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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
An updated RAN1 UE features list was formed during RAN1#114bis. Further discussion on Rel-18 UE features for MC enhancements are provided in this contribution. We provide our views by referring to the corresponding content in [1].
[bookmark: _Ref129681832]UE features for multi-cell scheduling with a single DCI
Component 6 in FG 49-1/49-1b/49-2/49-2b
Regarding component 6 in FG 49-1/49-1b/49-2/49-2b, one remaining issue is whether to report the max total number of cells across different sets of cells from a same scheduling cell.
	[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]


In our view, in order to increase the flexibility of the configuration, it is necessary to report the “maximum total number of cells across different sets of cells from a scheduling cell” for component 6. For example, if the UE supports at most 4 cells in the CA operation, the UE can report up to 2 cells per set of cells and up to 2 sets of cells from a same scheduling cell. Unfortunately, another possible configuration which does not exceed the UE CA capability cannot be provided due to the limitation of up to 2 cells per set of cells, i.e., to configure only one cell set including 4 cells. Thus, if up to 4 cells across different sets of cells across PUCCH groups is additionally reported, more flexibility can be brought for the gNB to decide either to configure two cell sets with 2 cells per set of cells or to configure 1 cell set with 4 cells per set of cells.
Proposal 1: Support to add the following in component 6 for FG 49-1/49-2:
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
Support to add the following in component 6 for FG 49-1b/49-2b:
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]

Component 10 in FG 49-1
Regarding the component 10 in FG 49-1, the following agreement was achieved in last meeting.
	Agreement
For 49-1:
· [At least for the case if UE does not support [FG6-10 (legacy R15 x-CC scheduling)] for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1;]
· If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast SC-DCI (for self scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· If the scheduling cell is NOT in the set;
· One DCI 1_3 per slot of scheduling cell for the set of cells
· FFS when the scheduling cell is in the set but is NOT the reference cell;
· FFS one DCI 1_3 per slot of scheduling cell for the set of cells
· FFS No SC-DCI is configured for the scheduling cell


As guided by the moderator, the number of unicast DL DCI to process was discussed based on whether the UE supports cross-carrier scheduling and whether the scheduling cell is in the cell set. Some remaining cases can be further discussed.
If UE does not support FG 6-10, and if the scheduling cell is in the set but is not the reference cell.
According to the agreements, it can be found that whether to monitor one unicast SC-DCI (for self-scheduling) depends on whether the cell in the cell set is scheduled by DCI 1_3 or not. It is irrelevant as to whether the scheduling cell is the reference cell since the reference cell only has an impact on the BD/CCE counting. In addition, for each scheduled cell, at most one unicast DL DCI can be processed following the legacy mechanism. Thus, when the scheduling cell in the set is scheduled by DCI 1_3, UE cannot process an additional SC-DCI (for additional/separate self-scheduling) on this cell unless the two DCIs are in different slots, as shown in Figure 1. When the scheduling cell in the set is not scheduled by DCI 1_3, UE can still process SC-DCI (as the only self-scheduling) on the scheduling cell, as shown in Figure 2.
Therefore, in this case, features can be supported as follows.
· One unicast SC-DCI (for self-scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast SC-DCI (for self-scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell.
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Figure 1. Example when scheduling cell is scheduled by DCI 1_3
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Figure 2. Example when scheduling cell is not scheduled by DCI 1_3
If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1.
Since UE supports FG 6-10 for some bands in the BC, both self-scheduling and cross carrier scheduling can be enabled for these bands. Hence, there is no need to distinguish whether the scheduling cell is in the cell set. When a cell in the set is scheduled by DCI 1_3, UE cannot process SC-DCI (for self-scheduling or cross carrier scheduling) in the same slot, as shown in Figure 3. When a cell in the set is not scheduled by DCI 1_3, UE can process SC-DCI (for self-scheduling or cross carrier scheduling) on the scheduling cell, as shown in Figure 4. In addition, as mentioned above, the number of unicast DL DCI to process has nothing to do with reference cell. Therefore, in this case, for each cell in the set, up to one unicast SC-DCI or one DCI 1_3 per slot of scheduling cell can be monitored by UE.
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Figure 3.  Example when scheduling cell is scheduled by DCI 1_3
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Figure 4. Example when a cell in the set is not scheduled by DCI 1_3
Proposal 2: If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1, and if the scheduling cell is in the set but is not the reference cell:
· One unicast SC-DCI (for self-scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast SC-DCI (for self-scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell.
Proposal 3: If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1.
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 1_3 per slot of scheduling cell.

