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1. Introduction
In ServingCellConfigCommon, there is the following FFS issue.
-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
-- Values 15, and 30 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz
-- FFS: This must be one of the SCSs defined already inside FrequencyInfoDL. Consider flagging one of those as ”common” instead of this field. 
	subcarrierSpacingCommon				SubcarrierSpacing,

As can be seen in the current ASN.1 structure (see Annex A), sub-carrier spacing (SCS) is configured at several places as listed below:
-	ServingCellConfigCommon (SCS for common and SSB);
-	SCS-SpecificCarrier in FrequencyInfoDL/UL;
-	TDD-UL-DL-ConfigCommon/Common2;
-	Downlink/UplinkBWP-Common.
This paper attempts to discuss whether all of the SCS parameters are needed or some of them can be removed by referring to the other field.
2. Discussion
Figure 2-1 illustrates an example of how PRB is indexed and BWP-Common is configured. By referring to Point A obtained in FrequencyInfoDL/UL, the list of SCS-SpecificCarrier is set for each SCS to index PRB grid. On top of that, DL/UL-BWP(-Common) is configure on a certain SCS-SpecificCarrier. Whilst SCS is configured inside DL/UL-BWP, there must be a corresponding SCS-SpecificCarrier configured in FrequencyInfoDL/UL. If DL/UL-BWP is linked to the corresponding SCS-SpecificCarrier, SCS is not needed inside DL/UL-BWP. This can be done by assigning ID for each SCS-SpecificCarrier. The ID of SCS-SpecificCarrier is included in DL/UL-BWP, instead of SCS. Alternatively, the ID of SCS-SpecificCarrier can be assigned implicity, e.g. by the order of entry in scs-SpecificCarriers. The followings are proposed:
Proposal 1:	ID is assigned for each SCS-SpecificCarrier (explicitly or implicitly). Downlink/UplinkBWP-Common includes the ID of each SCS-Specific carrier on which BWP is to be configured.
Proposal 2:		If proposal 1 is agreed, subcarrierSpacing is removed from the BWP IE.
The next question is whether SCS common and SCS for SSB are necessary in ServingCellConfigCommon. SCS for SSB has to be present as it can be different from the physical channels and signals. In contrast, the need of common SCS here is worthwhile discussing. The common SCS is the SCS for SIB1, Msg.2/4 for initial access and SI-messages. Even for this purposes, these messages are delivered on the “common” BWP configured in ServingCellConfigCommon. Thus, the common SCS also belongs to one of the scs-SpecificCarriers. In that sense, the SCS-SpecificCarrier for SIB1, Msg.2/4 for initial access and SI-Messages can be flagged one of the scs-SpecificCarriers as suggested by the email discussion rapporteur [NR-AH1801#19]. The following is proposed:
Proposal 3:	SCS for SIB1, Msg.2/4 for initial access and SI-messages is flagged to one of the SCS specific carriers included in ServingCellConfigCommon.
Proposal 4:		If proposal 3 is agreed, subcarrierSpecingCommon is removed from ServingCellConfigCommon.


Figure 2-1:	PRB indexing for NR
3. Summary and proposal
In summary, the followings were proposed:
Proposal 1:	ID is assigned for each SCS-SpecificCarrier (explicitly or implicitly). Downlink/UplinkBWP-Common includes the ID of each SCS-Specific carrier on which BWP is to be configured.
Proposal 2:		If proposal 1 is agreed, subcarrierSpacing is removed from the BWP IE.
Proposal 3:	SCS for SIB1, Msg.2/4 for initial access and SI-messages is flagged to one of the SCS specific carriers included in ServingCellConfigCommon.
Proposal 4:		If proposal 3 is agreed, subcarrierSpecingCommon is removed from ServingCellConfigCommon.
TP to implement these proposals into 38.331 is provided in section 5.
4. References
[1] TS 38.331 v15.0.1 “Radio Resource Control (RRC) Protocol specification,”
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BWP information element
[bookmark: _Hlk493885487]-- Generic parameters used in Uplink- and Downlink bandwidth parts
BWP ::= 					SEQUENCE {
	-- Frequency domain location and bandwidth of this bandwidth part defined commonly in a table (FFS_Section). The location is given as 
	-- distance (in number of PRBs) in relation to the lowest usable subcarrier defined by the SCS-SpecificCarrier
	-- with the same subcarrier spacing as this BWP. 
	-- Corresponds to L1 parameter 'DL-BWP-loc'. (see 38.211, section FFS_Section).		
	-- In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same location (see 38.211, section REF)
	-- FFS_Value: RAN1 seems to discuss the final range.  
	locationAndBandwidth			INTEGER (1..65536),
	-- Subcarrier spacing to be used in this BWP. It is applied to at least PDCCH, PDSCH and corresponding DMRS.
	-- The values provided here are converted into a subcarrier spacing as indicated in 38.211, Table 4.2-1. 
	subcarrierSpacing				ENUMERATED {n0, n1, n2, n3, n4, n5}scs-SpecificCarrierId			SCS-SpecificCarrierId,
[bookmark: _Hlk503891113]	-- Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. 
	-- Normal CP is supported for all numerologies and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. 
	-- (see 38.211, section 4.2.2)
	cyclicPrefix					ENUMERATED { extended }														OPTIONAL	-- Need R
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ServingCellConfigCommon information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-COMMON-START

