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1. Introduction
RAN2 has received an LS from RAN1 on L1 features list [1]. In accordance with request from RAN2, The L1 features are classified into the following four types [2].
Type 1:	Layer-1 features relevant to RF characteristics
Type 2:	Layer-1 features that influence baseband processing when UE is configured with NR CA/MR-DC/SUL
Type 3:	Layer-1 features having both Type 1 and Type 2 characteristics (like the MIMO capability and the other LTE UE capabilities included per band in the band combination or per band combination)
Type 4:	Layer-1 features independent from the other features and not categorized into any of the above types
This paper provides TP to 38.331/306 to implement the L1 features together with some proposals to build a common consensus and guideline for their implementation. It is noted that RAN4 is doing the same exercise and so the RAN4 input is likely to come during this meeting. Once the RAN4 input is received, the TP is to be updated to incorporate their inputs.
2. Discussion
2.1. Handling of FR1/FR2 differentiation
In addition to FDD/TDD differentiation, the RAN1 feature list suggests another differentiation in terms of FR1/FR2 [1]. For LTE capabilities requiring FDD/TDD differentiation, the UE can signal different bit setting for FDD/TDD as excerpted from 36.331 below. 
UE-EUTRA-Capability-v9a0-IEs ::=	SEQUENCE {
	featureGroupIndRel9Add-r9			BIT STRING (SIZE (32))				OPTIONAL,
	fdd-Add-UE-EUTRA-Capabilities-r9	UE-EUTRA-CapabilityAddXDD-Mode-r9	OPTIONAL,
	tdd-Add-UE-EUTRA-Capabilities-r9	UE-EUTRA-CapabilityAddXDD-Mode-r9	OPTIONAL,
	nonCriticalExtension				UE-EUTRA-Capability-v9c0-IEs		OPTIONAL
}

UE-EUTRA-CapabilityAddXDD-Mode-r9 ::=	SEQUENCE {
	phyLayerParameters-r9				PhyLayerParameters					OPTIONAL,
	featureGroupIndicators-r9			BIT STRING (SIZE (32))				OPTIONAL,
	featureGroupIndRel9Add-r9			BIT STRING (SIZE (32))				OPTIONAL,
	interRAT-ParametersGERAN-r9			IRAT-ParametersGERAN				OPTIONAL,
	interRAT-ParametersUTRA-r9			IRAT-ParametersUTRA-v920			OPTIONAL,
	interRAT-ParametersCDMA2000-r9		IRAT-ParametersCDMA2000-1XRTT-v920	OPTIONAL,
	neighCellSI-AcquisitionParameters-r9	NeighCellSI-AcquisitionParameters-r9	OPTIONAL,
	...
}

An intuitive approach of dealing with FR1/FR2 differentiation is to adopt the same structure as for LTE FDD/TDD. Together with FDD/TDD differentiation, the following 8 cases have to be differentiated:
-	For FDD;
-	For TDD;
-	For FR1;
-	For FR2;
-	For FDD and FR1;
-	For FDD and FR2;
-	For TDD and FR1;
-	For TDD and FR2.
For this to work, the ASN.1 structure looks like as shown below.
UE-NR-Capability ::=	SEQUENCE {
	fdd-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	tdd-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	fr1-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	fr2-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	fdd-FR1-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	fdd-FR2-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	tdd-FR1-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	tdd-FR2-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode		OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

UE-NR-CapabilityAddXDD-FRX-Mode ::=	SEQUENCE {
	phyLayerParametersCommon			PhyLayerParametersCommon			OPTIONAL,
	...
}

Although the ASN.1 structure looks lengthy, this approach would not be a significant concern in terms of the signalling overhead. As can be seen in the RAN1 feture list, not all of the features require the FDD/TDD and/or FR1/FR2 differentiation. Of course, another approach could be envisaged, e.g using a bit string as shown below.
PhyLayerParameters ::=	SEQUENCE {
	featureA				BIT STRING (SIZE (4))					OPTIONAL,
	...
}

