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After RAN1#112 meeting, the WI “multi-carrier enhancements” has been completed from RAN1 perspective. In this contribution, we provide our views on UE features for multi-cell scheduling and UL Tx switching among 3/4 bands, respectively.
UE features for multi-cell scheduling
[bookmark: OLE_LINK15]In this section, we provide analysis for the UE capabilities for multi-cell scheduling based on the agreement reached in last meeting. For the FG 49-1/1a/1b and FG 49-2/2a/2b, some components are the same as shown in the appendix. The same component is discussed together. 
· The basic scenario for multi-cell scheduling (FG 49-1/FG 49-2)
	[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.]


For the second component, it was agreed that the Scell scheduling multiple cells including P(S)Cell is excluded from multi-cell scheduling in Rel-18. Therefore, only the PCell can be the scheduling cell if it is included in the set. When the set only includes SCells, the scheduling can be any SCell or PCell considering that we think FG 49-1a should be merged into the FG 49-1 as discussed below.
Proposal 1: The component 2 should be added.
· The carrier type (FG 49-1/FG 49-2)
	3) Scheduling cell and co-scheduled cells have same SCS/carrier type [: candidate value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}]


For component 3, the candidate carrier type includes FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2. All these carrier types can be determined by the band number. There is no fundamental difference between these carrier types. For example, the only difference between the FDD and TDD for multi-cell scheduling is that UE may drop a PDSCH/PUSCH if the scheduled PDSCH/PUSCH collides with slot format in TDD operation while there is no such collision in FDD operation. However, dropping the PDSCH/PUSCH colliding with slot format is the basic UE behavior in NR. For the operation between FR1 and FR2, there is no difference. The difference between unlicensed band and licensed band is LBT and the resource allocation. Therefore, the report the support of multi-cell scheduling per carrier type is not needed.
Proposal 2: Reporting the support of multi-cell scheduling per carrier type should not be needed.
· The number of cells in a set (FG 49-1/FG 49-2)
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3


For the component 4, reporting the number of co-scheduled cells per reported value in component 3 is not needed since we think there is no need to report anything for component 3. 
Proposal 3: Reporting a common value for the maximum number of co-scheduled cells per set for all the carrier types should be enough. 
· The number of sets (FG 49-1/1b and FG 49-2/2b)
	5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]


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


For component 6, it was agreed that the UE should report the number of sets with the same scheduling cell. The candidate value should be {1, 2, 3, 4}. For multiple sets with the same scheduling cell, the only thing that needs to be considered the DCI differentiation for different sets. It is not related to the number of cells in a set or across sets. Therefore, there is no need to report the maximum number of the cells across sets for the same scheduling cell.
Proposal 5: The candidate value for the maximum number of sets for the same scheduling cell should be {1, 2, 3, 4} and there should be no need to report the maximum number of the cells across sets for the same scheduling cell.
· Type-2 codebook (FG 49-1/1b)
	7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook


The Type-2 codebook for multi-cell scheduling is designed based on the Type-2 codebook for multi-PDSCH scheduling. It is also very similar as the legacy Type-2 codebook in Rel-15, i.e., there are 2 sub-codebooks and the DAI is counted separately. In addition, the HARQ feedback is the basic feature for downlink scheduling. It should be a component without capability reporting.  This is also in line with the FG for multi-PDSCH scheduling in Rel-17.
Proposal 6: Type-2 codebook should be a component of FG 49-1 without dedicated capability reporting.
· Supported types for antenna port (FG 49-1/1b and FG 49-2/2b)
	[9) Supported types for ‘Antenna port(s)’ field: Candidate value set of {Type-2, Type 1A and Type-2}]


For the antenna port, it was agreed that it can be configurable between Type-1A field and Type-2 field. In DCI format 0_3/1_3, some of the fields are Type-1A and some of the fields are Type-2. It means that the UE should support both field types. Then the UE can support antenna port to be either Type -1A field or Type-2 field. The report of supported type for antenna port should not be needed.
Proposal 7: The report of supported type for antenna port should not be needed.
· Whether a scheduling cell of a set of cells can be scheduled by another cell (FG 49-1/FG 49-2)
	[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]


In the current spec, a cell can only be either scheduled cell or scheduling cell for legacy cross cell scheduling. When the scheduling cell is outside the set of cells, if it is configured with another cell to monitor its PDCCH, it means that it is a scheduling for a set and the scheduled cell scheduled by another cell as well. It is not in line with the legacy principle. It should not be supported at this stage.
Proposal 8: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell.
· Separate FG for the specific case (FG 49-1 and FG 49-2)
	FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells


If the scheduling cell and the scheduled cell have the same SCS, there is no fundamental difference between the case of scheduling cell in the set and the case of scheduled outside the set. In addition, it was agreed that the reference can be any one of the scheduled cells. It can also be the scheduling cell if scheduling cell is included in the set. The only difference is the search space configuration, which is also the same as the legacy. Therefore, there is no need to separate this FG for the case when scheduling cell is not included in the set and/or when scheduling cell is not the reference cell for the set.
Proposal 9: There should be no need to separate this FG for the case when scheduling cell is not included in the set and/or when scheduling cell is not the reference cell for the set.
· The number of unicast DCI (FG 49-1/1b and FG 49-2/2b)
	FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default


The DCI format 0_3/1_3 are used for unicast scheduling. It is also agreed that it is counted only on the reference cell. Therefore, compared with the legacy DCI format, the only difference is that it may have a larger size than the legacy DCI from the PDCCH monitoring perspective. So, it is just a specific DCI for the reference cell. For the number of unicast DCI that can be processed by the UE for the set of cells, the legacy UE capability is enough. The gNB just follow the legacy UE capability for the reference cell.
Proposal 10: The number of unicast DCI that can be processed by the UE for a set of cells should be the same as the legacy capability and the capability reporting should not be needed.
· Reporting granularity (FG 49-1/1a/2/2a)
Considering the UE may support different number of cells or sets for different bands or band combinations, the reporting granularity FG 49-1/1a/2/2a should be per BC.
Proposal 11: The reporting granularity should be per BC for FG 49-1/1a/2/2a. 
· FG 49-1a and 49-2a
As discussed above, there is no fundamental difference between the of scheduling cell in the set and the case of scheduled outside the set. FG 49-1a should be merged into FG 49-1 and FG 49-2a should be merged into FG 49-2.
Proposal 12: FG 49-1a should be merged into FG 49-1 and FG 49-2a should be merged into FG 49-2.
· Carrier type (FG 49-1b and FG 49-2b)
In last meeting, FG 49-1b was agreed as blew.
	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:
· [Bitmap] 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
FFS: relation between 3a and 3b
FFS: whether/how to indicate support of scheduling on unlicensed band(s)


When the scheduling cell and the scheduled cell have different carrier types, the UE just needs to report the support of unlicensed band/licensed band scheduling licensed band/unlicensed band since the processing between the FDD and TDD are the same. 
Proposal 13: For the carrier type, the UE only needs to report the support of unlicensed band/licensed band scheduling licensed band/unlicensed band. 
· Maximum number of co-scheduled cells in a set (FG49-1b and FG 49-2b)
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b


From the number of co-scheduled cell perspective, there is no fundamental difference between the unlicensed band and licensed band. Therefore, reporting the maximum number of co-scheduled cells in the set separately is not needed.
[bookmark: _GoBack]Proposal 14: Reporting a common value for the maximum number of co-scheduled cells per set for all the carrier types should be enough in FG 49-1b and FG 49-2b.
· FG 49-3: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
As discussed above, DCI format 0_3/1_3 is a specific unicast DCI. Even though DCI format 0_3/1_3 is introduced, the UE capability on the PDCCH monitoring does not change, including BD/CCE budget and DCI size budget. Therefore, monitoring legacy DCI format and DCI format 0_3/1_3 on the same serving cell should be the basic feature for multi-cell scheduling.
Proposal 15: Monitoring legacy DCI format and DCI format 0_3/1_3 on the same serving cell should be the basic feature for multi-cell scheduling
· FG 49-4a/4b
	1) Support of nominal RBG size of Configuration 3 for FDRA type 0
1) Support of FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 1_3/0_3


