 2 HARQ codebook for supporting multi-PDSCH scheduling with singe DCI




	Moderator
	Following was agreed in Thursday online session

Agreement
· Component 7 in FG 49-1/49-1b is updated as “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 49-1/49-1b”
· FG 49-5 is deleted





Proposal 2-8:
· Component 10 in FG 49-1 is updated as follows
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or Both legacy DCI formats and DCI format 1_3 are counted
· FFS whether to count legacy DCI per set of cells or per scheduled CC
· Component 9 in FG 49-2 is updated as follows
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for a set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for a set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or Both legacy DCI formats and DCI format 0_3 are counted
· FFS whether to count legacy DCI per set of cells or per scheduled CC
	Company
	Comment

	Moderator
	Summary of companies view
Legacy DCI
· Counted per set of cells
· HW, SPRD, (vivo), Xiaomi, QC
· Counted per scheduled CC
· Nokia, Samsung, DCM

MC DCI
· Counted per set of cells
· HW, SPRD, (vivo), Xiaomi, QC, E///
· Counted per reference cell
· DCM

Count legacy DCI and/or MC DCI
· Both (10)
· HW, SPRD, vivo, CATT, Apple, Xiaomi, DCM, (Samsung (either legacy or MC DCI)), LGE, QC
· Only DCI format 0_3/1_3 (2)
· ZTE, LGE

	Qualcomm
	It is important for a UE to be able to know fixed number of unicast DCI(s) that has to be processed per scheduling cell slot for each scheduled cell. This is from a scheduled cell point of view and hence is regardless of whether the unicast DCI(s) is/are legacy DCI(s) or MC-DCI. Therefore, both legacy DCI(s) and/or MC-DCI shall be counted.

In the proposal, the meaning of the last FFS “whether to count legacy DCI per set of cells or per scheduled CC” is not clear enough. It looks contradicting the first bullet “One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell”?

	Apple
	We tend to share similar concern as QC that the proposal is a bit contradicting. Basically, if we agree that both legacy DCI formats and new DCI format are counted per set of cells, then there is no need to discuss per scheduled cell within the set. However, this might be a too restrictive. Therefore (as proposed in our contribution), we think that per cell counting within the set should be considered as well. 
Basically, following could be considered:
· DCI format 0_3/1_3 counted per set of cells
· DCI format 0_3/1_3 and legacy DCI formats counted together per cell within a set
·  If DCI format 0_3/1_3 is counted per cell within a set only if that cell is actually scheduled by them, otherwise not. 

	Samsung
	Don’t support the proposal.

To be on par with the legacy capabilities (one SC-DCI per CC per slot), the UE needs to process:
· one MC-DCI 0_3/1_3 per set of cells per slot, AND
· one SC-DCI for each non-scheduled cell.

Restricting to only one DCI 0_3/1_3 per set of cells is inferior to legacy UE capability when (i) the UE is not configured to monitor DCI 0_3/1_3 in a slot; or (ii) the UE is configured, but does not detect DCI 0_3/1_3 in a slot; or (iii) the UE detects a DCI 0_3/1_3 in a slot, but for only a strict subset of cells, while other cells in the set are not scheduled.

The proposal with “count both SC-DCI and MC-DCI” is even worse than saying “one DCI 0_3/1_3 per set of cells” (which is already inferior to legacy, as mentioned above), as the UE could only process one SC-DCI for only one cell from the set of cells in a slot, and the UE wouldn’t process any more SC-DCIs for any other cell in that slot.

Agree with QC that the last FFS does not seem consistent with the main bullet.

	vivo
	We are ok with proposal but the FFS is not clear. If both legacy DCI and mc-DCI are counted within a budget allocated per cell set, how legacy DCI could be counted a per scheduled CC. The 3rd bullet means that legacy DCI naturally falls under the per cell set count.

	Xiaomi
	We are fine with the proposal in principle. We also have the feeling that the last FFS may be not crystal clear. For MC DCI, it is counted for a set of cells per scheduling cell. On the other words, it is not counted per scheduled cell. Meanwhile, the legacy unicast DCI is counted per scheduled CC per scheduling cell. However, these two kinds of DCI share the same pool of DCI processing budget. We are fine to further discussed how to count legacy unicast DCI. But we should also take DCI processing budget sharing issue into account.

	NTT DOCOMO
	We support Proposal 2-8.
Regarding FFS, legacy DCI should be counted per scheduled CC as supported for legacy UEs unless the limit per scheduling CC slot does not exceed. For example, for DL DCI in FDD?TDD, if MC DCI is not configured to be monitored in a certain slot, a UE can monitor legacy DCI per scheduled CC basis.

	MTK
	We tend to think the MC-DCI and legacy DCI should be both counted by the same rule, otherwise the overall counting may exceed UE maximum processing capability.

	LGE
	We have one clarification question on the proposal 2-8.
For example, if we go with the direction of component 10 in FG 49-1 by the proposal 2-8, either one MC-DCI or only one SC-DCI is to be processed for a set of cells, even though the set of cells actually has multiple cells. Is this correct understanding?

	ZTE
	We don’t support this proposal.
First, we would like to clarify our views. If this component is counted per set of cells, we think only the MC-DCI should be counted and the capability should not be affected. If the component is counted per scheduled cells, we think both the MC-DCI and legacy DCI formats are counted.
We agree with QC that the UE should know how many DCIs it has to process before decoding the DCI. But it is not reason to define only DCI per set of the cells that the UE can process. In the legacy, the DCI that the UE can process is equal to the number of scheduled cells in the set. But, in this proposal, only one DCI can be processed for the set of cells. In addition, if both the MC-DC and legacy DCI are counted, it means, the UE can process only one legacy DCI format. The UE capability is even weaker than the legacy. And it is contradictory to the legacy UE capability. This is not acceptable since it may lead to a big scheduling limitation. We think the proposal from Samsung it a good compromise, we can accept this even though it is not our preference.

	Huawei, HiSilicon 
	We with the condition to introduce advanced UE capability for larger number of unicast DCI, otherwise it would be very restricted for single DCI scheduling.
In addition, the FFS “FFS whether to count legacy DCI per set of cells or per scheduled CC” should be removed, since it is contradicting with the main bullet. 


	CATT
	We support Proposal 2-8.

	Moderator
	Proposal was updated as follows for online discussion but could not be discussed due to limited time.

Proposal 2-8a:
· Component 10 in FG 49-1 is updated as follows
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or Both legacy DCI formats and DCI format 1_3 are counted
· FFS whether to count legacy DCI per set of cells or per scheduled CC
· Component 9 in FG 49-2 is updated as follows
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for a set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for a set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or Both legacy DCI formats and DCI format 0_3 are counted
· FFS whether to count legacy DCI per set of cells or per scheduled CC





Proposal 2-9:
· Following component is introduced in FG 49-1b
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· [N = 16 for (240, 15), (480, 30)]
· [N = 32 for (480, 15)]
· Both legacy DCI formats and DCI format 1_3 are counted
· FFS whether to count legacy DCI per set of cells or per scheduled CC
· Advanced UE capability for larger number of unicast DCI is introduced, FFS details
· Following component is introduced in FG 49-2b
· The number of unicast DCI to process for a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell
· Two unicast DCI per N consecutive slots of scheduling cell for TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· [N = 16 for (240, 15), (480, 30)]
· [N = 32 for (480, 15)]
· Both legacy DCI formats and DCI format 0_3 are counted
· FFS whether to count legacy DCI per set of cells or per scheduled CC
· Advanced UE capability for larger number of unicast DCI is introduced, FFS details
· “FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured” is deleted from FG 49-1b/49-2b
	Company
	Comment