Each bit indicates support of [FDD, TDD, FR1, FR2]. However, this approach always consumes 4 or 2 bits for a feature requiring FDD/TDD and/or FR1/FR2 differentiation. In that sense, the exntension of LTE approach would be better in terms of the signalling overhead. This approach is applicable to per UE capability (type 4) and BPC (type 2/3). Therfore, the following is proposed:
Proposal 1:	For per UE capability and BPC, The UE can signal the different bit setting for FDD/TDD and/or FR1/FR2 in the capability signalling by extending the ASN.1 structure as specified for LTE.
In the RAN1 feature list, some of the type 1 features (i.e. per band capability) require FR1/FR2 differentiation (and/or TDD/TDD differentiation). Nonetheless, per-band capability signalling itself enables the UE to indicate functional support depending on FR1/FR2 and/or FDD/TDD. Thus, no additional signalling is required for the type 1 feature even though FR1/FR2 and/or FDD/TDD have to be differentiated. 
Observation:	Per-band capability signalling enables the UE to indicate functional support depending on FDD/TDD and/or FR1/FR2. Thus, no additional signalling is not need for type 1 features to differentiate duplex modes and FR1/FR2.
2.2. FDD/TDD only or FR1/FR2 only feature
Some of the featuers are supported only for TDD, FR1 or FR2. For instance, RACH preamble format A1, A2, A3, C0 for SCS120 (#1-2 in [1]), is only applicable to FR2. One possible approach is to group such features, e.g. as shown below.
PhyParameters ::=	SEQUENCE {
	-- Capabilities common to FDD/TDD and/or FR1/FR2
	phyParametersCommon			PhyParametersCommon					OPTIONAL,
	-- Capabilities XDD or FRX differentiation is allowed
	phyParametersXDD-FRX-Diff	PhyParametersXDD-FRX-Diff
	-- Applicable to TDD only
	phyParametersTDD			PhyParametersTDD						OPTIONAL,
	-- Applicable to FR2 only
	phyParametersFR2			PhyParametersFR2						OPTIONAL,
	...
}

LTE UE capability does not define such a grouping in terms of FDD/TDD. Namely, L1 features are included in PhyLayerParameters no matter if the feature is supported only for FDD or TDD. For NR, in contrast, the above alternative approach looks better as another dimension of differentiation is to be defined. In addition, only the L1 features requiring FDD/TDD and/or FR1/FR2 differentiation can be grouped to enable such the differentiation. Therefore, the following is proposed:
Proposal 2:		Physical layer parameters are classified into: 
1)	features common to FDD/TDD and FR1/FR2 (e.g. PhyParametersCommon);
	2)	features requiring FDD/TDD and/or FR1/FR2 differentiation (e.g. PhyParametersXDD-FRX-Diff)
3)	features only for FDD/TDD and/or FR1/FR2 (e.g. PhyParametersXDD, PhyLayerParametersFRX, etc.).
2.3. RAN2 related features
RAN2 is asked to consult about some of the features in [1] as excerpted below.
Table 2.3-1:	RAN2 related features in [1]
	Feature group
	components
	Type
	FDD/TDD diff.
	FR1/FR2 diff.
	Note
	Responsible WG
	RAN WG recommendation

	Basic initial access channels and procedures
	1) RACH preamble format other than what is listed in 1-2
2) SS block based RRM measurement 
[3) RMSI/broadcast OSI reception]
[4] Paging]
	N.A
	No need
	No need
	RAN2 to check components 3 and 4 for SA and NSA applicability
	RAN1
	Mandatory w/o IOT bit

	[On demand based system information]
	
	
	[Yes]
	[ No need]
	RAN2 to check
	RAN2
	

	More than one SR configurations per PUCCH group
	
	[4]
	No need
	No need
	RAN2 to check
	RAN1/2
	

	Support 2 simultaneous UL transmissions for problematic cases
	Delete [1) Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell]
[2) Case 2: Release 15 LTE-FDD HARQ timing]
[3) UL offset for Case 1 based HARQ feedback]
	2
	
	
	RAN2/4 to decide
This is a UE feature for LTE for a LTE/NR dual connectivity UE
	RAN2/4
	

	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.
	2
	[Yes]
	Yes
	For EN-DC
	RAN
	

	Operation A with single UL Tx case 1
	
	2
	[Yes]
	[Yes]
	For EN-DC
	
	Mandatory with capability signaling conditioned that UE does not support dynamic power sharing, optional for UEs supporting dynamic power sharing



