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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Ref16006416]In the previous meeting, the initial UE features for Multi-carrier enhancements were agreed in [1]. In the contribution, we provide our views on UE features for Multi-carrier enhancements.

2. UE features for multi-cell scheduling
In the last meeting, the following issues were discussed and no consensus was achieved. We provide our views on these issues.
Issue#1: FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FG 49-1/49-2
There was a discussion in the previous meeting about whether these two cases (i.e., scheduling cell is in or not in the cell set) should have different FGs. What needs to be clarified first is whether there is a difference in implementation complexity between these two cases.
The first aspect that needs to consider is the complexity of blind detection of the mc-DCI format. Regarding the case of a scheduling cell within a cell set, our understanding of the existing agreement is that the reference cell may not necessarily be the scheduling cell, depending on the configuration of SS with mc-DCI format. The complexity of blind detection of the mc-DCI format can vary depending on the chosen reference cell.
· Case 1, if only a full SS for mc-DCI format is configured only on the scheduling cell, then the reference cell is the scheduling cell, and the BD/CCE counting is similar to self-scheduling in R15. 
· Case 2, if a full SS for mc-DCI is configured on the scheduling cell and a lite SS (i.e., SS in which all the optional fields are absent except for nrofCandidates) with the same searchSpaceId is configured for another co-scheduled cell, then the co-scheduled cell is the reference cell. BD/CCE counting of mc-DCI format, in this case, is similar to cross-carrier scheduling under the same SCS between the scheduling cell and the scheduled cell. 
[bookmark: _Ref135053266]Observation 1. The scheduling cell may or may not be the reference cell when the scheduling cell is in the cell set.
In Rel-15, self-scheduling and cross-carrier scheduling under the same SCS have different implementation complexities, so they are defined as different FGs (FG 6-5 and FG 6-10). Similarly, we can also separate Case 1 and Case 2 as different capabilities. 
For the case where the scheduling cell is outside the cell set, the reference cell must be one of the co-scheduled cell, and the BD/CCE counting of mc-DCI format behavior is similar to cross-carrier scheduling from the perspective of the reference cell. 
	6-5
	Basic DL NR-NR CA operation
	1) Up to16 DL carriers
2) Same numerology across carrier for data/control channel at a given time
	
	supportedBandCombinationList

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

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


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


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

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


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


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


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

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


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

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


[bookmark: _Ref134998348]In the last meeting, it was agreed that the basic FG 49-1 requires all the co-scheduled cells to have the same duplex mode, thus the basic FG should include only Type-1 HARQ-ACK codebook. FG 49-5 is supported to indicate the support of Type-2 HARQ-ACK codebook
	1) UE supports monitoring DCI format 1_3 for DL scheduling with same SCS between scheduling cell and cells in the set
2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type: value set: {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}, UE reports one or multiple of values from the value set 
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook


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

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


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

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


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

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


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

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

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


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

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


[bookmark: _Ref142568996][bookmark: _Ref131697486][bookmark: _Ref131697556]Proposal 9. Adopt FG 49-5/5a/5b.
[bookmark: _Ref142568997]Proposal 10. Introduce new FG to indicate the support of the following features for DCI format 0_3/1_3
· UE features for DL priority indicator in a DCI format 1_3
· UE features for UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
· UE features for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· UE features for cross-slot scheduling by DCI format 1_3 and DCI format 0_3
· UE features for Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching
Based on the above discussion, the UE feature for mc-scheduling can be updated as shown in the appendix (changes in red)

3. [bookmark: _Hlk134111194][bookmark: _Hlk131434340]UE features for Tx switching
	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
	Yes