ServingCellConfigCommon ::=		SEQUENCE {
	-- Parameters identifying the target cell (reconfiguration with sync, SCell addition, PSCell addition)
	-- FFS: Need to indicate initial BWP here?
	-- FFS: Update the following based on input from RAN1 and RAN4
	physCellId							PhysCellId													OPTIONAL, -- Cond HOAndServCellAdd,
	frequencyInfoDL						FrequencyInfoDL												OPTIONAL, -- Cond InterFreqHOAndServCellAdd
	-- The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). 
	-- FFS: Discuss and then clarify in condition which serving cells have an initial BWP
	initialDownlinkBandwidthWPart		DownlinkBandwidthWPart-Common								OPTIONAL,	-- Cond FFS

	-- FFS: Possibly remove the condition on uplinkConfigCommon or replace by ”UL”. Note that the entire ServingCellConfigCommon can 
	-- only be sent when upon reconfiguration with sync and upon PSCell/SCell addition.
	uplinkConfigCommon					UplinkConfigCommon											OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAddReconfWithSyncAndSCellAdd
	supplementaryUplinkConfig					SEQUENCE {
		uplinkConfigCommon					UplinkConfigCommon										OPTIONAL
		-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 
	}																								OPTIONAL, -- Cond SUL

	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
	-- Values 15, and 30 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz
	-- FFS: This must be one of the SCSs defined already inside FrequencyInfoDL. Consider flagging one of those as ”common” instead of this field. 
	subcarrierSpacingCommon				SubcarrierSpacing,

<< skip unrelevant part >>
-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 
-- ASN1STOP

	The Next Change



SCS-SpecificVirtualCarrier ::=			SEQUENCE {
	scs-SpecificCarrierId				SCS-SpecificCarrierId,
	-- Offset in frequency domain between Point A (lowest subcarrier of common PRB 0) and the lowest usable subcarrier on this virtual carrier.
	-- in number of PRBs (using the subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. 
	-- Corresponds to L1 parameter 'offset-pointA-low-scs' (see 38.211, section FFS_Section)
	offsetToVirtualCarrier				INTEGER (0..2199)		OPTIONAL,
	-- Subcarrier spacing of this virtual carrier. It is used to convert the offsetToVirtualCarrier into an actual frequency. 
	-- Corresponds to L1 parameter 'ref-scs' (see 38.211, section FFS_Section)
	-- FFS: Shouldn't this implicitly also be the SCS of all BWPs associated with this virtual carrier?
	subcarrierSpacing					SubcarrierSpacing																	OPTIONAL,
	-- FFS_Description (see 38.211, section FFS_Section)
	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
	scs-Common							ENUMERATED {true}						OPTIONAL,	-- Need R
	k0									FFS_Value																			OPTIONAL, 
	-- Width of this virtual carrier in number of PRBs (using the subcarrier sSpacing defined for this virtual carrier)
	-- Corresponds to L1 parameter 'BW' (see 38.211, section FFS_Section)
	carrierBandwidth					INTEGER (1..maxNrofPhysicalResourceBlocks)											OPTIONAL,
	...
}

–	SCS-SpecificCarrierId
The SCS-SpecificCarrierId identifies a set of SCS specific parameters defined in SCS-SpecificCarrier.
-- ASN1START
-- TAG-SCS-SPECIFICCARRIERID-START

SCS-SpecificCarrierId ::=				INTEGER (0..FFS_Value)