With regards to basic initial access channels and procedures, RMSI/broadcast OSI reception, the December/2017 verson of the RAN1 specifications have already supported P-BCH, PDCCH and PDSCH for broadcast OSI recerption as well as RMSI. Nevertheless, a question can be envisaged how to test broadcast OSI reception by the December/2017 specification due to the fact that NR RRC has not specifid any SIBs yet. In that sense, a safer approach is only to include P-BCH (MIB) reception for NSA as a basic feature. Broadcast SIB reception including RMSI and OSI is to be a part of the basic features for SA. Likewise, paging is to be a part of the basic features for SA since the paging message has yet to be introduced in NR RRC. Therefore, the following is proposed:
Proposal 3:	P-BCH (MIB) recepction is a component of basic initial access channels and procedures for EN-DC.
Proposal 4:	Broadcast SIB reception including RMSI/OSI and paging are components of basic initial access channels and procedures for NR standalone.
With regards to on-demand based SI, it can be discussed after March as it is related to SA only. 
With regards to more than one SR configurations per PUCCH group, RAN1 discussed that it is a type 4 feature [2]. RAN2 has also agreed the corresponding capability called “numberOfSR-Configurations” as a MAC parameter. It does not make sense to define a separate capability signalling in MAC and PHY for the same feature. The capability signalling defined as a MAC parameter can also cover the physical layer aspects. Furthermore, although RAN1 suggests the FDD/TDD differentiation is not needed as in Table 2.3-1, RAN2 agreed that it is needed at the last AH meeting below.
-	Separate capability parameters for FDD and TDD are required for C-DRX related capabilities and skipUplinkTxDynamic, logicalChannelSR-DelayTimer, numberOfSR-Configurations and numberOfConfiguredGrantConfigurations in MAC-Parameters, bearer and measurement related capabilities.
The discrepancy between the WGs has to be ironed out. On multiple SR configurations, the followings are proposed:
Proposal 5:	More than one SR configurations per PUCCH group (a.k.a numberOfSR-Configurations in RAN2) are defined as a MAC parameter which covers the physical layer aspects.
Proposal 6:		Discuss whether: 
1) RAN2 confirm the previous agreement that FDD/TDD differentiation is needed for multiple SR configurations; or
2) Revert the previous agreement that FDD/TDD differentiation is NOT needed for multiple SR configuration (as RAN1 suggests).
With regards to simultaneous UL transmissions for problematic cases, it is up to RAN4 to decide whether and how to support. RAN2 should wait for their input.
With regards to Dynamic power sharing for LTE-NR DC and Operation A with single UL Tx case 1, the RAN1 feature list notes that these features are introduced for EN-DC. These two features are classified into type 2 feature which is defined per CA BW class or per CC inside BPC. Furthermore, both FDD/TDD and FR1/FR2 need to be differentiated, although it has yet to be decided. Due to the fact that EN-DC is operated by a combination of LTE and NR bands, it is apparently difficult to grasp how FDD/TDD and FR1/FR2 differentiation is applied for the EN-DC specific feature.
On the other hand, RAN2 agreed as follows at the last AH meeting.
-	UE capability for support of dynamic power sharing is contained within the MR-DC container.
-	UE capability for support of LTE TDM pattern is added to LTE UE capabilities. The support of this UE capability is conditionally mandatory for UEs that do not support dynamic power sharing, and for UEs that indicate single UL for any BC, and optional otherwise.
So far, it is safer to stick to the previous RAN2 agreement assuming that FDD/TDD and FR1/FR2 differentiation is not required, until the further input is received. The following is proposed:
Proposal 7:	Stick to the following RAN2 agrement assuming that duplex modes and FR1/FR2 differentiation is not needed.
-	UE capability for support of dynamic power sharing is contained within the MR-DC container.
-	UE capability for support of LTE TDM pattern is added to LTE UE capabilities.
2.4. Basic NR features (mandatory w/o IOT bit)
In the RAN1 feature list, the basic component featuers are listed which are to be mandatory without IOT bit. RAN2 has also agreed on some of the basic featuers for our radio protocols which are mandatory without IOT bit as well. For LTE, such the features are not described in the specification. It is worthwhile discussing whether the basic features for NR are visible to the specification. From open standard viewpoints, a sensible approach is to make it visible in the specification. As such, the following is proposed:
Proposal 8:	The basic feature components specified as mandatory without IOT bit are captured in TS 38.306.
3. Summary and proposal
In summry, the followings were proposed:
Observation:	Per-band capability signalling enables the UE to indicate functional support depending on FDD/TDD and/or FR1/FR2. Thus, no additional signalling is not need for type 1 features to differentiate duplex modes and FR1/FR2.
Proposal 1:	For per UE capability and BPC, The UE can signal the different bit setting for FDD/TDD and/or FR1/FR2 in the capability signalling by extending the ASN.1 structure as specified for LTE.
Proposal 2:		Physical layer parameters are classified into: 
1)	features common to FDD/TDD and FR1/FR2 (e.g. PhyParametersCommon);
	2)	features requiring FDD/TDD and/or FR1/FR2 differentiation (e.g. PhyParametersXDD-FRX-Diff)
	3)	features only for FDD/TDD and/or FR1/FR2 (e.g. PhyParametersXDD, PhyLayerParametersFRX, etc.).
Proposal 3:	P-BCH (MIB) recepction is a component of basic initial access channels and procedures for EN-DC.
Proposal 4:	Broadcast SIB reception including RMSI/OSI and paging are components of basic initial access channels and procedures for NR standalone.
Proposal 5:	More than one SR configurations per PUCCH group (a.k.a numberOfSR-Configurations in RAN2) are defined as a MAC parameter which covers the physical layer aspects.
Proposal 6:		Discuss whether: 
1) RAN2 confirm the previous agreement that FDD/TDD differentiation is needed for multiple SR configurations; or
2) Revert the previous agreement that FDD/TDD differentiation is NOT needed for multiple SR configuration (as RAN1 suggests).
Proposal 7:	Stick to the following RAN2 agrement assuming that duplex modes and FR1/FR2 differentiation is not needed.
-	UE capability for support of dynamic power sharing is contained within the MR-DC container.
-	UE capability for support of LTE TDM pattern is added to LTE UE capabilities.
Proposal 8:	The basic feature components specified as mandatory without IOT bit are captured in TS 38.306.
TPs to 38.331/306 are provided in section 5 and 6 in this paper.
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5. TP to 38.331 (based on v15.0.1)
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The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::= SEQUENCE {
	pdcp-Parameters						PDCP-Parameters, 
	rlc-Parameters						RLC-Parameters,						-- FFS OPTIONAL
	mac-Parameters						MAC-Parameters,						-- FFS OPTIONAL 
	phyLayer-Parameters						PhyLayer-Parameters,
	rf-Parameters						RF-Parameters,
	measParameters						MeasParameters							OPTIONAL,
	fdd-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	tdd-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	fr1-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	fr2-Add-UE-NR-Capabilities			UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	fdd-FR1-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	fdd-FR2-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	tdd-FR1-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	tdd-FR2-Add-UE-NR-Capabilities		UE-NR-CapabilityAddXDD-FRX-Mode			OPTIONAL,
	nonCriticalExtension				SEQUENCE {}								OPTIONAL
}