The new configurations are introduced for DCI size reduction. The UE can report whether it supports the new configuration of the RBG size or not. It should be per UE reporting since it is not related to the band.
Proposal 16: The UE can report whether it supports the new configuration of the RBG size or not, i.e., FG 49-4a/4b. It should be per UE reporting.
· FG 49-5a/FG49-5b
Tyep-3 codebook construction is not related to the DCI formats. Introducing multi-cell scheduling has no impact to Type-3 codebook. Regarding the indication, there is no difference between legacy DCI format and DCI format 1_3. If the UE support both Type-3 codebook and multi-cell scheduling, it means that Type-3 codebook can be triggered by DCI format 1_3. If the UE does not support Type-3 codebook but multi-cell scheduling, it means that gNB cannot configure Type-3 codebook indication in any DCI format. 
Proposal 17: FG 49-5a or FG 49-5b is not needed.
UE features for UL Tx switching among 3/4 bands
In this section, we provide analysis for the UE capabilities for Rel-18 UL Tx switching. 
	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]

	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)
FFS: 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]



In RAN1#112bis-e meeting, the following two UE features were introduced for Rel-18 UL Tx switching. Two remaining issues for FG 49-Y are:
1) Whether to keep X=0 us or how to understand if UE reports X=0us.
2) The consequence of not report FG 49-Y.

In the RAN4 LS R1-2304313/R4-2306623, it mentioned two interpretations of T0, i.e.,
1) T0 is the starting time of uplink transmission from network scheduling perspective
2) T0 is the starting time of actual uplink transmission from UE perspective

Similar issue also exists for the minimum separation time. Taking the following figure as an example, 
· if option2 in the figure is adopted, if X=0us is reported by the UE, then the minimum separation time is always guaranteed since "the start of all transmission(s) after the second uplink switching" is after the second switching gap. In this case, X=0 is the same as no minimum separation time.
· if option1 in the figure is adopted, if X=0us is reported by the UE, then network has to guarantee that the length of UL transmission 2 is larger than the 2nd switching gap.
This issue needs to be clarified first before discussing the two remaining issues.

Proposal 18: Regarding the following agreements, for the second uplink switching, when gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, clarify which option is the correct understand.
· Option1: T0  is the starting time of uplink transmission from network scheduling perspective
· Option2: T0 is the starting time of actual uplink transmission from UE perspective.

	Agreement
Confirm the working assumption with following updates
(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the end start of all transmission(s) prior toafter 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 summaximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}



[image: ]

Regarding the two remaining issues, overall, we have the following three alternatives to address this issue.
Alt.1:
reporting X=0us, minimum separation time = the 2nd switching gap;
reporting X=500us, minimum separation time = 500us;
no report, no minimum separation time is required.
Alt.2:
reporting X=0us, no minimum separation time is required.
reporting X=500us, minimum separation time = 500us;
Alt.3:
reporting X=0us, minimum separation time = the 2nd switching gap;
reporting X=500us, minimum separation time = 500us;
reporting “no”, no minimum separation time is required.

Proposal 19: Regarding FG 49-Y, further discuss the following alternatives.
Alt.1:
reporting X=0us, minimum separation time = the 2nd switching gap;
reporting X=500us, minimum separation time = 500us;
no report, no minimum separation time is required.
Alt.2:
reporting X=0us, no minimum separation time is required.
reporting X=500us, minimum separation time = 500us;
Alt.3:
reporting X=0us, minimum separation time = the 2nd switching gap;
reporting X=500us, minimum separation time = 500us;
reporting “no”, no minimum separation time is required.