	Moderator
	Summary of companies view
· Xiaomi
0. The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS, one unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS, one unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)
0. The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS, a) one unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell b) two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) one unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) b) two unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)
· DCM
· Following component is introduced in FG 49-1b
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· N = 16 for (240, 15), [(480, 30)]
· [N = 32 for (480, 15)]
· Count both legacy DCI formats and DCI format 1_3
· Count legacy DCI per scheduled CC in a set of cells
· Count DCI format 1_3 once on reference cell for a set of cells
· Following component is introduced in FG 49-2b
· The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS
· One unicast DCI per N consecutive slots of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per N consecutive slots of scheduling cell for the set of cells for TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· [N = 16 for (240, 15), (480, 30)]
· [N = 32 for (480, 15)]
· Count both legacy DCI formats and DCI format 0_3
· Count legacy DCI per scheduled CC in a set of cells
· Count DCI format 0_3 once on reference cell for a set of cells
· Samsung
Introduce a component in FG 49-1b (different SCS) for a baseline UE capability for a number of unicast DL DCI formats that the UE can process:
· For low-to-high SCS:
· One unicast DCI per slot of scheduling cell for each cell in the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS:
· One unicast DCI per N consecutive slots of scheduling cell for each cell in the set of cells for FDD/TDD scheduling cell
· N = 2 for (30, 15), (60, 30), (120, 60), (240, 120), and (480, 240); N = 4 for (60, 15), (120, 30), (240, 60), and (480, 120); N = 8 for (120, 15), (240, 30), and (480, 60); N = 16 for (240, 15), (480, 30); N = 32 for (480, 15).
· FFS whether to count DCI format 1_3 only or both The unicast DCI can be either a legacy DCI formats and or a DCI format 1_3
· A DCI format 1_3 can schedule more than one cell from the set of cells
Introduce a component in FG 49-2b (different SCS) for a baseline UE capability for a number of unicast UL DCI formats that the UE can process:
· For low-to-high SCS:
· The number of unicast UL DCI to process for each cell in a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell for each cell in the set of cells for FDD scheduling cell
· Two unicast DCIs per slot of scheduling cell for each cell in the set of cells for TDD scheduling cell
· For high-to-low SCS:
· The number of unicast UL DCI to process for each cell in a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per N consecutive slots of scheduling cell for each cell in the set of cells for FDD scheduling cell
· Two unicast DCIs per N consecutive slots of scheduling cell for each cell in the set of cells for TDD scheduling cell
· N = 2 for (30, 15), (60, 30), (120, 60), (240, 120), and (480, 240); N = 4 for (60, 15), (120, 30), (240, 60), and (480, 120); N = 8 for (120, 15), (240, 30), and (480, 60); N = 16 for (240, 15), (480, 30); N = 32 for (480, 15).
· FFS whether to count DCI format 0_3 only or both The unicast DCI can be either a legacy DCI formats and or a DCI format 0_3
· A DCI format 0_3 can schedule more than one cell from the set of cells
· QC
· DL DCI
· For lower to higher SCS or for same SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For higher to lower SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
· UL DCI
· For lower to higher SCS or for same SCS
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For higher to lower SCS
· One unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell or two unicast DCI per N consecutive slots of scheduling cell for TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 30)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)

	Qualcomm
	We have the same question on “FFS whether to count legacy DCI per set of cells or per scheduled CC” as for the previous proposal. We think once we fix this for FG49-1/2, we can extend to FG49-1b/2b based on the framework for legacy cross-carrier scheduling with different numerology.

	Apple
	In our view, we can first discuss proposal 2-8 and once we have an agreement on that, we can further discuss proposal 2-9

	Samsung
	Do not support – similar reasons as for Proposal 2-8.
Suggest to postpone the discussion until after Proposal 2-8 is agreed.

	Vivo
	Prefer to postpone the discussion until after Proposal 2-8 is finalized.
Regarding the FFS, same comments as Proposal 2-8

	Xiaomi
	Agree with other companies that the proposal can be suspended for now.

	NTT DOCOMO
	Support Proposal 2-9. Also fine to discuss after Proposal 2-8.

	MTK
	Suggest to postpone the discussion until after Proposal 2-8 is resolved.

	ZTE
	We share the same view with other companies that it can be discussed after proposal 2-8 is agreed.

	Huawei, HiSilicon 
	Fine to discuss 2-8 first. 



Proposal 2-10:
· Update the FFS in FG 49-1/49-2 as “FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”
· Moderator’s note: other FFSs are being discussed in Proposal 2-11/2-12
· Delete FG 49-1a/49-2a

	Company
	Comment

	Moderator
	Separate FG or component for the case when scheduling cell is not included in a set of cells (FG49-1a/2a)
· Support (1)
· Apple
· Not support (9)
· HW, Nokia, SPRD, ZTE, Xiaomi, DCM (support separate component 4), Samsung, QC (depends on component 10), E///

	Qualcomm
	We think it is fair to discuss/conclude the relevant aspects of FG49-1/1b/2/2b before making decision on this.

	Apple
	Share similar view as QC. This proposal should not be independently discussed. Essentially, if we agree on supporting an additional component to report three cases (scheduling cell within the set and it is reference cell, scheduling cell within the set and is not reference cell and scheduling cell is outside the set) in the basic FG, then we can consider this proposal. 

	Samsung
	Support Proposal 2-10.

There is no impact on the UE implementation including for BD/CCE / DCI size counting due to the scheduling cell being or not included in the set of cells.

	vivo
	Support.

	NTT DOCOMO
	Support Proposal 2-10.

	Nokia/NSB
	We support the proposal (no need for separate capability if the scheduling cell is included in the set of cells or not). 

	OPPO
	To help us to understand what is exactly removed by “deleting FG49-1”, is it the correct understanding that the “same SCS/carrier” in FG title of FG49-1 means “same SCS and same carrier between scheduling cell and the cells in co-scheduled cell set” while the “different SCS/carrier” in FG title of FG49-1b means “different SCS or different carrier between scheduling cell and cells in co-scheduled cell set”? or the “and” and “or” should swap in above understanding? In either case, the same forward-slash symbol has different meaning in these two FG titles. Better to clarify and avoid using the back-slash character. 

	ZTE
	We support this proposal.

	Huawei, HiSilicon 
	Fine with the proposal. In addition, we still don’t see the necessity to introduce separate FG for the case of scheduling cell is not the reference cell.



Proposal 2-11:
· Update the FFS in FG 49-1/49-2 as “FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”
· Moderator’s note: other FFSs are being discussed in Proposal 2-10/2-12
· Add a component in FG 49-1/49-1b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Delete the FFS in FG 49-1/49-1b/49-2/49-2b “FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default”
· Note: This FFS will be discussed in the FFS “whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}”
	Company
	Comment

	Moderator
	Separate FG or component for the case when scheduling cell is not the reference cell for the set.
· Support (3)
· SPRD, vivo, Apple
· Not support (6)
· HW, ZTE, Xiaomi, DCM, Samsung, E///

Legacy DCI format
· DCI format 0_0/1_0
· Basic (component of FG49-1/1b/2/2b) (8)
· HW, Nokia, SPRD, ZTE, DCM, Samsung, LGE, QC
· Advanced (FG49-3) (1)
· OPPO
· DCI format 0_1/1_1/0_2/1_2
· Basic (component of FG49-1/1b/2/2b) (7)
· Nokia, SPRD, ZTE, DCM, Samsung, LGE, QC
· Advanced (FG49-3) (2)
· HW, OPPO

P(S)Cell or SCell
· P(S)Cell
· Basic (component of FG49-1/1b/2/2b) (4)
· HW, Nokia, DCM, E///
· SCell
· Basic (component of FG49-1/1b/2/2b) (2)
· Nokia, DCM
· Advanced (FG49-3) (1)
· E///

Scheduled CC for legacy DCI
· Only reference cell
· Basic (component of FG49-1/1b/2/2b) (2)
· DCM, QC
· Any cell including non-reference cell
· Basic (component of FG49-1/1b/2/2b) (1)
· Samsung
· Advanced (FG49-3) (2)
· DCM, QC
· Cross-carrier scheduling
· Basic (component of FG49-1/1b/2/2b) (1)
· QC (for FG49-1b/2b)
· Advanced (FG49-3) (3)
· Nokia, SPRD, QC (for FG49-1/2)

	Qualcomm
	We would like to not to mandate a UE to support multi-cell scheduling with increased BDs/CCEs/DCI-sizes per scheduled cell, at least for the basic FGs, since this is the fundamental basic implementation assumption since Rel-15. Increasing the numbers would also impact on the other UE capability signalling such as pdcch-BlindDetectionCA. We believe no company prefers a UE to underreport pdcch-BlindDetectionCA due to the support of FG49-1/1b/2/2b.

