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1. Introduction
In version 15.1.0 of TS 38.331, UE capabilities on L1/RF/RRM features were implemented in accordance with RAN1/4 inputs [1, 2]. With regards to capabilities defined in BPC, it turned out that all of them were included as per-CC. This was due to the reasoning that there was no type 2 feature (i.e. defined into BPC only). Rather, there were lots of type 3 features (i.e. defined into both BPC and per-band). In fact, per-CC capability in BPC makes the capability signalling prone to explode. This paper attempts to weigh up the rational of per-CC granularity for some of type 3 features.
2. Discussion
According to the agreements so far in RAN2 and the inputs from RAN1/4, the following capabilities are reasonable to have the per-CC granularity in BPC (although some of them may be revisited):
-	supportedSubcarrierSpacingDL/UL;
-	supportedBandwidthDL/UL;
-	scalingFactor0dot75;
-	supportedModulationOrderDL/UL;
-	maxNumberMIMO-LayersPDSCH;
-	maxNumberMIMO-Layers(Non)CB-PUSCH.
This paper does not attempt to revisit these features. With regards to the following type 3 features relevant to numerologies:
-- R1 6-8: Different numerology across PUCCH groups
	diffNumerologyAcrossPUCCH-Group	ENUMERATED {supported}						OPTIONAL,
-- R1 6-9: Different numerologies across carriers within the same PUCCH group
	diffNumerologyWithinPUCCH-Group	ENUMERATED {supported}						OPTIONAL,

There seems a rationale as the capability of simultaneous Tx/Rx with the same or different numerology (#2-2 in [2]) is expressed by the combination of SCS in BPC. Each baseband parameters per CC includes supported SCS. The presence of absence of the above two capabilities implies that different numerology across or within PUCCH group is supported for a given SCS.
In contrast, the other type 3 capabilities below are worthwhile discussing:
BasebandParametersPerCC-DL ::= SEQUENCE {
-- R1 2-2: PDSCH beam switching
	timeDurationForQCL					SEQUENCE {
		scs-60kHz							ENUMERATED {s7, s14, s28}				OPTIONAL,
		sch-120kHz							ENUMERATED {s14, s28}					OPTIONAL
	}																			OPTIONAL,
-- R1 1-10: Support of SCell without SS/PBCH block
	scellWithoutSSB					ENUMERATED {supported}						OPTIONAL,
-- R1 1-11: Support of CSI-RS RRM measurement for SCell without SS/PBCH block
	csi-RS-MeasSCellWithoutSSB		ENUMERATED {supported}						OPTIONAL,
-- R1 2-15a: Association between CSI-RS and SRS
	srs-AssocCSI-RS					ENUMERATED {supported}						OPTIONAL,
-- R1 3-1a: For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2
	type1-3-CSS						ENUMERATED {supported}						OPTIONAL,
-- R1 3-5 & 3-5a: For type 1 with dedicated RRC configuration, type 3, and UE-SS,, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 (with a DCI gap)
	pdcchMonitoringAnyOccasions		ENUMERATED {withoutDCI-gap, withDCI-gap}	OPTIONAL,
-- R1 5-1a: UE specific RRC configure UL/DL assignment
	ue-SpecificUL-DL-Assignment		ENUMERATED {supported}						OPTIONAL,
-- R1 5-11 & 5-11a: Up to 2/7 unicast PDSCHs per slot for different TBs
	pdsch-DifferentTB-PerSlot		SEQUENCE {
		scs-15kHz						ENUMERATED {upto2, upto7}					OPTIONAL,
		scs-30kHz						ENUMERATED {upto2, upto7}					OPTIONAL,
		scs-60kHz						ENUMERATED {upto2, upto7}					OPTIONAL,
		scs-120kHz						ENUMERATED {upto2, upto7}					OPTIONAL
	}																			OPTIONAL,
-- R1 6-10: Cross carrier scheduling
	crossCarrierScheduling			ENUMERATED {supported}						OPTIONAL,
-- R1 6-21: DL search space sharing for CA
	searchSpaceSharingCA-DL			ENUMERATED {supported}						OPTIONAL
}

BasebandParametersPerCC-UL ::= SEQUENCE {
-- R1 2-53: SRS resources
	supportedSRS-Resources			SRS-Resources								OPTIONAL,
-- R1 2-55: SRS Tx switch
	srs-TxSwitch					SRS-TxSwitch								OPTIONAL,
-- R1 2-57: Support low latency CSI feedback
	lowLatencyCSI-Feedback				ENUMERATED {supported}					OPTIONAL,
-- R1 5-12 & 5-12a: Up to 2/7 PUSCHs per slot for different TBs
	pusch-DifferentTB-PerSlot		SEQUENCE {
		scs-15kHz						ENUMERATED {upto2, upto7}					OPTIONAL,
		scs-30kHz						ENUMERATED {upto2, upto7}					OPTIONAL,
		scs-60kHz						ENUMERATED {upto2, upto7}					OPTIONAL,
		scs-120kHz						ENUMERATED {upto2, upto7}					OPTIONAL
	}																			OPTIONAL,
-- R1 6-7: Two PUCCH group
	twoPUCCH-Group					ENUMERATED {supported}						OPTIONAL,
-- R1 6-10: Cross carrier scheduling
	crossCarrierScheduling			ENUMERATED {supported}						OPTIONAL,
-- R1 6-11: Number of supported TAGs
	supportedNumberTAG				ENUMERATED {n2, n3, n4}						OPTIONAL,
-- R1 6-18: Supplemental uplink with dynamic switch
	dynamicSwitchSUL				ENUMERATED {supported}						OPTIONAL,
-- R1 6-19: Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS/PRACH on the other UL carrier in the same cell
-- Details on the channel/signal combination are to be described in TS 38.306
	simultaneousTxSUL-NonSUL		ENUMERATED {supported}						OPTIONAL,
-- R1 6-22: UL search space sharing for CA
[bookmark: _Hlk508824709]	searchSpaceSharingCA-UL			ENUMERATED {supported}						OPTIONAL
}

These features seem not be necessary to be supported or IOTed per CC-granularity. In lieu, per-UE capability or at least per-band capability would be sufficient.
3. Summary and proposal
In conclusion, the followings are proposed:
Proposal 1:	The following features are taken out of per-CC BPC and defined as per-UE capability:
-	scellWithoutSSB;
-	csi-RS-MeasSCellWithoutSSB;
-	srs-AssocCSI-RS, type1-3-CSS;
-	pdcchMonitoringAnyOccasions;
-	ue-SpecificUL-DL-Assignment;
-	crossCarrierScheduling (DL/UL);
-	searchSpaceSharingCA-DL/UL;
-	supportedSRS-Resources;
-	srs-TxSwitch;
-	lowLatencyCSI-Feedback;
-	twoPUCCH-Group;
-	supportedNumberTAG;
-	dynamicSwitchSUL;
-	simultaneousTxSUL-NonSUL.
Proposal 2:	The following features are taken out of per-CC BPC and defined as per-band capability:
-	timeDurationForQCL;
-	pdsch/pusch-DifferentTB-PerSlot.
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