UE-NR-CapabilityAddXDD-FRX-Mode ::=	SEQUENCE {
	phy-ParameterXDD-FRX-Diff		Phy-ParametersXDD-FRX-Diff				OPTIONAL,
	...
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PhyLayer-Parameters ::=	SEQUENCE {
	phy-ParametersCommon			Phy-ParametersCommon					OPTIONAL,
	phy-ParametersXDD-FRX-Diff		Phy-ParametersXDD-FRX-Diff				OPTIONAL,
	phy-ParametersFR1				Phy-ParametersFR1						OPTIONAL,
	phy-ParametersFR2				Phy-ParametersFR2						OPTIONAL,
	supportedBasebandProcessingCombination		SupportedBasebandProcessingCombination
	-- FFS on other parameters
}

Phy-ParametersCommon ::=	SEQUENCE {
-- 0-10: Extended CP
	extendedCP							ENUMERATED {supported}						OPTIONAL,
-- 1-9: CSI-RS based CFRA for HO
	csi-RS-CFRA-ForHO					ENUMERATED {supported}						OPTIONAL,
-- 3-3: More than one CORESET per BWP (in addition to CORESET #0)
	multipleCORESET						ENUMERATED {supported}						OPTIONAL,
-- 3-4: More than one TCI state per CORESET
	multipleTCI							ENUMERATED {supported}						OPTIONAL,
-- 3-6: Dynamic SFI monitoring and dynamic UL/DL determination
	dynamicSFI							ENUMERATED {supported}						OPTIONAL,
-- 4-12: HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
	spatialBundlingHARQ-ACK				ENUMERATED {supported}						OPTIONAL,
-- 4-14: PUCCH transmission carrying P-CSI reporting (or piggybacked on a PUSCH)
	periodicCSI-ReportingPUCCH			ENUMERATED {supported}						OPTIONAL,
-- 4-15: PUCCH transmission carrying SP-CSI reporting (or piggybacked on a PUSCH)
	semiPersistentCSI-ReportingPUCCH	ENUMERATED {supported}						OPTIONAL,
-- 4-16: PUSCH transmission carrying SP-CSI reporting 
	semiPersistentCSI-ReportingPUSCH	ENUMERATED {supported}						OPTIONAL,
-- 4-17: PUSCH transmission carrying A-CSI reporting
	aperiodicCSI-Reporting-PUSCH		ENUMERATED {supported}						OPTIONAL,
-- 4-18: More than one CSI reporting on one channel once per slot
	multipleCSI-Reporting				ENUMERATED {supported}						OPTIONAL,
-- 4-19: SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or piggybacked on a PUSCH)
	mux-SR-HARQ-ACK-CSI-PUCCH			ENUMERATED {supported}						OPTIONAL,
-- 4-20: UCI code-block segmentation 
	uci-CodeBlockSegmentation			ENUMERATED {supported}						OPTIONAL,
-- 4-21: Dynamic beta-offset configuration and indication for HARQ-ACK and/or CSI
	dynamicBetaOffsetInd-HARQ-ACK-CSI	ENUMERATED {supported}						OPTIONAL,
-- 4-22: More than one PUCCH transmissions per slot
	multiplePUCCH-PerSlot				ENUMERATED {supported}						OPTIONAL,
-- 4-23: Repetitions for PUCCH format 1, 3,and 4 over multiple slots with K = 1, 2, 4, 8
	pucch-Repetition-F1-3-4				ENUMERATED {supported}						OPTIONAL,
-- 5-2: RA type 0 for PUSCH
	ra-Type0-PUSCH						ENUMERATED {supported}						OPTIONAL,
-- 5-3: Dynamic switching between RA type 0 and RA type 1 for PDSCH
	dynamicSwitchRA-Type0-1-PDSCH		ENUMERATED {supported}						OPTIONAL,
-- 5-4: Dynamic switching between RA type 0 andRA type 1 for PUSCH
	dynamicSwitchRA-Type0-1-PUSCH		ENUMERATED {supported}						OPTIONAL,
-- 5-5: Advanced UE processing time for N1 and N2 for PDSCH mapping type A (Capability #2)
	ue-ProcTime-PDSCH-TypeA				ENUMERATED {supported}						OPTIONAL,
-- 5-6: UE processing time for N1 and N2 for PDSCH mapping type B
	ue-ProcTime-PDSCH-TypeB				ENUMERATED {supported}						OPTIONAL,
-- 5-7: Interleaving for VRB-to-PRB mapping for PDSCH
	interleavingVRB-ToPRB-PDSCH			ENUMERATED {supported}						OPTIONAL,
-- 5-8: Interleaving for VRB-to-PRB mapping for PUSCH
	interleavingVRB-ToPRB-PUSCH			ENUMERATED {supported}						OPTIONAL,
-- 5-9: Intra-slot frequency-hopping for PUSCH [except for Msg. 3]
	intraSlotFreqHopping-PUSCH			ENUMERATED {supported}						OPTIONAL,
-- 5-10: Inter-slot frequency hopping for PUSCH
	interSlotFreqHopping-PUSCH			ENUMERATED {supported}						OPTIONAL,
-- 5-11: More than one PDSCHs per slot for different TBs [in TDM manner FDM?]
	MultiplePDSCH-DifferentTB			ENUMERATED {supported}						OPTIONAL,
-- 5-12: More than one PUSCHs per slot for different TBs [in TDM manner FDM?]
	MultiplePUSCH-DifferentTB			ENUMERATED {supported}						OPTIONAL,
-- 5-13: Type 1 configured PUSCH repetitions within a slot
	type1-PUSCH-RepetitionOneSlot		ENUMERATED {supported}						OPTIONAL,
-- 5-14: Type 1 configured PUSCH repetitions over multiple slots
	type1-PUSCH-RepettitionMultiSlots	ENUMERATED {supported}						OPTIONAL,
-- 5-15: Type 2 configured PUSCH repetitions within a slot
	type2-PUSCH-RepetitionOneSlot		ENUMERATED {supported}						OPTIONAL,
-- 5-16: Type 2 configured PUSCH repetitions over multiple slots
	type1-PUSCH-RepettitionMultiSlots	ENUMERATED {supported}						OPTIONAL,
-- 5-17: PUSCH repetitions over multiple slots
	pusch-RepetitionMultiSlots			ENUMERATED {supported}						OPTIONAL,
-- 5-18: DL SPS
	downlinkSPS							ENUMERATED {supported}						OPTIONAL,
-- 5-19: Type 1 Configured UL grant
	configuredUL-GrantType1				ENUMERATED {supported}						OPTIONAL,
-- 5-20: Type 2 Configured UL grant
	configuredUL-GrantType2				ENUMERATED {supported}						OPTIONAL,
-- 5-21: Pre-emption indication for DL
	pre-EmptIndication-DL				ENUMERATED {supported}						OPTIONAL,
-- 5-22 & 5-25: CBG-based re-transmission for DL/UL using CBGTI
	cbg-TransIndication					BIT STRING (SIZE (2))						OPTIONAL,
-- 5-23: CBGFI for CBG-based re-transmission for DL
	cbg-FlushIndication-DL				ENUMERATED {supported}						OPTIONAL,
-- 5-24: Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL
	dynamicHARQ-ACK-CodeB-CBG-Retx-DL	ENUMERATED {supported}						OPTIONAL,
-- 5-26: Semi-static rate-matching resource set configuration for DL
	rateMatchingResrcSetSemi-Static		ENUMERATED {supported}						OPTIONAL,
-- 5-27: Dynamic rate-matching resource set configuration for DL
	rateMatchingResrcSetDynamic			ENUMERATED {supported}						OPTIONAL,
-- 5-28: Rate-matching around LTE CRS
	rateMatchingLTE-CRS					ENUMERATED {supported}						OPTIONAL,
-- 6-2 & 6-3: Type A/B BWP adaptation (up to 2/4 BWPs) with same numerology
	bwp-SameNumerology					ENUMERATED {upto2, upto4}					OPTIONAL,
-- 6-4: BWP adaptation (up to 4 BWPs) with different numerologies
	bwp-DiffNumerology					ENUMERATED {supported}						OPTIONAL,
-- 8-3: TPC-PUSCH-RNTI
	tpc-PUSCH-RNTI						ENUMERATED {supported}						OPTIONAL,
-- 8-4: TPC-PUCCH-RNTI
	tpc-PUCCH-RNTI						ENUMERATED {supported}						OPTIONAL,
-- 8-5: TPC-SRS-RNTI
	tpc-SRS-RNTI						ENUMERATED {supported}						OPTIONAL,
-- 8-6: Absolute TPC command mode
	absoluteTPC-Command					ENUMERATED {supported}						OPTIONAL
}

Phy-ParametersXDD-FRX-Diff ::=	SEQUENCE {
-- 3-2&3-5: Unicast PDCCH monitoring following Case 1-2, and any symbols in a slot
	dedicatedPDCCHmonitoring			ENUMERATED {anysingle, anymultiples}		OPTIONAL,
-- 4-3: PUCCH format 2 over 1 – 2 OFDM symbols once per slot with FH for FR1 and without FH for FR2
	pucch-F2-WithFH-FR1-WithoutFH-FR2	ENUMERATED {supported}						OPTIONAL,
-- 4-4: PUCCH format 3 over 4 – 14 OFDM symbols once per slot with FH for FR1 and without FH for FR2
	pucch-F3-WithFH-FR1-WithoutFH-FR2	ENUMERATED {supported}						OPTIONAL,
-- 4-5: PUCCH format 4 over 4 – 14 OFDM symbols once per slot with FH for FR1 and without FH for FR2
	pucch-F4-WithFH-FR1-WithoutFH-FR2	ENUMERATED {supported}						OPTIONAL
}

Phy-ParametersFR1 ::=	SEQUENCE {
-- 4-6: Non-frequency hopping for PUCCH formats 0 and 2 for FR1
	freqHoppingPUCCH-F0-2			ENUMERATED {notSupported}						OPTIONAL,
-- 4-7: Non-frequency hopping for PUCCH format 1, 3, and 4 for FR1
	freqHoppingPUCCH-F1-3-4				ENUMERATED {notSupported}					OPTIONAL
}

Phy-ParametersFR2 ::=	SEQUENCE {
-- 4-8: Frequency hopping for PUCCH formats 0 and 2 for FR2
	freqHoppingPUCCH-F0-2				ENUMERATED {supported}						OPTIONAL,
-- 4-9: Frequency hopping for PUCCH format 1, 3, and 4 for FR2
	freqHoppingPUCCH-F1-3-4				ENUMERATED {supported}						OPTIONAL
}

RF-Parameters ::= SEQUENCE {
	supportedBandListNR					SupportedBandListNR,
	supportedBandCombination			BandCombinationList,
	intraBandAsyncFDD					ENUMERATED {supported}	OPTIONAL
	-- FFS Whether intraBandAsyncFDD is included per UE or per band combination
}

SupportedBandListNR ::=	SEQUENCE (SIZE (1..maxBands)) OF BandNR

SupportedBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombination

BasebandProcessingCombination ::= SEQUENCE {
	basebandParametersPerBand		SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand
	-- FFS on other parameters
}

BasebandParametersPerBand ::= SEQUENCE {
	ca-BandwidthClassDL			CA-BandwidthClass,
	ca-BandwidthClassUL			CA-BandwidthClass,
	basebandParametersPerCC		SEQUENCE (SIZE (1..maxNrofSCellsmaxNrofCC)) OF BasebandParametersPerCC,
	supportedBW-PerCC			BW-PerCC,
	-- FFS on the need (e.g. if ca-BandwidthClass is sufficient to cover BW-PerCC)
-- 1-10: Support of SCell without SS/PBCH block
	scellWithoutSSB				ENUMERATED {supported}					OPTIONAL,
-- 2-53: SRS resources
	supportedSRS-Resources		SRS-Resources							OPTIONAL,
-- 2-55: SRS Tx switch
	srs-TxSwitch				SRS-TxSwitch							OPTIONAL
	-- FFS on other parameters
}

BasebandParametersPerCC ::= SEQUENCE {
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
	modulationOrder					ModulationOrder,
	subCarrierSpacing				SubCarrierSpacing
	-- FFS if modulationOrder and subCarrierSpacing are included per Band or per CC 
	-- FFS on other parameters 
}

BandNR ::=	SEQUENCE {
	bandNR							FreqBandIndicatorNR,
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL	mimo-ParametersPerBand			MIMO-ParametersPerBand				OPTIONAL,

-- 2-53: SRS resources
	supportedSRS-Resources			SRS-Resources						OPTIONAL,
-- 2-55: SRS Tx switch
	srs-TxSwitch					SRS-TxSwitch						OPTIONAL
	-- FFS on other parameters 
}

CA-BandwidthClass ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-ParametersPerBandCapability ::= SEQUENCE {
-- 2-3: PDSCH MIMO layers. Absence of this field implies support of one layer.
	maxNumberMIMO-LayersDL			ENUMERATED {twoLayers, fourLayers, eightLayers}		OPTIONAL,
-- 2-14: Codebook based PUSCH MIMO transmission. Absence of this field implies support of one layer.
	maxNumberMIMO-LayerUL			ENUMERATED {twoLayers, fourLayers}					OPTIONAL,
-- 2-4: TCI states for PDSCH
	maxNumberConfiguredTCIstates	ENUMERATED {n4, n8, n16, n32, n64}					OPTIONAL,
	maxNumberActiveTCI-PerCC		ENUMERATED {n1, n2, n4, n8}							OPTIONAL,
-- 2-13: PUSCH transmission coherence
	pusch-TransCoherence	ENUMERATED {nonCoherent, partialNonCoherent, fullCoherent}	OPTIONAL,
-- 2-15a: Reciprocity based PUSCH transmission
	pusch-PrecodingReciprocity		ENUMERATED {supported}								OPTIONAL,
-- 2-20: Beam correspondence
	beamCorrespondence				ENUMERATED {supported}								OPTIONAL,
-- 2-21: Periodic beam management
	periodicBeamManagement			ENUMERATED {supported}								OPTIONAL,
-- 2-22: Aperiodic beam management
	apeioricBeamManagement			ENUMERATED {supported}								OPTIONAL,
-- 2-23: Semi-persistent beam management
	semiPersistentBeamManagement	ENUMERATED {supported}								OPTIONAL,
-- 2-26: Receiving beam selection
	maxNumberRxbeam					INTEGER (1..8)										OPTIONAL,
-- 2-31: Beam failure recovery
	maxNumberCSI-RS-BFR				INTEGER (1..8)										OPTIONAL,
	maxNumberSSB-BFR				INTEGER (1..8)										OPTIONAL,
-- 2-45 & 2-48: 2 ports of DL/UL PTRS
	twoPortsPTRS					BIT STRING (SIZE (2))								OPTIONAL,
-- 2-46 & 2-49: DL/UL PTRS density recommendation
	ptrs-DensityRecommend			BIT STRING (SIZE (2))								OPTIONAL,
	-- FFS on the parameters
}

ModulationOrder ::= SEQUENCE {
	-- FFS on the parameters
}

SubCarrierSpacing ::= SEQUENCE {
	-- FFS on the parameters
}

-- 2-53: SRS resources
SRS-Resources ::=	SEQUENCE {
	maxNumberAperiodicSRS-PerCC						INTEGER (1..16),
	maxNumberAperiodicSRS-PerCC-PerSlot				ENUMERATED {n1, n2, n3, n4, n6},
	maxNumberPeriodicSRS-PerCC						INTEGER (1..16),
	maxNumberPeriodicSRS-PerCC-PerSlot				ENUMERATED {n1, n2, n3, n4, n6},
	maxNumberSemiPerssitentSRS-PerCC				INTEGER (1..16),
	maxNumberSemiPersistentSRS-PerCC-PerSlot		ENUMERATED {n1, n2, n3, n4, n6},
	maxNumberSRS-Ports-PerResource					ENUMERATED {n2, n4}
}
-- 2-55: SRS Tx switch
SRS-TxSwitch ::=	SEQUENCE {
	supportedSRS-TxPortSwitch			ENUMERATED {t1r2, t1r4, t2r4},
	txSwitchImpactToRx					ENUMERATED {true}								OPTIONAL
}

PDCP-Parameters ::= SEQUENCE {
	dataRateDRB-IP		ENUMERATED {kbps64, spare6, spare5, spare4, spare3, spare2, spare1, spare0}		OPTIONAL, 
	supportedROHC-Profiles	SEQUENCE {
		profile0x0000		BOOLEAN, 
		profile0x0001		BOOLEAN, 
		profile0x0002		BOOLEAN,
		profile0x0003		BOOLEAN, 
		profile0x0004		BOOLEAN, 
		profile0x0006		BOOLEAN, 
		profile0x0101		BOOLEAN, 
		profile0x0102		BOOLEAN, 
		profile0x0103		BOOLEAN, 
		profile0x0104		BOOLEAN
	}, 
	maxNumberROHC-ContextSessions	ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},	
	uplinkOnlyROHC-Profiles			ENUMERATED {supported}	OPTIONAL, 
	continueROHC-Context			ENUMERATED {supported}	OPTIONAL,
	outOfOrderDelivery				ENUMERATED {supported}	OPTIONAL, 
	shortSN							ENUMERATED {supported} 	OPTIONAL,
	volteOverNR-PDCP				ENUMERATED {supported}	OPTIONAL	
}

RLC-Parameters ::= SEQUENCE {
	amWithShortSNam-WithShortSN					ENUMERATED {supported}	OPTIONAL,
	umWithShortSN	um-WithShortSN					ENUMERATED {supported}	OPTIONAL, 
	umWIthLongSN	um-WIthLongSN					ENUMERATED {supported}	OPTIONAL
}

MAC-Parameters ::= SEQUENCE {
	lcp-Restriction					ENUMERATED {supported}	OPTIONAL,
	skipUplinkTxDynamic				ENUMERATED {supported}	OPTIONAL,
	logicalChannelSR-DelayTimer		ENUMERATED {supported}	OPTIONAL, 
	longDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	shortDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	numberOfSR-Configurations		ENUMERATED {n2, n3, n4, ...}	OPTIONAL, -- FFS value range
	numberOfConfiguredGrantConfigurations	ENUMERATED {n2, n3, n4, ...}	OPTIONAL, -- FFS value range
-- 4-24: PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource
	pucch-SpatialRelInfoMAC-CE		ENUMERATED {supported}	OPTIONAL
}

MeasParameters ::=	SEQUENCE {
-- 1-3: SSB based SINR measurement
	ss-SINR-Meas					ENUMERATED {supported}		OPTIONAL,
-- 1-4: SSB based RLM
	ssb-RLM							ENUMERATED {supported}		OPTIONAL,
-- 1-5: CSI-RS based RRM measurement
	csi-RSRP-AndRSRQ-Meas			ENUMERATED {supported}		OPTIONAL,
-- 1-6: CSI-RS based SINR measurement
	csi-SINR-Meas					ENUMERATED {supported}		OPTIONAL,
-- 1-7: CSI-RS based RLM
	csi-RS-RLM						ENUMERATED {supported}		OPTIONAL,
-- 1-8: RLM based on a mix of SSB and CSI-RS
	ssb-AndCSI-RS-RLM				ENUMERATED {supported}		OPTIONAL
}
-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP
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