Since RAN1 agreed to count BDs/CCEs/DCI-sizes of MC-DCI only on the reference cell, enabling SS set monitoring for legacy DCI formats for non-reference cell(s) of the set of cells results in exceeding per-cell BDs/CCEs/DCI-sizes limits for the non-reference cell(s). In our understanding, the only way to resolve the issue of exceeding per-cell BDs/CCEs/DCI-sizes limits is to restrict SS set monitoring for legacy DCI format for non-reference cell(s) of the set of cells, at least for the basic FGs. 

We basically prefer to define separate FG(s) for SS set(s) monitoring for legacy DCI formats for the case where BDs/CCEs/DCI-sizes per scheduled cell is beyond the per-cell limits. However, FL proposal seems to include this in the basic FGs with candidate values. We can accept the proposal if a UE can indicate with or without restrictions for SS set(s) monitoring for legacy DCI formats in the basic FGs. Following are our suggestion based on the FL proposal.

FG49-1b/2b is simpler than FG49-1/2 since the scheduling cell cannot in the set of cells. We propose to allow a UE to report whether it supports SS set monitoring for legacy DCI formats for non-reference cell(s). This issue is not relevant to PCell/PSCell/SCell – so we suggest to update the proposal for FG49-1b/2b as follows.
· Add a component in FG 49-1/49-1b: For a set of cells configured to be scheduled by a DCI format 1_3, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for: which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: For a set of cells configured to be scheduled by a DCI format 0_3, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for: which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}

FG49-1/2 has another case where the scheduling cell is in the set of cells, but the reference cell is set to a non-scheduling cell in the set of cells. Therefore, we have three cases – (1) scheduling cell is in the set of cells and is the reference cell, (2) scheduling cell is in the set of cells but is NOT the reference cell, and (3) scheduling cell is not in the set of cells. For FG49-1/2, we suggest to agree at least (1) with candidate values {reference cell only, any-cell} is part of the FG49-1/2. For (2) and (3), whether to support these cases itself should be optional in the FGs. Having said that, we propose to update the proposal for FG49-1/2 as follows.

(1) scheduling cell is in the set of cells and is the reference cell
· Add a component in FG 49-1/49-1b: For a set of cells configured to be scheduled by a DCI format 1_3, if the scheduling cell is in the set of cells and is the reference cell for the set of cells, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: For a set of cells configured to be scheduled by a DCI format 0_3, if the scheduling cell is in the set of cells and is the reference cell for the set of cells, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}

(2) scheduling cell is in the set of cells but is NOT the reference cell
· Add a component in FG 49-1/49-1b: For a set of cells configured to be scheduled by a DCI format 1_3, if the scheduling cell is in the set of cells but is NOT the reference cell for the set of cells, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {none, reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: For a set of cells configured to be scheduled by a DCI format 0_3, if the scheduling cell is in the set of cells but is NOT the reference cell for the set of cells, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {none, reference cell only, any-cell}

(3) scheduling cell is in NOT the set of cells
· Add a component in FG 49-1/49-1b: For a set of cells configured to be scheduled by a DCI format 1_3, if the scheduling cell is NOT in the set of cells, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: For a set of cells configured to be scheduled by a DCI format 0_3, if the scheduling cell is NOT in the set of cells, Mmonitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}



	Apple
	As commented earlier, we have similar concern as QC and as a compromise we would be okay to report additional component within FG 49-1/49-2 instead of having separate FG (as commented in previous proposal). From UE perspective, it is not reasonable to assume that if it supported multi-cell scheduling feature, then by default it is expected to support the three cases. All three cases have different implication on UE implementation complexity and therefore UE should be allowed to separately report these cases rather than assuming all of them as default.

	Samsung
	OK with the main bullets in principle – we understand the “PCell/PSCell/SCell” can refer to all cells in the set of cells. 
Per RAN1 agreement, this should apply to all cells in the set of cells, so the FFS part is not needed – suggest to remove.
For clarification, suggest some revision as follows:

· Add a component in FG 49-1/49-1b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on for PCell/PSCell/SCell(s) in a set of cells for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on for PCell/PSCell/SCell(s) in a set of cells for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}


Agreement (RAN1#110bis-e)
Confirm below working assumption reached in RAN1#110 meeting with revision.
Working Assumption
· For any cell within a set of cells which can be co-scheduled by a DCI format 0_X/1_X, RAN1 specification supports monitoring the DCI format 0_X/1_X and DCI format 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), if configured from a same scheduling cell. 
· The DCI format 0_X/1_X and the DCI format 0_0/1_0/0_1/1_1/0_2/1_2 can be monitored simultaneously. 
· Note: This does not mean a UE is required to support number of BDs/CCEs beyond the Rel-17 limits (i.e.,  and ) for PDCCH candidates for each scheduled cell.


	vivo
	Regarding the first bullet:
When the scheduling cell is not the reference cell, the mc-scheduling is similar to CCS from the perspective of the reference cell, if the scheduling cell is the reference cell, the mc-scheduling is similar to self-scheduling. Considering that in sc-scheduling, a dedicated FG(6-10) is introduced for CCS, similarly, separate FGs is needed for the case where the scheduling cell is not the reference cell.

Regarding these two bullets, we have the following comments
· Add a component in FG 49-1/49-1b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
· Add a component in FG 49-2/49-2b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1/0_2/1_2 on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}
1.the support of DCI format x-2 is an optional capability for sc-DCI, we are not sure why the support of such advanced sc-DCI format should be mandatory for FG49-1/2. We suggest adding ‘(if supported)’ after ‘DCI formats 0_2/1_2’
2.the FFS is not clear. As DCI formats 0_0/1_0 can be only used for self-scheduling, if the scheduled cell by DCI formats 0_0/1_0 is {reference cell only}, it means that the reference cell is the scheduling cell, referring to ‘PCell/PSCell/SCell’ on which the DCI format is monitored. Then how could FG 49-1b/2b report {reference cell only} as the scheduling cell is not the reference cell? Additionally, when {reference cell only} is reported for DCCI formats 0_0/1_0, our understanding is that it means that DCI formats 0_1/1_1/0_2/1_2 configured for the cell can be used only for self-scheduling as well. But how to understand the case when UE reports that: the scheduled cell by DCI formats 0_0/1_0 is {any cell}. Does it mean that for a co-scheduled cell other than the scheduling cell, it should support both self-scheduling by DCI formats 0_0/1_0 and mc-scheduling from another cell?
We are ok with QC’s proposal to consider the three cases separately. But we think the value {reference cell only, any-cell} is not applicable to all legacy DCI formats in some cases. In other words, for a co-scheduled Scell other than the scheduling cell, there should be no DCI formats 0_0/1_0 monitoring for the Scell

	Xiaomi
	We are fine with FL’s proposal.

	NTT DOCOMO
	Support proposal 2-11. Regarding FFS “whether scheduled cell by legacy DCI format(s) is {reference cell only, any-cell}”, we are fine either only any cell is expected or reported from candidate value of { reference cell only, any-cell}.

	MTK
	We prefer QC’s proposal to have the 3 cases separately reported.