-- TAG-SCS-SPECIFICCARRIERID-STOP
-- ASN1STOP
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Annex A:	ASN.1 structure from SevingCellConfig to BWP


image2.emf
referenceSubcarrierSpacing SubcarrierSpacing

dl-UL-TransmissionPeriodicityENUM {ms0.5, ms0.625, ms1, ms1.25, ms2, ms2.5, ms5, ms10},

nrofDownlinkSlots INTEGER (0..320),

nrofDownlinkSymbols INTEGER (0..13),

nrofUplinkSlots INTEGER (0..320),

nrofUplinkSymbols INTEGER (0..13),

absoluteFrequencySSB GSCN-ValueNR,

ssb-SubcarrierOffset INT (1..23),

asboluteFrequencyPointA ARFCN-ValueNR,

Scs-SpecificCarriers

䈈

additionalSpectrumEmission AdditionalSpectrumEmission,

p-Max P-Max,

frequencyShift7p5khz ENUM {true},

asboluteFrequencyPointA ARFCN-ValueNR,

Scs-SpecificCarriers

䈈

offsetToCarrier INT (0..2199),

subcarrierSpacing SubcarrierSpacing,

k0 FFS_Value,

carrierBandwidth INT (1..275)

...

physCellId PhysCellId

frequencyInfoDL FrequencyInfoDL

initialDownlinkBWP DownlinkBWP-Common

uplinkConfigCommon UplinkConfigCommon

supplementaryUplinkConfig UplinkConfigCommon

subcarrierSpacingCommon SubcarrierSpacing,

ssb-PositionsInBurst CHOICE {shortBitmap, mediumBitmap, longBitmap},

dmrs-TypeA-Position ENUMERATED {pos2, pos3},

subcarrierSpacingSSB SubcarrierSpacingSSB,

tdd-UL-DL-ConfigCommon TDD-UL-DL-ConfigCommon,

tdd-UL-DL-ConfigCommon2 TDD-UL-DL-ConfigCommon,

ss-PBCH-BlockPower INT (-60..50)

frequencyInfoUL FrequencyInfoUL,

initialUplinkBWP UplinkBWP-Common

offsetToCarrier INT (0..2199),

subcarrierSpacing SubcarrierSpacing,

k0 FFS_Value,

carrierBandwidth INT (1..275)

...

bwp-Id INT (0..3),

genericParameters BWP,

pdcch-ConfigCommon SetupRel {    }

...

bwp-Id INT (0..3),

genericParameters BWP,

rach-ConfigCommon SetupRel {    },

pusch-ConfigCommon SetupRel {    },

pucch-ConfigCommon SetupRel {    },

䈈

additionalSpectrumEmission AdditionalSpectrumEmission,

p-Max P-Max,

frequencyShift7p5khz ENUM {true},

asboluteFrequencyPointA ARFCN-ValueNR,

Scs-SpecificCarriers

䈈

frequencyInfoUL FrequencyInfoUL,

initialUplinkBWP UplinkBWP-Common

offsetToCarrier INT (0..2199),

subcarrierSpacing SubcarrierSpacing,

k0 FFS_Value,

carrierBandwidth INT (1..275)

...

tdd-UL-DL-ConfigDedicated TDD-UL-DL-ConfigDedicated

initialDownlinkBWP DownlinkBWP-Dedicated

downlinkBWP-ToReleaseList SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]

downlinkBWP-ToAddModList

firstActiveDownlinkBWP-Id INT (0..3)

bwp-InactivityTimer SetupRel { ENUM {ms0dot5, etc.} }

defaultDownlinkBWP-Id INT (0..3)

uplinkConfig UplinkConfig

supplementaryUplink UplinkConfig

csi-MeasConfig CSI-MeasConfig

sCellDeactivationTimer ENUM {ms20, etc.}

crossCarrierSchedulingConfig CrossCarrierSchedulingConfig

tag-Id INT (0..3),

ue-BeamLockFunction ENUM {enabled}

pathlossReferenceLinking ENUM {pCell, sCell}

pdcch-Config(Dedicated) SetupRel { }

pdsch-Config SetupRel { }

sps-Config SetupRel { }

beamFailureDetectionConfig SetupRel { }

...

bwp-Id INT (0..3),

bwp-Common DownlinkBWP-Common

bwp-Dedicated DownlinkBWP-Dedicated

...