Component 9 in FG 49-2
Similar to FG 49-1, regarding the component 9 in FG 49-2, the number of unicast UL DCI to process can also be determined based on whether FG 6-10 is supported. Therefore, following proposals are provided.
Proposal 4: If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2, and if the scheduling cell is in the set:
· One unicast SC-DCI (for self-scheduling) or one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of FDD scheduling cell, or
· Two unicast SC-DCI (for self-scheduling) or two DCI 0_3 for the set of cells that schedules at least the scheduling cell or one unicast SC-DCI (for self-scheduling) and one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of TDD scheduling cell, or
· One unicast SC-DCI (for self-scheduling) and one DCI 0_3 for the set of cells that schedules other than the scheduling cell per slot of FDD scheduling cell, or
· Two unicast SC-DCI (for self-scheduling) and two DCI 0_3 for the set of cells that schedules other than the scheduling cell per slot of TDD scheduling cell.
Proposal 5: If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2, and if the scheduling cell is not in the set:
· One DCI 0_3 per slot of FDD scheduling cell for the set of cells, or
· Two DCI 0_3 per slot of TDD scheduling cell for the set of cells
Proposal 6: If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2.
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 0_3 per slot of FDD scheduling cell.
· For a given scheduled cell in the set, up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per slot of TDD scheduling cell.

New component in FG 49-1b/49-2b to cater to different SCSs
It is also necessary to define the number of unicast DL/UL DCIs which a UE can process when the scheduling cell and co-scheduled cells have different SCS in FG 49-1b and FG 49-2b. The number of unicast DCIs to process can be defined similar to the existing FGs such as FG 18-5 and FG 18-5b. In addition, the principle adopted in FG 49-1 and FG 49-2 can be followed. Considering that the scheduling cell is always not included in the set when scheduling cell and scheduled cells in the set have different SCS, following proposals are provided.
Proposal 7: If UE does not support FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1b:
· For low-to-high SCS
· One DCI 1_3 per slot of FDD/TDD scheduling cell for the set of cells
· For high-to-low SCS
· One DCI 1_3 per N consecutive slots of FDD/TDD scheduling cell for the set of cells, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 8: If UE supports FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1b, for a given scheduled cell in the set,
· For low-to-high SCS
· Up to one unicast SC-DCI or one DCI 1_3 per slot of FDD/TDD scheduling cell.
· For high-to-low SCS
· Up to one unicast SC-DCI or one DCI 1_3 per N consecutive slots of FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 9: If UE does not support FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2b:
· For low-to-high SCS
· One DCI 0_3 per slot of FDD scheduling cell for the set of cells
· Two DCI 0_3 per slot of TDD scheduling cell for the set of cells
· For high-to-low SCS
· One DCI 0_3 per N consecutive slots of FDD scheduling cell for the set of cells
· Two DCI 0_3 per N consecutive slots of TDD scheduling cell for the set of cells, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 10: If UE supports FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2b, for a given scheduled cell in the set,
· For low-to-high SCS
· Up to one unicast SC-DCI or one DCI 0_3 per slot of FDD scheduling cell.
· Up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per slot of TDD scheduling cell.
· For high-to-low SCS
· Up to one unicast SC-DCI or one DCI 0_3 per N consecutive slots of FDD scheduling cell
· Up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per N consecutive slots of TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)