	OPPO
	For the 1st bullet, according to RAN#97 conclusion which says “Different carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells is excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18”, if scheduling cell and the cells in the scheduled cell set have the same SCS but different carrier types, the scheduling cell cannot be meanwhile in the scheduled cell set. So the 2nd FFS case in the 1st bullet is a sub-case of the 1st FFS case in the same bullet. So we suggest to remove the 2nd FFS case as following: 
· Update the FFS in FG 49-1/49-2 as “FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”
For the 2nd and 3rd bullet, we would like to ask for clarification for the relationship to FG49-3 (currently marked in yellow). Given these two bullets, would FG49-3 be removed? We still prefer to have a separate FG49-3 to represent a clean “advanced” feature with additional legacy processing. But in case the majority wants a merge, we share the same view as Qualcomm that RAn1 should maintain at least one basic feature (say FG49-1/FG49-2) staying away from this advanced component.  

	ZTE
	Actually, we don’t see the need to separate the FG for the case we are discussing. However, we can be fine with the main bullet for further discussion.
For the new added component, it is a bit wired that introducing a new capability would sacrifice a legacy capability given that multi-cell scheduling and legacy scheduling are not exclusive and the legacy scheduling for a scheduled cell should be there. Therefore, we don’t think the {reference cell only} is needed. A scheduled cell can always be scheduled by the legacy DCI format. In addition, for the reference cell only, it means that the other cells cannot be scheduled by the legacy DCI format. It means that these cells cannot be scheduled with SPS PDSCH and CG-PUSCH since the CRC of MC-DCI cannot be scrambled with CS-RNTI. Therefore, we think both the MC-DCI and the legacy DCI should be monitored for any of the scheduled cells in the set.


	Huawei, HiSilicon 
	Fine with the proposal, though we still don’t see the necessity to have separate FG for the case of scheduling cell not the reference cell. 

	MTK2
	We have some different understanding from ZTE. According to current 38.213 spec, one scheduled cell can have only one scheduling cell, including both legacy DCI scheduling and the MC-DCI scheduling. Please see detailed explanation in MTK2 of Proposal 2-13.



Proposal 2-12:
· Update the FFS in FG 49-1/49-2 as “FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”
· Moderator’s note: other FFSs are being discussed in Proposal 2-10/2-11
	Company
	Comment

	Moderator
	Separate FG or component for the case when the same SCS but different carrier types are used between scheduling cell and set of cells
· Support (1)
· DCM
· A UE can report whether cross-carrier type between scheduling cell and set of cells supported with 1 bit.
· Not support (2)
· vivo, Samsung

Companies are also encouraged to provide views on whether/how to update component 3 in FG 49-1/49-2 to indicate the support of the case when same SCS but different carrier types between scheduling cell and set of cells
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

	Samsung
	Support the proposal.

There is no such distinction based on carrier type in legacy FGs for cross-carrier scheduling (such as FGs 6-10 or 18-5/18-5b), and there seems to be no reason for such distinction for FGs 49-1 and 49-2 either – the main distinction is the SCS. 

In response to the question on potential update of Component 3, one option is to remove the reference to carrier type altogether. Another option is to keep the carrier type value set, but it only applies to the co-scheduled cells, e.g., 
3) Scheduling cell and co-scheduled cells have same SCS and same/different 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 for carrier type of the co-scheduled cells


	vivo
	Support. There is no much difference between the cases where scheduling cell/scheduled cell have same/different carrier type.

	NTT DOCOMO
	We are fine with Proposal 2-12 but it should be clarified how the case when SCS is the same but carrier type is different between scheduling CC and set of cells is supported.

	MTK
	Similar view as DOCOMO.

	Nokia/NSB
	We support the proposal. 

	ZTE
	We can accept this proposal.

	Huawei, HiSilicon 
	Fine with the proposal. 



Proposal 2-13:
· Update the note in FG 49-1/49-2 as “When the scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell”
	Company
	Comment

	Moderator
	The note: ‘When the scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell’
· Kept (5)
· vivo, ZTE, Xiaomi, DCM, OPPO
· vivo
· Add another note in FG 49-1&49-2: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format.
· Xiaomi
· Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell
· OPPO
· Adopt the note in FG49-1 and FG49-2 as “[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]”. 
· The same note is added to FG49-1b and FG49-2b.

	Apple
	This is legacy behavior in our understanding and should be agreed here as well.

	Samsung
	OK with the proposal, but prefer the more general note as captured by Vivo.
Also, OK to capture the note in 38.822 / 38.306, but maybe better fits 38.331 or 38.213.

	vivo
	Updated proposal 4.3:
Configuring more than one scheduling cell for DCI format 0_X/1_X for each scheduled cell is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.

Ok with the proposal but we would like to note that the above agreement has not been reflected yet. When a cell is involved in mc-scheduling, it can be configured with only one scheduling cell for mc-scheduling purpose. And combine the agreement with the previous agreement that R17 scell scheduling Pcell is not supported for Rel-18 mc-scheduling, it can be derived that a co-scheduled cell can be configured with only one scheduling cell, regardless of the DCI formats that need to be monitored.
Thus, one more note that‘For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format’ should be added to FG 49-1&49-2.

	NTT DOCOMO
	We are fine with proposal 2-13.

	MTK
	Fine with proposal 2-13. As for vivo’s comment on “only scheduling cell for one scheduled cell”, we think it is already true with the RAN1 #112-bis-e 38.213 CR (in R1-2304196):
[image: ]

	OPPO
	Support

	ZTE 
	We are fine with this proposal.

	Huawei, HiSilicon 
	No need to add these kind of note in the FG, since anyway gNB will configure as what the spec defines. 

	Vivo2
	Regarding MTK’s comment, we think the cited text is to preclude that case where a cell scheduled by another cell is also configured as a scheduling cell with PDCCH resources, it does not eliminate the case where a co-scheduled cell, e.g., cell0, is scheduled by DCI format 1-x by cell1 and scheduled by DCI format 3-x by cell2.

	MTK2
	Regarding the comment from vivo2, we have some different understanding that 38.213 spec already specifies one scheduled cell can have only one scheduling cell, including both legacy DCI scheduling and the MC-DCI scheduling (RAN1 #112-bis-e 38.213 CR in R1-2304196).
[image: ]
If you check the moderator summary R1-2304193 for the above CR, you can find the following discussion in Section 2.2 and it looks clear to us:
[image: ]
[image: ]

	Vivo3
	Thanks MTK for the information, but as you show above, the original text ‘A UE is not expected to monitor PDCCH candidate one more than active DL BWP’ to clarify that there is only one scheduling cell was removed, and the updated text(A UE does not expect to monitor PDCCH candidates on an active DL BWP of a secondary cell if the UE is configured to monitor PDCCH candidates for detection of DCI formats with carrier indicator field corresponding toscheduling on that secondary cell in another serving cell.) cannot preclude the case where a co-scheduled cell(cell0) is configured to be CCS by cell1 and mc-scheduled by cell2. The text can only precludes the case where a co-scheduled cell(cell0) perform self-scheduling or cell0 schedule another cell but cell0 is also mc-scheduled from other cell2.




FG49-3x/3y
(pending) Proposal 2-14:
· To be updated after some progress is made in Proposal 2-8/2-9
	Company
	Comment

	Moderator
	Summary of companies view
· Nokia, E///
· Replicate FG 18-5c/5d 
· DCM
· For FG49-3x, following features on number of unicast DCI for DCI format 1_3 can be reported.
· The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· Count only DCI format 1_3
· Count DCI format 1_3 once on reference cell for a set of cells
· For FG49-3y, following features on number of unicast DCI for DCI format 0_3 can be reported.
· The number of unicast UL DCI to process for a set of cells configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· Count only DCI format 0_3
· Count DCI format 0_3 once on reference cell for a set of cells
· Samsung
Introduce Advanced UE capabilities corresponding to above components of FG 49-1/49-2 and 49-1b/49-2b as follows:
· The number of unicast DCI is changed from ‘one unicast DCI’ or ‘two unicast DCIs’ to ‘X unicast DCIs’ with the following options:
· Option 1: Value range of X is {1, 2, 3, 4} or {1, 2, …, M} where M is the UE capability for the maximum number of co-scheduled cells;
· Option 2: Value range of X is {1, 2, 4, …, N}, where N is the SCS ratio between the scheduling cell and the set of co-scheduled cells;
· Option 3: Value range of X is {1, 2, …, M} × {1, 2, 4, …, N}.
· QC
· Introduce FG49-3 series to accommodate advanced UE capabilities for search space configurations and unicast DCI processing as proposed in this contribution.
· FG49-3c: Advanced UE capability for larger number of unicast DL DCI for FG49-1
· The FG is per-FS
· FG49-3d: Advanced UE capability for larger number of unicast DL DCI for FG49-1b
· The FG is per-FS
· FG49-3e: Advanced UE capability for larger number of unicast UL DCI for FG49-2
· The FG is per-FS
· FG49-3f: Advanced UE capability for larger number of unicast UL DCI for FG49-2b
· The FG is per-FS

	Qualcomm
	We feel it is good to discuss what kind of operations companies consider that the basic FGs shall mandate (i.e., what are necessary and IODT-able for day1) regarding component 10 and SS set(s) monitoring for legacy DCI formats in relation to multi-cell scheduling. 

From our side, we have provided our concerns on (1) exceeding per-scheduled-cell limits of BDs/CCEs/DCI-sizes, and (2) variable number of unicast DCI(s) to process for each scheduled cell at one time. We are OK to support these advanced cases as long as these are optional in the basic FGs, or are separated optional FGs.

	MTK
	Similar view as QC.

	
	




FG49-5a/5b
Proposal 2-15:
· Introduce following FGs
	49. NR_MC_enh
	49-5a
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	[10-16], 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
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	[25-6], 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
	
	Optional with capability signaling



	Company
	Comment

	Moderator
	Summary of companies view
· Support (introduce new FG) (5)
· HW, vivo, DCM, QC (Delete 10-16, 25-6 from prerequisite), E///
· Support combined single FG (1)
· Nokia
· Not support (reuse existing FG) (1)
· ZTE

	Samsung
	Prefer to the re-use the existing FG unless UE behavior for Type-3 CB triggering is materially changed in the maintenance. 

	Vivo
	Ok with the proposal, but we don’t think 25-6 or 10-16 should be prerequisite.
10-16 is for DCI format 1-1, 25-6 is for DCI format 1-1 or 1-2, there is no need to couple sc-DCI based type3 CB with mc-DCI based type3 CB, UE may support only one of them
	10-16
	One-shot HARQ ACK feedback
	1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 scheduling a PDSCH
2. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value



	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
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_1 and DCI 1_2 (for a UE supporting DCI format 1_2, 11-1)
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





	Xiaomi
	We are also fine with introducing new FG for type-3 HARQ CB and enhanced type-3 HARQ CB.

	NTT DOCOMO
	Support.

	MTK
	Support.

	Nokia/NSB
	Either reuse the FG (as Samsung mentioned) could be sufficient. As a compromise, a single FG combining 5a & 5b could be sufficient. 

	ZTE
	We don’t support this proposal.
We share the same view with Samsung that FGs are not needed. It should be noted the Type3/enhanced Type-3 codebook triggering field is type-1A, which means that this field is directly applied to each scheduled cell by applying the value to the legacy DCI format. Therefore, from type-3 triggering perspective, there is no difference between DCI format 1_3 and 1_1. 

	Huawei, HiSilicon 
	Fine




Others
Proposal 2-16:
· Introduce following FGs
	49. NR_MC_enh
	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
	At least one of {49-1, 49-1b}
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	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.
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	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_1/1_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}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	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 
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	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_1/0_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 {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	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
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Comment

	Moderator
	· UE features for DL priority indicator in a DCI format 1_3
· Introduce new FG (3)
· Vivo, DCM, QC
· Reuse existing FG (1)
· Samsung
· UE features for UL priority indicator in a DCI format 0_3
· Introduce new FG (3)
· Vivo, DCM, QC
· Reuse existing FG (1)
· Samsung
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· Introduce new FG (3)
· Vivo, DCM, QC
· Reuse existing FG (1)
· Samsung
· UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
· Introduce new FG (2)
· Vivo, QC
· Reuse existing FG (2)
· DCM, Samsung
· UE features for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· Introduce new FG (2)
· Vivo, QC (separate FG for 0_3/1_3)
· Reuse existing FG (1)
· DCM
· Wait the progress in maintenance (1)
· Samsung
· UE features for cross-slot scheduling by DCI format 1_3 and DCI format 0_3
· Introduce new FG (2)
· Vivo, QC (separate FG for 0_3/1_3)
· Reuse existing FG (2)
· DCM, Samsung
· UE features for Unified-TCI indication by DCI format 1_3
· Introduce new FG (2)
· Vivo, DCM, QC
· Reuse existing FG
· Wait the progress in maintenance (1)
· Samsung
· UE features for DCI format 1_3/format 0_3 based BWP switching
· Introduce new FG (2)
· Vivo, DCM
· Reuse existing FG
· Wait the progress in maintenance (1)
· Samsung

	Samsung
	For items where no new UE functionality is identified for MC-DCI, if the UE supports a certain functionality for single-cell scheduling, there is no reason why the UE cannot support the functionality for multi-cell scheduling. Therefore, legacy FGs can be sufficient. RAN1 can adopt a conclusion/agreement that “a UE that supports both FG XYZ (functionality via DCI 1_1/0_1) and at least one of FGs {49-1/2, 49-1b/2b} is expected to also support the functionality via DCI 1_3/0_3”.

For some items (e.g., TCI states, Scell dormancy), UE behaviour needs to be further discussed and finalized in the maintenance, so decision on corresponding UE capability can be postponed until after the UE behaviour is stable.

	Vivo
	We are ok with the proposal, and we think new FGs are also needed for mc-DCI based BWP switching. The legacy DCI based BWP switching only involves single BWP switching on one cell, but mc-DCI baseds BWP switching may involves imultaneous BWP switching on up to 4 cells.

	49. NR_MC_enh
	49-12
	Trigger BWP switching with same numerology using DCI format 0_3/1_3
	0. Active BWP switching by DCI format 0_3/1_3
Note: all switched-to BWPs have the same SCS, all switched-from BWPs have the same SCS, the current active BWPs SCS is the same as the indicated BWPs by DCI format 0_3/1_3

	49. NR_MC_enh
	49-13
	Trigger BWP switching with different numerologies using DCI format 0_3/1_3
	1) Active BWP switching by DCI format 0_3/1_3
2) different numerology can be configured for all the UE-specific RRC configured BWPs per carrier
Note: all switched-to BWPs have the same SCS, all switched-from BWPs have the same SCS, the current active BWPs SCS may or may not be the same as the indicated BWPs by DCI format 0_3/1_3




	Xiaomi
	We stand with the option that new FG for different functionality should be introduced.

	NTT DOCOMO
	Support.

	MTK
	Support.

	Nokia/NSB
	Agree with the comments by Samsung – especially on the HARQ codebooks (49-6 & 49-7), UL prioritization (49-9) which are both independent of the scheduling DCI (it is a HARQ codebook and a UL PHY prioritization issue). Also the PHY prioritizaty of the Type 3 HARQ-ACK CB (49-11) is an issue of prioritization and not which DCI format triggers it. 

And for the ‘mixed DCI formats’ (48-8, 48-10) – what is the motivation for this FG? 

	ZTE
	We don’t support to introduce any new FGs.
For many of the features, e.g., FG 49-6, we even didn’t discuss related UE behavior at all. We don’t why such UE capability is needed. We just introduce a new DCI format here. However, the UE behavior related to the new FGs are not affected. It should be noted, when the DCI format x_2 is introduced, the legacy mechanism is supported by default without additional UE capability. Here the same principle should be followed. These FGs are not needed.




In addition, following proposal are provided in the contributions
· HW
· Add a note that the reported candidate values for component 4/5/6 on SUL, if configured, is the same for the value reported for NUL of the same cell.
Moderator’s note: This aspect needs clarification in maintenance session at first.
· To use “scheduling/scheduled CC” is more consistent with previous UE feature description for CA. (to be updated)
Moderator’s note: Let’s check whether this revision is critical or not.
· vivo
· Clarify whether the case when different co-scheduled cells in a cell combination have different half-duplex modes is supported in Rel-18 Multi-carrier enhancements. If supported, separate FG for this mixed half-duplex mode case is needed.
Moderator’s note: This aspect needs clarification in maintenance session at first.
· OPPO
· Change the type granularity from “per UE” to “per BC” for FG49-4a/4b/4c/4d. (need discussion)
Moderator’s note: As per the LS R1-2306381 from RAN2, this aspect should be discussed again.
· MTK
· zero-padding approach for Type-2 field
Moderator’s note: This aspect needs clarification in maintenance session at first.

Proposal 2-17:
· Reporting type of FG49-4a/4b/4c/4d is revised to per BC
· Add a note in FG49-4a/4b/4c/4d: UE supporting this FG must report the support of this FG for all the BCs reported in the prerequisite FGs
	Company
	Comment

	Moderator
	As per the LS R1-2306381 from RAN2, It is requested to avoid defining capabilities with pre-requisite on a finer granularity. Since the prerequisite FG of FG49-4a/4b/4c/4d has the reporting type of “per BC”, the reporting type of FG49-4a/4b/4c/4d needs to be revised to “per BC” or finer granularity. On the other hand, reporting type of FG49-4a/4b/4c/4d as “per UE” was agreed as the compromise among companies to avoid too much flexibility to report “per BC” and intending that UE supporting FG49-4a/4b/4c/4d should support these FGs for all the BCs reported in the prerequisite FGs. Therefore, the proposal is made to reflect the intention of the previous RAN1 agreeement

	Samsung
	OK with the proposal.

	NTT DOCOMO
	We are fine with Proposal 2-17 with the note.

	MTK
	We are fine with Proposal 2-17 with the note.

	Nokia, NSB
	OK with the proposal

	OPPO
	We support the main proposal bullet, but we are not sure whether the note is still against the spirit of RAN2 guidance LS. The proposal makes the whole thing just a wording change with actual meaning (due to the note) still being “per UE”. We would like to hear more views. 

	ZTE
	Don’t support. 
There is no issue on the per UE reporting based on the previous discussion. Given the guidance from RAN2, we prefer to remove the FG from the prerequisite.



Question 2-18:
· Companies are encouraged to provide views on whether to revise “scheduling/scheduled cell” to “scheduling/scheduled CC” in the Rel-18 FGs for multi-cell PUSCH/PDSCH scheduling with a single DCI
	Company
	Comment

	Samsung
	Upon checking 38.306, both terms are used in the legacy FGs, so no strong preference.
If a change is agreed, better to apply it only for cases where legacy uses “CC” and keep the reset as “cell”. 

	NTT DOCOMO
	We are fine with the revision.

	MTK
	We do not see the necessity, but willing to further discuss if some companies deem in important.

	ZTE
	We don’t support this proposal. The current wording is in line with the current topic, multi-cell scheduling. Multi-cell scheduling is a totally new UE feature. There is no need to align a new feature to the legacy one.





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

	
	[two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling




Following inputs are provided in contributions for the RAN1#114 meeting.
	[2]
	Huawei, HiSilicon
	In last RAN1 meeting, RAN1 discussed the UE feature on the restriction of two UL Tx switchings and there is no consensus on the consequence if UE does not report it.
	Agreement in RAN1#112
· If the UE reports 0us in FG 49-Y, the minimum separation time is not applied
· FFS the consequence if UE does not report FG 49-Y


In RAN2 agreed CR for 38.306, the uplinkTxSwitchingMinimumSeparationTime-r18 is mandatory, as shown below. Therefore, there is no need to discuss the consequence if UE does not report FG 49-Y, i.e., uplinkTxSwitchingMinimumSeparationTime-r18.
	uplinkTxSwitchingMinimumSeparationTime-r18
Indicates the minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots as specified in TS 38.214 [12]. The field is mandatory when UE supports dynamic UL Tx switching across more than two bands.
	BC
	CY
	N/A
	FR1 only


Observation 1: There is no need to discuss the consequence if UE does not report FG 49-Y because it is mandatory according to RAN2 agreed CR.

	[3]
	Nokia, Nokia Shanghai Bell
	Status of FG 49-X and 49-Y after RAN1#113:
	Index
	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Type
	Note

	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}
	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
	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.



Observation 1: FG 49-X has no open points needing discussion

Status of FG 49-Y after RAN1#113:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

	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
	[two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
	Per BC



The interaction of 49-Y and 49-X is such that it is better for all the UEs to report the minimum separation time value. Thus the FG 49-Y should be made a component of 49-X.
Proposal 8: Remove FG 49-Y as a standalone FG and make it a component of FG 49-X

	[5]
	vivo
	Regarding the consequence if FG 49-Y is not supported, there are different understandings:
· Opt.1: if UE does not report FG 49-Y, when 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, the minimum separation time restriction is not applied. This allows for triggering two uplink switchings without any gap between them, and it is the same as the case of reporting FG 49-Y with X=0us
· Opt.2: if UE does not report FG 49-Y, when UL transmissions involved in the two uplink switchings are on more than 2 bands, the gap between the two uplink switchings should be more than 1 slot. In other words, the two uplink switchings involving more than 2 bands cannot be triggered in two consecutive reference slots. 
On one hand, Opt1 makes the reporting of X=0us unnecessary. On the other hand, from our understanding, the intention behind the minimum separation time is for memory flushing and reloading for new Rel-18 Tx switching cases. The requirement of 500us was specified for the less-advanced UEs. For the UEs that the memory flushing and reloading may not be a concern, e.g., UL switching and memory updates can be completed within the 2nd switching gap, 0us may be reported. From the perspective of deployment, it is more straightforward and implementation friendly that the UE does not report the X value if it cannot support two uplink switchings to be triggered in two consecutive reference slots when the involved UL transmissions are on more than 2 bands.
For clarity, we have made some revisions in the wording and have the following proposal.
[bookmark: _Ref142568998][bookmark: _Ref142574648]Proposal 11. The consequence, if FG 49-Y is not reported, can be revised as: two uplink switchings cannot be triggered in two consecutive reference slots for if UL transmissions involved in the two uplink switchings are on more than 2 bands. 
Based on the above discussion, the UE feature for Tx switching can be updated as shown in the appendix (changes in red)

	[6]
	ZTE
	Now the FG49-Y indicates whether the minimum separation time is needed or not. There are at least two alternatives for the “consequences if not reported”.
· Alt.1: The minimum separation time is a maximum of 500 us and the switching gap required for the second uplink switching
· Alt.2: two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands

Proposal 13: RAN1 discusses the following two alternatives for the “consequences if not reported” for FG49-Y.
· Alt.1: The minimum separation time is a maximum of 500 us and the switching gap required for the second uplink switching
· Alt.2: two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands


	[7]
	CATT
	As discussed in RAN1#113 meeting, there are two possible options regarding the case when UE doesn’t report FG49-Y
· Option-1：Minimum separation time is 500us
· Option-2：No switching in 2 consecutive slots for UL Tx involved in the two uplink switching(s) on more than 2 bands
The option-1 requires UE has basic capability that can perform UL Tx switching on more than 2 bands and the minimum separation time between two uplink switching(s) is 500us. From our view, the basic capability is not difficult for gNB or UE implement. If option-2 is adopted by RAN#1, it means that two uplink switching(s) on more than 2 bands cannot be performed within two consecutive slots. And the detailed within [X] consecutive slots value shall be discussed in RAN#1, e.g. X=3 or X=4. It will take more time to discuss it. 
Therefore, regarding the case when UE doesn’t report FG49-Y, option-1(Minimum separation time is 500us) is preferred.
Proposal 8: When UE doesn’t report FG49-Y, the minimum separation time between two uplink switching(s) is 500us

	[8]
	Apple
	For UL Tx switching, from RAN1 perspective, one aspect remaining is related to UE FG for minimum separation time between 2 switching instances involving more than 2 bands within two reference slots (FG 49-y). In our view, from technical perspective, UE always reports a capability that is advanced in comparison to a default capability. For this feature, the default capability would be that UE doesn’t support 2 switching instances involving more than 2 bands within  two reference slots. And the advanced capability would then be that UE is able to support 2 switching instances involving more than 2 bands within the two reference slots. 

Proposal 4: For FG 49-y, following is supported
· If minimum separation time is not reported, two switching instances involving 3 or 4 bands within 2 reference slots are not expected by UE, i.e. in absence of this FG, the default UE capability is not to support two switching instances involving 3 or 4 bands within 2 reference slots

	[9]
	Xiaomi
	The only open issue related to FG 49-Y is the consequence if UE doesn’t report FG 49-Y.
There are two interpretations which were explained during email discussion by FL very well:
· Case 3-1: if UE does not report FG49-Y, when 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, the minimum separation time is not applied i.e., same as for the case where two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are only on two bands.
· Case 3-2: if UE does not report FG49-Y, two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands (but the UE can expect two uplink switching can be triggered in two consecutive reference slots for UL transmissions on 2 bands as well as in Rel-16/17).
· This is rapporteur’s proposed consequence if the FG49-Y is not supported.
The basic logic of UE capability reporting is UE indicates gNB whether it has something advanced, instead of the other way around. From this perspective, we agree with moderator and support case 3-2. 
To be specific, if FG 49-Y is not reported, 1) UE doesn’t expect two uplink swtichings are triggered in two consecutive reference slots for UL transmission on more than 2 bands 2) Rel-16/17 UL Tx switching between two consecutive reference slots is supported without any restriction.

Proposal 7: If UE doesn’t report FG 49-Y, two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands.

	[10]
	NTT DOCOMO, INC.
	Based on the discussion at the RAN1#113 meeting, FG regarding the minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots was agreed as above, and there is a remaining issue on this FG as highlighted by yellow. 

It was agreed that if the UE reports 0 us, the minimum separation time is not applied, while if the UE reports 500 us, the minimum separation time which is 500 us is applied. The remaining issue is what is consequence if the UE does not report FG 49-Y. There are following three possibilities based on the discussion at the RAN1#113.
Alt.1: If UE does not report FG 49-Y, the minimum separation time is 500 us.
Alt.2: If UE does not report FG 49-Y, two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands.
Alt.3: If UE supports Rel-18 UL Tx switching, UE shall report FG 49-Y.

We support Alt.1 or Alt.3 as these alternatives are aligned with RAN1 agreement on minimum separation time where just 2 cases i.e., 0 us case and 500 us case are assumed. In other words, Alt.2 would require RAN1 agreement in maintenance session. We think previous agreement is sufficient and no need to introduce third case as 500 us case already solves complexity concern on the specific switching scenario. 
Actually, RAN2 already made in-principle-agreed CR with this FG 49-Y as below in R2-2306912, and corresponding capability “uplinkTxSwitchingMinimumSeparationTime-r18” is always reported if the UE reports BandCombination-UplinkTxSwitch-v18xy. Therefore, Alt.3 is already achieved in the RAN2 in-principle agreed CR and RAN1 does not need to discuss the consequence if the FG is not reported.
	BandCombination-UplinkTxSwitch-v18xy ::= SEQUENCE {
    supportedBandPairListNR-v18xy                    SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-v18xy   OPTIONAL,
    uplinkTxSwitchingMinimumSeparationTime-r18       ENUMERATED {n0us, n500us},
    uplinkTxSwitchingAdditionalPeriodDualUL-List-r18 SEQUENCE (SIZE (1..maxULTxSwitchingBetweenBandPairs)) OF UplinkTxSwitchingAdditionalPeriodDualUL-r18   OPTIONAL
}



Proposal 20: For FG 49-Y, texts in “Consequence if the feature is not supported by the UE” should be removed.

	[13]
	LG Electronics
	One remaining issue is FFS, i.e., “Consequence if the feature is not supported by the UE”. It is recommended that UE capability should not be “incapability” according to RAN2 guidelines. To define FG 49-Y as “capability” of UE, then the consequence of not supporting FG 49-Y should be the absence of such “capability”, where the “capability” can be the capability of triggering two consecutive Tx switching associated with UL transmissions on more than 2 bands within any two consecutive reference slots. It is noteworthy that in order for this capability to be defined, UE that does not support FG 49-Y should not be allowed to trigger two succeeding Tx switching related to UL transmission on 3 or 4 bands within any two consecutive reference slots. Before discussing such “capability” of UE, RAN1 should define the default UE behaviour without such “capability” first. We suggest to define the default UE behaviour as follows.

· The default UE behaviour
· Two succeeding UL Tx switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands

If the above is agreeable, RAN1 should add a new agreement before further discuss on FG 49-Y. With that, FG 49-Y can naturally be the UE capability to trigger two UL Tx switching in two consecutive reference slots for UL transmissions on more than 2 bands. In other words, “Consequence if the feature is not supported by the UE” should be “two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands”.

Proposal 13: Define the following restriction as the default UE behavior and set it as “Consequence if the feature is not supported by the UE” in FG 49-Y.
· Two succeeding UL Tx switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands.

	[14]
	Qualcomm
	In RAN1 #112bis, there was some discussion on the “Consequence if the feature is not supported by the UE”, the majority views is as below two alternatives. 
1. If UE doesn’t report this capability, no switching in 2 consecutive slots for UL Tx involved in the two uplink switchings on more than 2 bands. 
1. If the UE does not support FG 49-Y, minimum separation time is 500us.
To avoid “incapability issue”, RAN1 agreed when the UE capaibility is absent, there should be some separation time. The 1st alternative is “two slots” and the 2nd alternative is “500us”. 
We prefer to use “2 reference slots” as this is aligned with the intention to avoid back-to-back switching within 2 consecutive slots. When only 15KHz bands involved in the switch, 500us is half of a slot and the back-to-back issue remains. As the illustrative figure below, the minimum separation time is 1 symbol + 1 slot (1ms@15KHz SCS) when use “2 reference slots”. 
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Proposal 19: 
· If UE doesn’t report this FG49-Y, no switching in 2 consecutive slots for UL Tx involved in the two uplink switchings on more than 2 bands.

	[15]
	Ericsson
	Our view regarding when thew UE does not indicate this capability is that still two consecutive switching should be supported, however the UE is not expected to do that faster that results a minimum separation time 500 us. Please note that the context of the related agreement was about how fast the UE is capable of switching and not whether or not to perform two switches. Hence we propose to update the incapability as:
· Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots is at least 500 us.