initialUplinkBWP UplinkBWP-Dedicated

uplinkBWP-ToReleaseList SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]

uplinkBWP-ToAddModList

firstActiveUplinkBWP-Id INT (0..3)

pucch-Config(Dedicated) SetupRel { }

pusch-Config(Dedicated) SetupRel { }

configuredGrantConfig SetupRel { }

srs-Config SetupRel { }

...

bwp-Id INT (0..3),

bwp-Common UplinkBWP-Common

bwp-Dedicated UplinkBWP-Dedicated

...

initialUplinkBWP UplinkBWP-Dedicated

uplinkBWP-ToReleaseList SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]

uplinkBWP-ToAddModList

firstActiveUplinkBWP-Id INT (0..3)

bwp-Id INT (0..3),

bwp-Common UplinkBWP-Common

bwp-Dedicated UplinkBWP-Dedicated

...

referenceSubcarrierSpacing SubcarrierSpacing

dl-UL-TransmissionPeriodicityENUM {ms0.5, ms0.625, ms1, ms1.25, ms2, ms2.5, ms5, ms10},

nrofDownlinkSlots INTEGER (0..320),

nrofDownlinkSymbols INTEGER (0..13),

nrofUplinkSlots INTEGER (0..320),

nrofUplinkSymbols INTEGER (0..13),

slotSpecificConfigsToAddModList,

slotSpecificConfigsToreleaseList SEQUENCE (SIZE (1..320)) OF INT (0..13)

slotIndexTDD-UL-DL-SlotIndex,

symbols CHOICE {

all-DL NULL,

all-UL NULL,

explicit SEQUENCE {nrofDL-Symbols INT (1..13),

nrofUL-Symbols INT (1..13)}}

failureDetectionResources,

beamFailureInstanceMaxCount FFS_Value

failureDetectionResources,

beamFailureInstanceMaxCount FFS_Value

rootSequenceIndex-BFR INTEGER (0..137),

rach-ConfigCommon-BFR RACH-ConfigCommonGeneric,

beamFailureRecoveryTimer FFS_Value,

beamFailureCandidateBeamThreshold RSRP-Range,

candidateBeamRSList,

recoveryControlResourceSetIdControlResourceSetId,

zeroCorrelationZoneConfig INT (0..15),

preambleRcvedTargetPower ENUM {dBm-120 to dBm6 (2dB step)},

preambleTransMax ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

powerRampingStep ENUM {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}

candidateBeam-RS CHOICE {

ssb-IndexSSB-Index,

csi-RS-Index NZP-CSI-RS-ResourceId},

ra-PreambleIndex FFS_Value,

prach-FreqOffset FFS_Value,

rach-ResourceMaskFFS_Value

schedulingCellInfo CHOICE {

own SEQUENCE {

cif-Presence BOOLEAN},

other SEQUENCE {

schedulingCellId ServCellIndex,

pdsch-Start INTEGER (1..4),

cif-InSchedulingCellINTEGER (1..7)}}

CHIOCE {-- For the frequency range from 0 to 3GHz

lowCarrierFrequency INTEGER (0..599999),

-- For the frequency range from 3GHz to 24GHz

midCarrierFrequency INTEGER (600000..1999999),

-- For the frequency range from 24GHz to 100GHz

highCarrierFrequency INTEGER (2000000..3266667)}

CHIOCE {-- For the frequency range from 0 to 3GHz

lowCarrierFrequency INTEGER (0..599999),

-- For the frequency range from 3GHz to 24GHz

midCarrierFrequency INTEGER (600000..1999999),

-- For the frequency range from 24GHz to 100GHz

highCarrierFrequency INTEGER (2000000..3266667)}

CHIOCE {-- For the frequency range from 0 to 3GHz

lowCarrierFrequency INTEGER (0..599999),

-- For the frequency range from 3GHz to 24GHz

midCarrierFrequency INTEGER (600000..1999999),

-- For the frequency range from 24GHz to 100GHz

highCarrierFrequency INTEGER (2000000..3266667)}

CHOICE {-- For 0 - 2,65 GHz.

lowCarrierFrequency SEQUENCE {

frequencyIndex INTEGER (1..2944),

frequencyOffsetSSBENUM {-5kHz, +5kHz}},

-- For 2.4GHz - 24,25 GHz

midCarrierFrequency INTEGER (0..15173),

-- For 24.25-100GHz range.