Monitoring SS sets in FG 49-1/49-1b/49-2/49-2b
Regarding the “FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default” in FG 49-1/49-1b/49-2/49-2b, the following proposal was discussed in last meeting.
	Proposal 2-5:
· Add a component in FG 49-1/49-1b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1 and/or DCI formats 0_2/1_2 (if supported by the UE) on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3
· FFS: Whether to report separately for the case when scheduled cell by legacy DCI is non-reference cell
· FFS: Whether to report separately for the following cases
· Case 1: the scheduling cell is the reference cell for the set
· Case 2: the scheduling cell is in the set but is NOT the reference cell for the set
· Case 3: the scheduling cell is NOT in the set
· Add a component in FG 49-2/49-2b: Monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1 and/or DCI formats 0_2/1_2 (if supported by the UE) on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3
· FFS: Whether to report separately for the case when scheduled cell by legacy DCI is non-reference cell
· FFS: Whether to report separately for the following cases
· Case 1: the scheduling cell is the reference cell for the set
· Case 2: the scheduling cell is in the set but is NOT the reference cell for the set
· Case 3: the scheduling cell is NOT in the set
· Delete the FFS in FG 49-1/49-1b/49-2/49-2b “FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default”


In our view, there is no need to introduce separate new FG for monitoring of DCI format 0_3/1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set. Therefore, the main bullets in proposal 2-5 can be adopted. As for the FFSs, we don’t see the necessity to separately report it for the case when the scheduling cell is the reference cell and when the scheduled cell by legacy DCI is a non-reference cell. Since the agreement achieved in previous meetings states that “For any cell within a set of cells which can be co-scheduled by a DCI format 0_X/1_X, RAN1 specification supports monitoring the DCI format 0_X/1_X and DCI format 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), if configured from a same scheduling cell.”, it does not seem to matter whether the scheduling cell is the reference cell or not. Thus, the FFSs in proposal 2-5 can be removed.
Proposal 11: Support the main bullets in proposal 2-5 in [2] with removing the FFS part.

Addressing FFSs in FG 49-1/49-2
Regarding the “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” in FG 49-1 and FG 49-2, the following proposal was discussed in last meeting.
	Proposal 2-6:
· Update the FFS in FG 49-1/49-2 as “FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”
· Note: other parts of FFS are discussed in Proposal 2-7
· FFS whether to report separately for the following cases in FG 49-1/49-2
· Case 1: scheduling is within the set and is the reference cell
· Case 2: scheduling is within the set and is not the reference cell
· Case 3: scheduling cell is outside the set and is not the reference cell
· Delete FG 49-1a/49-2a


In our view, there is no necessity to have separate FGs for these two cases. For the first case, it seems that there is no difference whether the scheduling cell is included in the set or not from a UE implementation perspective, especially since the scheduling cell and the scheduled cells have the same SCS in FG 49-1/49-2. For the second case, the reference cell can be any cell (scheduling cell or not) in the cell set which is up to RRC configuration. In addition, the reference cell is intended to count DCI size/BD/CCE. Which cell is the reference cell seems to have no impact on the UE implementation. Therefore, new FG or new component is unnecessary.
Proposal 12: There is no need to have separate FG or new component for the case when scheduling cell is not included in a set of cells and for the case when scheduling cell is not the reference cell for the set.

Regarding the “FFS for the case when same SCS but different carrier types between scheduling cell and set of cells” in FG 49-1 and FG 49-2, the following proposal was discussed in last meeting.
	Proposal 2-7:
· Update the FFS in FG 49-1/49-2 as “FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells”


In our view, the case where the SCS is the same but the carrier type between the scheduling cell and cells in the set are different can be supported as a part of FG49-1/49-2.
Proposal 13: There is no need to have separate FG for the case when same SCS but different carrier types between scheduling cell and set of cells.

New FG 49-5a and 49-5b for type of HARQ-ACK codebook for DCI 1_3
FG 49-5a and FG 49-5b are related to type of HARQ-ACK codebook for DCI 1_3. Similar to FG 25-4 and FG 25-6 for DCI 1_2, a separate FG should also be introduced for DCI 1_3, otherwise, it will be unclear whether one-shot HARQ ACK feedback or enhanced type 3 HARQ-ACK codebook feedback is supported by DCI 1_3.
Proposal 14: FG 49-5a and FG 49-5b should be introduced for DCI 1_3.
Proposal 15: Based on the above, we propose to update the FGs for DCI format 0_3/1_3 as in the appendix.

