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1. Introduction
In this contribution, we provide our initial views on UE features for NR_DSS and LTE_NR_DC_enh2.

2. Discussion

First of all, for both NR_DSS and LTE_NR_DC_enh2, we consider any of the FGs should NOT be per UE due to the difficulty of UE testing for all the frequency bands including licensed, unlicensed, and NTN bands.

NR_DSS
We consider that FG34-1 can be a basic capability to indicate the support of cross-carrier scheduling from a sSCell to PCell/PSCell. This includes minimum set of components, including Type-A monitoring, PCell/PSCell slot-level monitoring, narrowband precoding for a CORESET, etc. A UE should be able to indicate on which pair(s) of frequency band(s) the UE can support the combination(s) of {PCell/PSCell, sSCell}. For the PCell/PSCell, the SCS is only 15kHz. The frequency band(s) that can be configured as the PCell/PSCell is/are the band(s) where the UE reports support of FG5-28 (Rate-matching around LTE-CRS). 
FG34-2 ~ 34-6 are the FGs for advanced features.

LTE_NR_DC_enh2
FG35-1 should be per-BC and contains components that indicate max numbers of temporary RSs per CC and per UE, max number of trigger states, and max number of temporary RSs that can be associated with a trigger state. We assume that a temporary RS is constructed by multiple NZP-CSI-RS resources/resource sets and therefore, max numbers of NZP-CSI-RS resources/resource sets are subject to FG2-33.

For both NR_DSS and LTE_NR_DC_enh2, depending on RAN1 progress, we may need more FGs to accommodate the features that cannot be part of the FGs in the tables.
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34. NR_DSS
	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

	34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell for DL and UL with search space restrictions (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell with search space restrictions (Type A)

1) CIF configured on sSCell for CCS from sSCell to PCell/PSCell

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell
· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling (to be discussed in the Rel-17 WI)

4) #unicast DCI limits for PCell/PSCell scheduling
· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell

5) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell}
· SCS of PCell/PSCell is 15kHz
· SCS of sSCell is {15kHz, 30kHz, 60kHz}
· The frequency band(s) that can be configured as the PCell/PSCell is/are the band(s) where the UE supports FG5-28

6) For CSS set(s) and USS set(s) on the PCell/PSCell and USS set(s) on the sSCell (for CCS from sSCell to PCell/PSCell), the monitoring occasion is within the first 3 OFDM symbols of a PCell/PSCell slot

7) One CORESET configuration per BWP on sSCell for PCell/PSCell scheduling 
· Total number of CORESET configuration(s) on PCell/PSCell and on sSCell for PCell/PSCell scheduling on the active BWPs is per FG3-1/FG3-3 

8) Up to 3 search space sets per BWP on sSCell for PCell/PSCell scheduling
· Total number of search space sets on PCell/PSCell and on sSCell for PCell/PSCell scheduling on the active BWPs is up to 10

9) Precoder-granularity of REG bundle size
· FG3-7 is not applied to PCell/PSCell and sSCell if the UE is configured with cross-carrier scheduling from the sSCell to the PCell/PSCell

10) PCell/PSCell and sSCell are frame boundary aligned

11) Rel-15 PDCCH monitoring capability for PCell/PSCell and sSCell for PCell/PSCell scheduling

12) A-CSI-RS on PCell/PSCell triggered by a DCI format received on sSCell {yes, no}
 
	6-5
	Yes
	
	
	Per BC
	N
	N
	
	sSCell can only be configured in FR1


	Optional with UE capability signalling

	
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell for DL and UL without search space restrictions (Type B)
		Support of Cross-carrier scheduling from sSCell to PCell/PSCell without search space restrictions (Type B)

1) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell} among the candidate pair(s) reported in FG34-1 

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters

	34-1
	
	
	
	Per BC
	N
	N
	
	
	Optional with UE capability signalling

	
	34-3
	Additional PDCCH monitoring occasion on PCell/PSCell and sSCell for PCell/PSCell scheduling 
	Additional PDCCH monitoring occasion(s) on PCell/PSCell and sSCell for PCell/PSCell other than the one in FG34-1

Consider to re-use the span-based PDCCH monitoring defined for FG3-5b where the UE reports (X, Y) where the SCS should be 15kHz. FFS details.

The additional PDCCH monitoring occasion(s) is common for PDCCH monitored on PCell/PSCell and on sSCell for PCell/PSCell scheduling

1) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell} among the candidate pair(s) reported in FG34-1 

2) For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL on PCell/PSCell across the set of monitoring occasions

	34-1
	
	
	
	Per BC
	N
	N
	
	
	Optional with UE capability signalling

	
	34-4
	More than one CORESET configuration on sSCell per BWP for PCell/PSCell scheduling
	More than one CORESET configuration on sSCell per BWP for PCell/PSCell scheduling

Total number of CORESET configuration(s) on PCell/PSCell and on sSCell for PCell/PSCell scheduling on the active BWPs is per FG3-1/FG3-3 

	34-1
	
	
	
	Per BC
	N
	N
	
	
	Optional with UE capability signalling

	
	34-5
	Up to 10 search space sets in a PCell/PSCell slot for scheduling PCell/PSCell
	Up to 10 search space sets per BWP on sSCell for PCell/PSCell scheduling

Total number of search space sets on PCell/PSCell and on for PCell/PSCell scheduling on the active BWPs can be up to 10
	34-1
	
	
	
	Per BC
	N
	N
	
	
	Optional with UE capability signalling

	
	34-6
	Precoder-granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
	
1) Precoder granularity of CORESET size can be configured {on sSCell, on PCell/PSCell, on both sSCell and PCell/PSCell}

2) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell} among the candidate pair(s) reported in FG34-1

	34-1
	
	
	
	Per BC
	N
	N
	
	
	Optional with UE capability signalling





35. LTE_NR_DC_enh2
	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

	35. LTE_NR_DC_enh2
	35-1
	Temporary RS based SCell activation
	SCell activation with the assistance of temporary RS triggered by MAC CE

1) Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … 16}
2) Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 256}
3) Maximum number of triggering states for temporary RS based SCell activation by a MAC-CE {1 … 64}
4) Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}

Note: following are reported via the legacy feature, FG2-33 
· Maximum number of configured NZP-CSI-RS resources per CC
· Maximum total number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Maximum number simultaneous NZP-CSI-RS resources per CC
· Maximum total number of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs

	6-5
	Yes
	N/A
	
	Per BC

	No
	No
	
	
	Optional with capability signalling
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