highCarrierFrequency INTEGER (0..4383)}

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

bwp-Id INT (0..3),

genericParameters BWP,

rach-ConfigCommon SetupRel {    },

pusch-ConfigCommon SetupRel {    },

pucch-ConfigCommon SetupRel {    },

䈈

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

bwp-Id INT (0..3),

genericParameters BWP,

pdcch-ConfigCommon SetupRel {    }

...

bwp-Id INT (0..3),

genericParameters BWP,

rach-ConfigCommon SetupRel {    },

pusch-ConfigCommon SetupRel {    },

pucch-ConfigCommon SetupRel {    },

䈈

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

bwp-Id INT (0..3),

genericParameters BWP,

rach-ConfigCommon SetupRel {    },

pusch-ConfigCommon SetupRel {    },

pucch-ConfigCommon SetupRel {    },

䈈

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

pdcch-Config(Dedicated) SetupRel { }

pdsch-Config SetupRel { }

sps-Config SetupRel { }

beamFailureDetectionConfig SetupRel { }

...

pucch-Config(Dedicated) SetupRel { }

pusch-Config(Dedicated) SetupRel { }

configuredGrantConfig SetupRel { }

srs-Config SetupRel { }

...

pucch-Config(Dedicated) SetupRel { }

pusch-Config(Dedicated) SetupRel { }

configuredGrantConfig SetupRel { }

srs-Config SetupRel { }

...

pucch-Config(Dedicated) SetupRel { }

pusch-Config(Dedicated) SetupRel { }

configuredGrantConfig SetupRel { }

srs-Config SetupRel { }

...

SCS-SpecificCarrier

List (1..FFS) [per SCS]

SCS-SpecificCarrier

List (1..FFS) [per SCS]

SCS-SpecificCarrier

List (1..FFS) [per SCS]

DownlinkBWP

List (1..4) [per BWP]

UplinkBWP

List (1..4) [per BWP]

UplinkBWP

List (1..4) [per BWP]

TDD-UL-DL-SlotConfig

List (1..320))

BeamFailureDetectionConfig

NZP-CSI-RS-

ResourceId

List (1..maxNrofFailureDetectionResources)

NZP-CSI-RS-

ResourceId

List (1..maxNrofFailureDetectionResources)

NZP-CSI-RS-Resource 

in CSI-MeasConfig

PRACH-

ResourceDedicatedBFR

List (1..maxNrofCandidateBeams)

FFS Where 

BFR-Config 

is present

PDCCH-ConfigCommon

PUSCH-ConfigCommon

RACH-ConfigCommon

PUCCH-ConfigCommon

PUSCH-ConfigCommon

RACH-ConfigCommon

PUCCH-ConfigCommon

PDCCH-ConfigCommon

PUSCH-ConfigCommon

RACH-ConfigCommon

PUCCH-ConfigCommon

PUSCH-ConfigCommon

RACH-ConfigCommon

PUCCH-ConfigCommon

PDCCH-Config(Dedicated)

PDSCH-Config

SPS-Config

BeamFailureDetectionConfig

PDCCH-Config(Dedicated)

PDSCH-Config

SPS-Config

PUCCH-Config(Dedicated)

PUSCH-Config(Dedicated)

ConfiguredGrantConfig

SRS-Config

PUCCH-Config(Dedicated)

PUSCH-Config(Dedicated)

ConfiguredGrantConfig

SRS-Config

PUCCH-Config(Dedicated)

PUSCH-Config(Dedicated)

ConfiguredGrantConfig

SRS-Config

PUCCH-Config(Dedicated)

PUSCH-Config(Dedicated)

ConfiguredGrantConfig

SRS-Config
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referenceSubcarrierSpacing			SubcarrierSpacing
dl-UL-TransmissionPeriodicity	ENUM {ms0.5, ms0.625, ms1, ms1.25, ms2, ms2.5, ms5, ms10},
nrofDownlinkSlots		INTEGER (0..320),
nrofDownlinkSymbols	INTEGER (0..13),
nrofUplinkSlots		INTEGER (0..320),
nrofUplinkSymbols		INTEGER (0..13),
TDD-UL-DL-ConfigCommon

absoluteFrequencySSB	GSCN-ValueNR,
ssb-SubcarrierOffset		INT (1..23),
asboluteFrequencyPointA	ARFCN-ValueNR,

Scs-SpecificCarriers
…
FrequencyInfoDL

additionalSpectrumEmission	AdditionalSpectrumEmission,
p-Max			P-Max,
frequencyShift7p5khz	ENUM {true},
asboluteFrequencyPointA	ARFCN-ValueNR,

Scs-SpecificCarriers
…
FrequencyInfoUL

offsetToCarrier	INT (0..2199),
subcarrierSpacing	SubcarrierSpacing,
k0			FFS_Value,
carrierBandwidth		INT (1..275)
...
SCS-SpecificCarrier (DL)

physCellId			PhysCellId
frequencyInfoDL		FrequencyInfoDL
initialDownlinkBWP		DownlinkBWP-Common
uplinkConfigCommon	UplinkConfigCommon
supplementaryUplinkConfig	UplinkConfigCommon
subcarrierSpacingCommon	SubcarrierSpacing,
ssb-PositionsInBurst		CHOICE {shortBitmap, mediumBitmap, longBitmap},
dmrs-TypeA-Position		ENUMERATED {pos2, pos3},
subcarrierSpacingSSB	SubcarrierSpacingSSB,
tdd-UL-DL-ConfigCommon	TDD-UL-DL-ConfigCommon,
tdd-UL-DL-ConfigCommon2	TDD-UL-DL-ConfigCommon,
ss-PBCH-BlockPower		INT (-60..50)
ServingCellConfigCommon

frequencyInfoUL	FrequencyInfoUL,
initialUplinkBWP	UplinkBWP-Common
UplinkConfigCommon

offsetToCarrier	INT (0..2199),
subcarrierSpacing	SubcarrierSpacing,
k0			FFS_Value,
carrierBandwidth		INT (1..275)
...
SCS-SpecificCarrier (UL)

bwp-Id			INT (0..3),
genericParameters		BWP,
pdcch-ConfigCommon	SetupRel {				   }
...
DownlinkBWP-Common

bwp-Id			INT (0..3),
genericParameters		BWP,
rach-ConfigCommon		SetupRel {				   },
pusch-ConfigCommon	SetupRel {				   },
pucch-ConfigCommon	SetupRel {				   },
…
UplinkBWP-Common

additionalSpectrumEmission	AdditionalSpectrumEmission,
p-Max			P-Max,
frequencyShift7p5khz	ENUM {true},
asboluteFrequencyPointA	ARFCN-ValueNR,

Scs-SpecificCarriers
…
FrequencyInfoUL (SUL)

frequencyInfoUL	FrequencyInfoUL,
initialUplinkBWP	UplinkBWP-Common
UplinkConfigCommon (SUL)

offsetToCarrier	INT (0..2199),
subcarrierSpacing	SubcarrierSpacing,
k0			FFS_Value,
carrierBandwidth		INT (1..275)
...
SCS-SpecificCarrier (SUL)

tdd-UL-DL-ConfigDedicated	TDD-UL-DL-ConfigDedicated	
initialDownlinkBWP		DownlinkBWP-Dedicated
downlinkBWP-ToReleaseList	SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]

downlinkBWP-ToAddModList	


firstActiveDownlinkBWP-Id	INT (0..3)
bwp-InactivityTimer		SetupRel { ENUM {ms0dot5, etc.} }
defaultDownlinkBWP-Id	INT (0..3)
uplinkConfig		UplinkConfig
supplementaryUplink	UplinkConfig
csi-MeasConfig		CSI-MeasConfig
sCellDeactivationTimer	ENUM {ms20, etc.}
crossCarrierSchedulingConfig	CrossCarrierSchedulingConfig
tag-Id			INT (0..3),
ue-BeamLockFunction	ENUM {enabled}
pathlossReferenceLinking	ENUM {pCell, sCell}
ServingCellConfig(Dedicated)

pdcch-Config(Dedicated)	SetupRel {					}
pdsch-Config		SetupRel {					}
sps-Config			SetupRel {					}
beamFailureDetectionConfig	SetupRel {					}
...
DownlinkBWP-Dedicated

bwp-Id		INT (0..3),
bwp-Common	DownlinkBWP-Common
bwp-Dedicated	DownlinkBWP-Dedicated
...
DownlinkBWP

initialUplinkBWP	UplinkBWP-Dedicated
uplinkBWP-ToReleaseList	SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]
uplinkBWP-ToAddModList



firstActiveUplinkBWP-Id	INT (0..3)
UplinkConfig(Dedicated)

pucch-Config(Dedicated)	SetupRel {					}
pusch-Config(Dedicated)	SetupRel {					}
configuredGrantConfig	SetupRel {					}
srs-Config			SetupRel {					}
...
UplinkBWP-Dedicated

bwp-Id		INT (0..3),
bwp-Common	UplinkBWP-Common
bwp-Dedicated	UplinkBWP-Dedicated
...
UplinkBWP

initialUplinkBWP	UplinkBWP-Dedicated
uplinkBWP-ToReleaseList	SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]
uplinkBWP-ToAddModList



firstActiveUplinkBWP-Id	INT (0..3)
UplinkConfig(Dedicated) (SUL)

bwp-Id		INT (0..3),
bwp-Common	UplinkBWP-Common
bwp-Dedicated	UplinkBWP-Dedicated
...
UplinkBWP (SUL)

referenceSubcarrierSpacing	SubcarrierSpacing
dl-UL-TransmissionPeriodicity	ENUM {ms0.5, ms0.625, ms1, ms1.25, ms2, ms2.5, ms5, ms10},
nrofDownlinkSlots		INTEGER (0..320),
nrofDownlinkSymbols	INTEGER (0..13),
nrofUplinkSlots		INTEGER (0..320),
nrofUplinkSymbols		INTEGER (0..13),
TDD-UL-DL-ConfigCommon(2)

slotSpecificConfigsToAddModList,



slotSpecificConfigsToreleaseList	SEQUENCE (SIZE (1..320)) OF INT (0..13)
TDD-UL-DL-ConfigDedicated

slotIndex	TDD-UL-DL-SlotIndex,
symbols	CHOICE {
	all-DL	NULL,
	all-UL	NULL,
	explicit	SEQUENCE {nrofDL-Symbols	INT (1..13),
			nrofUL-Symbols	INT (1..13)}}
TDD-UL-DL-SlotConfig

failureDetectionResources,





beamFailureInstanceMaxCount		FFS_Value
BeamFailureDetectionConfig

failureDetectionResources,





beamFailureInstanceMaxCount		FFS_Value
BeamFailureDetectionConfig

rootSequenceIndex-BFR	INTEGER (0..137),
rach-ConfigCommon-BFR	RACH-ConfigCommonGeneric,
beamFailureRecoveryTimer	FFS_Value,
beamFailureCandidateBeamThreshold	RSRP-Range,
candidateBeamRSList,




recoveryControlResourceSetId	ControlResourceSetId,
BeamFailureRecoveryConfig

zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric

candidateBeam-RS	CHOICE {
	ssb-Index	SSB-Index,
	csi-RS-Index	NZP-CSI-RS-ResourceId},
ra-PreambleIndex	FFS_Value,
prach-FreqOffset	FFS_Value,
rach-ResourceMask	FFS_Value
PRACH-ResourceDedicatedBFR

schedulingCellInfo	CHOICE {
	own	SEQUENCE {
		cif-Presence	BOOLEAN},
	other	SEQUENCE {
		schedulingCellId	ServCellIndex,
		pdsch-Start	INTEGER (1..4),
		cif-InSchedulingCell	INTEGER (1..7)}}
CrossCarrierSchedulingConfig

CHIOCE {	-- For the frequency range from 0 to 3GHz
	lowCarrierFrequency	INTEGER (0..599999),
	-- For the frequency range from 3GHz to 24GHz
	midCarrierFrequency	INTEGER (600000..1999999),
	-- For the frequency range from 24GHz to 100GHz
	highCarrierFrequency	INTEGER (2000000..3266667)}
ARFCN-ValueNR (DL)

CHIOCE {	-- For the frequency range from 0 to 3GHz
	lowCarrierFrequency	INTEGER (0..599999),
	-- For the frequency range from 3GHz to 24GHz
	midCarrierFrequency	INTEGER (600000..1999999),
	-- For the frequency range from 24GHz to 100GHz
	highCarrierFrequency	INTEGER (2000000..3266667)}
ARFCN-ValueNR (UL)

CHIOCE {	-- For the frequency range from 0 to 3GHz
	lowCarrierFrequency	INTEGER (0..599999),
	-- For the frequency range from 3GHz to 24GHz
	midCarrierFrequency	INTEGER (600000..1999999),
	-- For the frequency range from 24GHz to 100GHz
	highCarrierFrequency	INTEGER (2000000..3266667)}
ARFCN-ValueNR (SUL)