Discussion
Proposal 3-1:
· Remove text in “Consequence if the feature is not supported by the UE” for FG49-Y.
	Company
	Comment

	Moderator
	Summary of companies view
· Consequence if UE does not report FG49-Y
· Alt.1: not introducing new restriction such as minimum separation time of 2 slots: HW/HiSi, NOK/NSB, CATT, DCM, E///, (ZTE)
· 1-1: no need to discuss (it is always signalled by UE supporting Rel-18 UL Tx switching according to RAN2 CR): HW/HiSi, DCM
· 1-2: make FG49-Y as component of FG49-X: NOK/NSB
· 1-3: describe “The minimum separation time is a maximum of 500 us and the switching gap required for the second uplink switching” in consequence column: CATT, E///, (ZTE)
· Alt.2: two uplink switchings cannot be triggered in two consecutive reference slots if UL transmissions involved in the two uplink switchings are on more than 2 bands: vivo, Apple, Xiaomi, LG, QCM, (ZTE)

Companies still have different views. Since the UE behavior of Alt. 2 has not been agreed in RAN1 yet, it would need additional RAN1 agreement. In addition, according to the RAN2 in-principle-agreed CRs for 38.306/331, Alt.1-1 can be taken.

	Qualcomm
	We consider it is not RAN2’s intention to make agreement for RAN1 for the topic that is still being discussed in RAN1. We think RAN1 discussion is necessary. Since 0us and 500us are indicatable by FG49-Y already, we should accommodate a UE that does not support switching in two consecutive slots. So we prefer Alt.2. 

	Huawei, HiSilicon
	The only reason to fill up the field “Consequence if the feature is not supported” in the UE feature list is to provide RAN2 information to capture the UE capability correctly in RAN2 spec, especially when RAN2 determines a default value for absent reporting. There is no RAN1 spec resulting from the field. Since RAN2 has agreed to mandatorily report the UE capability, any discussion from RAN1 for the field is not valuable anymore. Additionally, any RAN1 UE feature discussion should respect the RAN1 agreement with maximum 500us separation time, which the Alt2 does not comply with. Therefore, we prefer to replace the concerned text with “N/A” or simply remove it.

	Apple
	We share similar view as QC and support Alt 2.

	NTT DOCOMO
	Support Proposal 3-1 as it is aligned with RAN1 agreement and RAN2 in-principle agreed CRs while Alt.2 is beyond the RAN1 agreement

	LGE
	Share the similar view with QC and Apple. Support Alt 2.
In addition, we don’t think Proposal 3-1 is the only option to be aligned with RAN1 agreement.

	Nokia, NSB
	Support proposal 3-1 for removing the consequence if not supported” text from FG49-Y.
It seems clear that either FG49-Y must always be present for UEs supporting FG49-X, or we have to define the UE to adopt a default value to the minimum separation time if FG49-Y is not present. Due to this it would seem to be an integral part of 49-X and thus it would be straight forward to make it component of 49-X rather than a separate FG. Alternative is of course to keep it a separate component, but then, as said, it has to either always be signalled with 49X, or RAN1 spec has to define a behaviour for the minimum separation time when the FG is not present.
Alt.2 implications should be discussed carefully before it could be agreed. It would basically prevent switching to a carrier A on slot N, and to carrier B on slot N+1 for such UEs.

	ZTE
	We support the FL proposal.

	Samsung
	We also support Alt 1, specifically 1-1 (“no need to discuss (it is always signaled by UE supporting Rel-18 UL Tx switching according to RAN2 CR).

	CATT
	We support proposal 3-1. 

	Moderator
	This proposal was discussed in Tuesday morning online session but could not achieve consensus. Come back on Thursday whether companies can accept it.

	Moderator
	Following was agreed in Thursday online session

Agreement
· Remove text in “Consequence if the feature is not supported by the UE” for FG49-Y.





4. Conclusions
Following agreements were made in this meeting

Agreement
· “FFS whether this component is reported per reported value in component 3” is removed from component 4 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 4 in FG 49-1b/49-2b

Agreement
· Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
· “FFS whether to separately report for primary and secondary PUCCH cell groups” is removed from component 5 in FG 49-1/49-1b/49-2/49-2b
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
· “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” is removed from component 5 in FG 49-1b/49-2b

Agreement
· Component 7 in FG 49-1/49-1b is updated as “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 49-1/49-1b”
· FG 49-5 is deleted

Agreement
· Remove text in “Consequence if the feature is not supported by the UE” for FG49-Y.
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until the payload size equals the size of DCI format 0 3 that is determined by the configuration of the corresponding
active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the
higher layer parameter ScheduledCellCombo-ListDCI-0-3; otherwise, zeros shall be appended to DCI format 0_3 if
needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the
corresponding active bandwidth part(s) of all the cells within the scheduled cell set.¢

Yan Cheng

Editor’s note: There is no agreement yet on how to do the
padding. The current draft CR is made just based on editor’s
initial assessment. Can further update if needed once we have
agreement on whether “DCI format level padding” or “DCI
field level padding” is taken. If “DCI field level padding”
will be taken, then further update needed on the Type-2 fields
also.
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‘We have two comments:<
1. Forthe following text<:

“A UE does not expect to monitor PDCCH candidates on an active DL BWP
of a secondary cell i the UE is configured to monitor PDCCH candidates for
detection of DCI formats with carrier indicator field corresponding to that
secondary cell in another serving cell "

Tt is designated that for cross-carrier scheduling, UE does not expect to monitor
PDCCH candidates on non-scheduling cells This is important to UE power
saving, since the PDCCH monitoring power on non-scheduling cell is saved
completely. R18 muli-cell scheduling is also one kind of cross-carrier scheduling:
hence, we think to maintain the benefit of UE power saving, the same rule for
PDCCH monitoring of non-scheduling cells in legacy should be applied to
RIS multi-cell scheduling. As R18 multi-cell scheduling does not use “carrier
indicator field” anymore,

“A UE does not expect to monitor PDCCH candidates on an active DL BWP of
a secondary cell if the UE is configured to monitor PDCCH candidates of
PDSCH/PUSCH scheduling for that secondary cell in another serving cell "«

2. Forthe following newly added text by editor:<

“AUE does not expect to monitor PDCCH candidates on more than one active
DL BWPs of respective scheduling cells for detection of respective DCI
formats with cell set indicator fields that can indicate sets of serving cells that
include a same scheduled cell "

Ttis not quite clear to us which RANT agreement this paragraph maps to. We
would appreciate  hint by editor or other companies

[Aris]: The above text indicates the same limitation as suggested in the first comment —
thatis, a scheduled cell cannot have more than one scheduling cells. That is an extension
of legacy single-cell scheduling to multi-carrier scheduling and is inferred from
‘agreements such s the ones for the definition of the “reference cell”. If confusing the
current text can be simplified and generalized for multi-carrier scheduling as below and
the new text referred above can be removed. I believe that also addresses the suggestion
in“1 without adding another sentence. <

“A UE does not expect to monitor PDCCH candidates on an active DL BWP of 2
secondary cell if the UE is configured to monitor PDCCH candidates for detection of
DCI formats scheduling onsith-easeies-indieator field correspendiag ¢o that secondary

cell in another serving cell "=





image9.png
MTK2<

e Thanks Aris, the following suggestion by editor for ‘1’ in our previous comment
seems quite good to us. One minor comment is we are not quite sure using
“scheduling on” or “scheduling for” would be better. Maybe either one should be
fine.<

“A UE does not expect to monitor PDCCH candidates on an active DL BWP of
a secondary cell if the UE is configured to monitor PDCCH candidates for
detection of DCI formats scheduling onwith—earrier—indicator—field

corresponding-to that secondary cell in another serving cell.”<

e For the “Dormancy indication” in section 10.3 mentioned by Nokia, we agree with
editor that it would be good to have a RAN1 conclusion first. For this part, from
editor’s view, would it be a good way for companies to submit R18 maintenance
contributions in next RAN1 meeting, or we can have some discussions in this
meeting (under this discussion thread)?<

[Aris]: I think “scheduling on” is better and is the existing terminology in 38.213
(although there is one “scheduling for” — probably from an individual CR).<!

I don’t think any R18 maintenance will occur before the October meeting (for any WI).
So, if possible, any progress will need to come from discussions on UE features or RRC
parameters. But even then, I will need to discuss with the chairman if any spec update
is possible before the October meeting as its discussion will imply maintenance. <
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