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


[bookmark: _Ref134998357]Regarding the consequence if FG 49-Y is not supported, there are different understandings:
· Opt.1: if UE does not report FG 49-Y, when two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are on more than 2 bands within any two consecutive reference slots, the minimum separation time restriction is not applied. This allows for triggering two uplink switchings without any gap between them, and it is the same as the case of reporting FG 49-Y with X=0us
· Opt.2: if UE does not report FG 49-Y, when UL transmissions involved in the two uplink switchings are on more than 2 bands, the gap between the two uplink switchings should be more than 1 slot. In other words, the two uplink switchings involving more than 2 bands cannot be triggered in two consecutive reference slots. 
On one hand, Opt1 makes the reporting of X=0us unnecessary. On the other hand, from our understanding, the intention behind the minimum separation time is for memory flushing and reloading for new Rel-18 Tx switching cases. The requirement of 500us was specified for the less-advanced UEs. For the UEs that the memory flushing and reloading may not be a concern, e.g., UL switching and memory updates can be completed within the 2nd switching gap, 0us may be reported. From the perspective of deployment, it is more straightforward and implementation friendly that the UE does not report the X value if it cannot support two uplink switchings to be triggered in two consecutive reference slots when the involved UL transmissions are on more than 2 bands.
For clarity, we have made some revisions in the wording and have the following proposal.
[bookmark: _Ref142568998][bookmark: _Ref142574648]Proposal 11. The consequence, if FG 49-Y is not reported, can be revised as: two uplink switchings cannot be triggered in two consecutive reference slots for if UL transmissions involved in the two uplink switchings are on more than 2 bands. 
Based on the above discussion, the UE feature for Tx switching can be updated as shown in the appendix (changes in red)

Conclusion
In this contribution, we have the following observation and proposals for the UE feature:
Observation 1. The scheduling cell may or may not be the reference cell when the scheduling cell is in the cell set.
Proposal 1. Separate FGs can be defined for the case where the scheduling cell is the reference cell, and the case where the scheduling cell is not the reference cell. 
Proposal 2. No strong motivation to have separate FGs for the case when the same SCS but different carrier types are used between scheduling cell and set of cells.
Proposal 3. Clarify whether the case when different co-scheduled cells in a cell combination have different half-duplex modes is supported in Rel-18 Multi-carrier enhancements. If supported, separate FG for this mixed half-duplex mode case is needed.
Proposal 4. The note: ‘When the scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell’ should be kept.
Proposal 5. Add a note in FG 49-1&49-2: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format.
Proposal 6. No strong motivation to report the maximum total number of cells across different sets of cells.
Proposal 7. FG 49-1 does not allow for different duplex modes among the co-scheduled cells in a cell set, thus Type2 HARQ-ACK codebook is not mandatory for FG 49-1, FG 49-5 should be supported.
Proposal 8. The number of unicast DCI per cell set counts both mc-DCI format and legacy DCI format. 
Proposal 9. Adopt FG 49-5/5a/5b.
Proposal 10. Introduce new FG to indicate the support of the following features for DCI format 0_3/1_3 
· UE features for DL priority indicator in a DCI format 1_3
· UE features for UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3
· UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
· UE features for SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· UE features for cross-slot scheduling by DCI format 1_3 and DCI format 0_3
· UE features for Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching
Proposal 11. The consequence, if FG 49-Y is not reported, can be revised as: two uplink switchings cannot be triggered in two consecutive reference slots for if UL transmissions involved in the two uplink switchings are on more than 2 bands.
Reference
[1] [bookmark: _Ref131338932][bookmark: _Ref134622429]R1-2306223, Initial RAN1 UE features list for Rel-18 NR after RAN1#113

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

	49. NR_MC_enh
	49-1
	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
Note: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format
	
	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
Note: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format
	
	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-xxx
	Trigger BWP switching with same numerology using DCI format 0_3/1_3
	1) Active BWP switching by DCI format 0_3/1_3
Note: all switched-to BWPs have the same SCS, all switched-from BWPs have the same SCS, the current active BWPs SCS is the same as the indicated BWPs by DCI format 0_3/1_3
	6-1
	Yes
	
	UE does not support BWP switching with same numerology using DCI format 0_3/1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-xxx
	Trigger BWP switching with different numerologies using DCI format 0_3/1_3
	1) Active BWP switching by DCI format 0_3/1_3
2) different numerology can be configured for all the UE-specific RRC configured BWPs per carrier
Note: all switched-to BWPs have the same SCS, all switched-from BWPs have the same SCS, the current active BWPs SCS may or may not be the same as the indicated BWPs by DCI format 0_3/1_3
	6-1
	Yes
	
	UE does not support BWP switching with different numerologies using DCI format 0_3/1_3
	[Per band]
	N/A
	N/A
	N/A
	
	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 switchings cannot be triggered in two consecutive reference slots for if UL transmissions involved in the two uplink switchings are on more than 2 bands
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling




