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1 Introduction
At the RAN1#113 meeting, UE features for Rel-18 Multi-carrier enhancements including multi-cell PDSCH/PUSCH scheduling with a single DCI and multi-carrier UL Tx switching schemes were discussed [1], and the and the updated FGs for MC enhancements as shown in Appendix are captured in the Rel-18 RAN1 NR UE features list [2]. 
This contribution discusses remaining issues on UE features for Rel-18 MC enhancements.








2 Discussion on FGs for multi-cell PDSCH/PUSCH scheduling with a single DCI
2.1	FG49-1/FG49-1b/FG49-2/FG49-2b: Multi-cell PDSCH scheduling by DCI format 1_3/0_3 on a scheduling cell with same/different SCS between scheduling cell and cells in the set
	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
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

	
	49-1b
	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

	
	49-2
	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

	
	49-2b
	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



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: 
· 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



2.2	FG49-1a/FG49-2a: Multi-cell PDSCH scheduling by DCI format 1_3/0_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. 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

	
	49-2a
	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



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.



2.3	FG49-3: 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. 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



The default capability and advanced capability on monitoring legacy DCI and DCI format 0_3/1_3 on the same scheduling cell are discussed in section 2.1.



2.4	FG49-3x/3y: Advanced UE capability for larger number of unicast DL/UL DCI
	49. NR_MC_enh
	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
	
	
	
	
	
	
	
	
	
	



The default capability and advanced capability on number of unicast DCI for legacy DCI and DCI format 0_3/1_3 are discussed in section 2.1.



2.5	FG49-5: Type 2 HARQ CB support for DCI format 1_3
	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



The default capability and advanced capability on HARQ-ACK codebook are discussed in section 2.1.



[bookmark: _Hlk135038487]2.6	FG49-5a: Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	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



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



2.7	FG49-5b: Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	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



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



2.8. Other FGs for multi-cell scheduling
At the RAN1#113 meeting, the following proposal was discussed regarding other FGs which are supported for existing features.
	Proposal 2-20:
· Introduce following FGs
· FFS whether to introduce UE features for DCI format 1_3/format 0_3 based BWP switching
	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

	49. NR_MC_enh
	49-12
	Triggered HARQ-ACK codebook re-transmission triggered by DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-6)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-13
	SCell dormancy indication in DCI format 0_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 0_3
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-14
	Scell dormancy indication in DCI format 1_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 1_3
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-15
	Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3
	1)	Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3
2)	minimumSchedulingOffset K2 configuration for PUSCH
3)   Support of extended value range for aperiodic CSI-RS triggering offset
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-16
	Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3
	1)	Dynamic indication of applicable minimum scheduling restriction by DCI format 1_3
2)	minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset
	At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-17
	Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC 
	1. TCI state indication for update and activation  
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated joint TCI states per CC in a band
	23-1-1, At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-18
	Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
	1. TCI state indication for update and activation 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated DL TCI states per CC in a band
4. The maximum number of MAC-CE activated UL TCI states per CC in a band
	23-10-1, At least one of {49-1, 49-1b}
	
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling






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



2 Discussion on FGs for multi-carrier UL Tx switching schemes
3.1	FG49-Y: Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots
	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



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.


 
3 Conclusion
In this contribution, we presented our views on UE features for Rel-18 Multi-carrier enhancements including multi-cell PDSCH/PUSCH scheduling with a single DCI and multi-carrier UL Tx switching schemes. Based on the discussion, following proposals were made.
For multi-cell PDSCH/PUSCH scheduling with a single DCI
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.

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}

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}

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}.

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

Proposal 8: 
· 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

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

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

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.
· 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.

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

Proposal 16: FG49-1a/2a is not 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

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

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

For multi-carrier UL Tx switching schemes
Proposal 20: For FG 49-Y, texts in “Consequence if the feature is not supported by the UE” should be removed.
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Appendix: UE features list for MC enhancements in [2]
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
49.	NR_MC_enh
	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
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

	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
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