Conclusion
In this contribution, we provide our analysis for UE capabilities for Rel-18 MC WI.
UE features for multi-cell scheduling
Proposal 1: The component 2 should be added.
Proposal 2: Reporting the support of multi-cell scheduling per carrier type should not be needed.
Proposal 3: Reporting a common value for the maximum number of co-scheduled cells per set for all the carrier types should be enough. 
Proposal 4: For the maximum number of sets supported by the UE,
· It should be applied to within a PUCCH group.
· The candidate value should be {1, 2, 3, 4}.
· There should be no need to report the maximum number of sets for primary PUCCH group and the secondary PUCCH group separately.
· There should be no need to report the maximum number of sets per carrier type.
· Reporting the total number of the cells across sets should not be needed.
Proposal 5: The candidate value for the maximum number of sets for the same scheduling cell should be {1, 2, 3, 4} and there should be no need to report the maximum number of the cells across sets for the same scheduling cell.
Proposal 6: Type-2 codebook should be a component of FG 49-1 without dedicated capability reporting.
Proposal 7: The report of supported type for antenna port should not be needed.
Proposal 8: 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 9: There should be no need to separate this FG for the case when scheduling cell is not included in the set and/or when scheduling cell is not the reference cell for the set.
Proposal 10: The number of unicast DCI that can be processed by the UE for a set of cells should be the same as the legacy capability and the capability reporting should not be needed.
Proposal 11: The reporting granularity should be per BC for FG 49-1/1a/2/2a. 
Proposal 12: FG 49-1a should be merged into FG 49-1 and FG 49-2a should be merged into FG 49-2.
Proposal 13: For the carrier type, the UE only needs to report the support of unlicensed band/licensed band scheduling licensed band/unlicensed band. 
Proposal 14: Reporting a common value for the maximum number of co-scheduled cells per set for all the carrier types should be enough in FG 49-1b and FG 49-2b.
Proposal 15: Monitoring legacy DCI format and DCI format 0_3/1_3 on the same serving cell should be the basic feature for multi-cell scheduling
Proposal 16: The UE can report whether it supports the new configuration of the RBG size or not, i.e., FG 49-4a/4b. It should be per UE reporting.
Proposal 17: FG 49-5a or FG 49-5b is not needed.

UE features for UL Tx switching among 3/4 bands
Proposal 18: Regarding the following agreements, for the second uplink switching, when gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, clarify which option is the correct understand.
· Option1: T0  is the starting time of uplink transmission from network scheduling perspective
· Option2: T0 is the starting time of actual uplink transmission from UE perspective.
Proposal 19: Regarding FG 49-Y, further discuss the following alternatives.
Alt.1:
reporting X=0us, minimum separation time = the 2nd switching gap;
reporting X=500us, minimum separation time = 500us;
no report, no minimum separation time is required.
Alt.2:
reporting X=0us, no minimum separation time is required.
reporting X=500us, minimum separation time = 500us;
Alt.3:
reporting X=0us, minimum separation time = the 2nd switching gap;
reporting X=500us, minimum separation time = 500us;
reporting “no”, no minimum separation time is required.

Appendix
	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[: candidate value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}]
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3
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) Supported types for ‘Antenna port(s)’ field: Candidate value set of {Type-2, Type 1A and Type-2}]
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default

	49-1a
	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

	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:
· [Bitmap] 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
FFS: relation between 3a and 3b
FFS: whether/how to indicate support of scheduling on unlicensed band(s)
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) Supported types for ‘Antenna port(s)’ field: Candidate value set of {Type-2, Type 1A and Type-2}]
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default

	49-2
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 0_3 for UL scheduling with same SCS between scheduling cell and cells in the set
[2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.]
3) Scheduling cell and co-scheduled cells have same SCS/carrier type[: candidate value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}.]
4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3
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) Supported types for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields: Candidate value set of {Type-2, Type 1A and Type-2}]
[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default

	49-2a
	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

	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:
· [Bitmap] 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
FFS: relation between 3a and 3b
FFS: whether/how to indicate support of scheduling on unlicensed band(s)
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) Supported types for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields: Candidate value set of {Type-2, Type 1A and Type-2}]
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default

	49-3
	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

	49-4a
	Nominal RBG size of Configuration 3 for FDRA type 0
	1) Support of nominal RBG size of Configuration 3 for FDRA type 0

	49-4b
	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 1_3/0_3

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

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

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