Conclusion
Based on above analysis, we have the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Support to add the following in component 6 for FG 49-1/49-2:
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
Support to add the following in component 6 for FG 49-1b/49-2b:
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
Proposal 2: If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1, and if the scheduling cell is in the set but is not the reference cell:
· One unicast SC-DCI (for self-scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast SC-DCI (for self-scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell.
Proposal 3: If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1.
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 1_3 per slot of scheduling cell.
Proposal 4: If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2, and if the scheduling cell is in the set:
· One unicast SC-DCI (for self-scheduling) or one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of FDD scheduling cell, or
· Two unicast SC-DCI (for self-scheduling) or two DCI 0_3 for the set of cells that schedules at least the scheduling cell or one unicast SC-DCI (for self-scheduling) and one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of TDD scheduling cell, or
· One unicast SC-DCI (for self-scheduling) and one DCI 0_3 for the set of cells that schedules other than the scheduling cell per slot of FDD scheduling cell, or
· Two unicast SC-DCI (for self-scheduling) and two DCI 0_3 for the set of cells that schedules other than the scheduling cell per slot of TDD scheduling cell.
Proposal 5: If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2, and if the scheduling cell is not in the set:
· One DCI 0_3 per slot of FDD scheduling cell for the set of cells, or
· Two DCI 0_3 per slot of TDD scheduling cell for the set of cells
Proposal 6: If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2.
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 0_3 per slot of FDD scheduling cell.
· For a given scheduled cell in the set, up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per slot of TDD scheduling cell.
Proposal 7: If UE does not support FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1b:
· For low-to-high SCS
· One DCI 1_3 per slot of FDD/TDD scheduling cell for the set of cells
· For high-to-low SCS
· One DCI 1_3 per N consecutive slots of FDD/TDD scheduling cell for the set of cells, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 8: If UE supports FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1b, for a given scheduled cell in the set,
· For low-to-high SCS
· Up to one unicast SC-DCI or one DCI 1_3 per slot of FDD/TDD scheduling cell.
· For high-to-low SCS
· Up to one unicast SC-DCI or one DCI 1_3 per N consecutive slots of FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 9: If UE does not support FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2b:
· For low-to-high SCS
· One DCI 0_3 per slot of FDD scheduling cell for the set of cells
· Two DCI 0_3 per slot of TDD scheduling cell for the set of cells
· For high-to-low SCS
· One DCI 0_3 per N consecutive slots of FDD scheduling cell for the set of cells
· Two DCI 0_3 per N consecutive slots of TDD scheduling cell for the set of cells, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 10: If UE supports FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2b, for a given scheduled cell in the set,
· For low-to-high SCS
· Up to one unicast SC-DCI or one DCI 0_3 per slot of FDD scheduling cell.
· Up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per slot of TDD scheduling cell.
· For high-to-low SCS
· Up to one unicast SC-DCI or one DCI 0_3 per N consecutive slots of FDD scheduling cell
· Up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per N consecutive slots of TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
Proposal 11: Support the main bullets in proposal 2-5 in [2] with removing the FFS part.
Proposal 12: There is no need to have separate FG or new component for the case when scheduling cell is not included in a set of cells and for the case when scheduling cell is not the reference cell for the set.
Proposal 13: There is no need to have separate FG for the case when same SCS but different carrier types between scheduling cell and set of cells.
Proposal 14: FG 49-5a and FG 49-5b should be introduced for DCI 1_3.
Proposal 15: Based on the above, we propose to update the FGs for DCI format 0_3/1_3 as in the appendix.
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Appendix 
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}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
[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 HARQ feedback types, candidate values: {type 1, type2, type 1 and type 2}, Note: the UE shall report the same value for all supported BC for FG 49-1
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
9) Support Type-2 for ‘Antenna port(s)’ field
10) The number of unicast DL 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
10) 
If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1, and if the scheduling cell is in the set:
· One unicast SC-DCI (for self scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast SC-DCI (for self scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1, and if the scheduling cell is NOT in the set;
· One DCI 1_3 per slot of scheduling cell for the set of cells
If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1.
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 1_3 per slot of scheduling cell.
11) Support monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1 or DCI formats 0_2/1_2 (if supported by the UE) on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for 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: 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}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
[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 HARQ feedback types, candidate values: {type 1, type2, type 1 and type 2}, Note: the UE shall report the same value for all supported BC for FG 49-1b
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
9) Support Type-2 for ‘Antenna port(s)’ field
10) 
If UE does not support FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1b:
· For low-to-high SCS
· One DCI 1_3 per slot of FDD/TDD scheduling cell for the set of cells
· For high-to-low SCS
· One DCI 1_3 per N consecutive slots of FDD/TDD scheduling cell for the set of cells, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
If UE supports FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1b, for a given scheduled cell in the set,
· For low-to-high SCS
· Up to one unicast SC-DCI or one DCI 1_3 per slot of FDD/TDD scheduling cell.
· For high-to-low SCS
· Up to one unicast SC-DCI or one DCI 1_3 per N consecutive slots of FDD/TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
11) Support monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1 or DCI formats 0_2/1_2 (if supported by the UE) on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 1_3.

FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
	
	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}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
[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
9)
If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2, and if the scheduling cell is in the set:
· One unicast SC-DCI (for self-scheduling) or one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of FDD scheduling cell, or
· Two unicast SC-DCI (for self-scheduling) or two DCI 0_3 for the set of cells that schedules at least the scheduling cell or one unicast SC-DCI (for self-scheduling) and one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of TDD scheduling cell, or
· One unicast SC-DCI (for self-scheduling) and one DCI 0_3 for the set of cells that schedules other than the scheduling cell per slot of FDD scheduling cell, or
· Two unicast SC-DCI (for self-scheduling) and two DCI 0_3 for the set of cells that schedules other than the scheduling cell per slot of TDD scheduling cell.
If UE does not support FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2, and if the scheduling cell is not in the set:
· One DCI 0_3 per slot of FDD scheduling cell for the set of cells, or
· Two DCI 0_3 per slot of TDD scheduling cell for the set of cells
If UE supports FG 6-10 for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2.
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 0_3 per slot of FDD scheduling cell.
· For a given scheduled cell in the set, up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per slot of TDD scheduling cell.
10) Support monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1 or DCI formats 0_2/1_2 (if supported by the UE) on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for 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: 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}
5) Max number of sets of cells supported by UE across PUCCH groups: Candidate value set of {1, 2, 3, 4, 5, 6, 7, 8}
6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
[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
9) If UE does not support FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2b:
· For low-to-high SCS
· One DCI 0_3 per slot of FDD scheduling cell for the set of cells
· Two DCI 0_3 per slot of TDD scheduling cell for the set of cells
· For high-to-low SCS
· One DCI 0_3 per N consecutive slots of FDD scheduling cell for the set of cells
· Two DCI 0_3 per N consecutive slots of TDD scheduling cell for the set of cells, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
If UE supports FG 6-10a for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 according to 49-2b, for a given scheduled cell in the set,
· For low-to-high SCS
· Up to one unicast SC-DCI or one DCI 0_3 per slot of FDD scheduling cell.
· Up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per slot of TDD scheduling cell.
· For high-to-low SCS
· Up to one unicast SC-DCI or one DCI 0_3 per N consecutive slots of FDD scheduling cell
· Up to two unicast SC-DCI or two DCI 0_3 or one unicast SC-DCI and one DCI 0_3 per N consecutive slots of TDD scheduling cell, where
· N = 2 for (30, 15), (60, 30), (120, 60)
· N = 4 for (60, 15), (120, 30)
· N = 8 for (120, 15)
10) Support monitoring SS set(s) for DCI formats 0_0/1_0/0_1/1_1 or DCI formats 0_2/1_2 (if supported by the UE) on PCell/PSCell/SCell for which the UE is configured to monitor SS set(s) for DCI format 0_3.
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default
	
	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
	49-5a
	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
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