CHOICE {	-- For 0 - 2,65 GHz.
	lowCarrierFrequency	SEQUENCE {
		frequencyIndex	INTEGER (1..2944),
		frequencyOffsetSSB	ENUM {-5kHz, +5kHz}},
	-- For 2.4GHz - 24,25 GHz
	midCarrierFrequency	INTEGER (0..15173),
	-- For 24.25-100GHz range.
	highCarrierFrequency	INTEGER (0..4383)}
GSCN-ValueNR

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

bwp-Id			INT (0..3),
genericParameters		BWP,
rach-ConfigCommon		SetupRel {				   },
pusch-ConfigCommon	SetupRel {				   },
pucch-ConfigCommon	SetupRel {				   },
…
UplinkBWP-Common (SUL)

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

bwp-Id			INT (0..3),
genericParameters		BWP,
pdcch-ConfigCommon	SetupRel {				   }
...
DownlinkBWP-Common

bwp-Id			INT (0..3),
genericParameters		BWP,
rach-ConfigCommon		SetupRel {				   },
pusch-ConfigCommon	SetupRel {				   },
pucch-ConfigCommon	SetupRel {				   },
…
UplinkBWP-Common

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

bwp-Id			INT (0..3),
genericParameters		BWP,
rach-ConfigCommon		SetupRel {				   },
pusch-ConfigCommon	SetupRel {				   },
pucch-ConfigCommon	SetupRel {				   },
…
UplinkBWP-Common

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

pdcch-Config(Dedicated)	SetupRel {					}
pdsch-Config		SetupRel {					}
sps-Config			SetupRel {					}
beamFailureDetectionConfig	SetupRel {					}
...
DownlinkBWP-Dedicated

pucch-Config(Dedicated)	SetupRel {					}
pusch-Config(Dedicated)	SetupRel {					}
configuredGrantConfig	SetupRel {					}
srs-Config			SetupRel {					}
...
UplinkBWP-Dedicated

pucch-Config(Dedicated)	SetupRel {					}
pusch-Config(Dedicated)	SetupRel {					}
configuredGrantConfig	SetupRel {					}
srs-Config			SetupRel {					}
...
UplinkBWP-Dedicated (SUL)

pucch-Config(Dedicated)	SetupRel {					}
pusch-Config(Dedicated)	SetupRel {					}
configuredGrantConfig	SetupRel {					}
srs-Config			SetupRel {					}
...
UplinkBWP-Dedicated (SUL)

SCS-SpecificCarrier
List (1..FFS) [per SCS]
SCS-SpecificCarrier
List (1..FFS) [per SCS]
SCS-SpecificCarrier
List (1..FFS) [per SCS]
DownlinkBWP
List (1..4) [per BWP]
UplinkBWP
List (1..4) [per BWP]
UplinkBWP
List (1..4) [per BWP]
TDD-UL-DL-SlotConfig
List (1..320))
BeamFailureDetectionConfig
NZP-CSI-RS-ResourceId
List (1..maxNrofFailureDetectionResources)
NZP-CSI-RS-ResourceId
List (1..maxNrofFailureDetectionResources)
NZP-CSI-RS-Resource in CSI-MeasConfig
PRACH-ResourceDedicatedBFR
List (1..maxNrofCandidateBeams)
FFS Where BFR-Config is present
PDCCH-ConfigCommon
PUSCH-ConfigCommon
RACH-ConfigCommon
PUCCH-ConfigCommon
PUSCH-ConfigCommon
RACH-ConfigCommon
PUCCH-ConfigCommon
PDCCH-ConfigCommon
PUSCH-ConfigCommon
RACH-ConfigCommon
PUCCH-ConfigCommon
PUSCH-ConfigCommon
RACH-ConfigCommon
PUCCH-ConfigCommon
PDCCH-Config(Dedicated)
PDSCH-Config
SPS-Config
BeamFailureDetectionConfig
PDCCH-Config(Dedicated)
PDSCH-Config
SPS-Config
PUCCH-Config(Dedicated)
PUSCH-Config(Dedicated)
ConfiguredGrantConfig
SRS-Config
PUCCH-Config(Dedicated)
PUSCH-Config(Dedicated)
ConfiguredGrantConfig
SRS-Config
PUCCH-Config(Dedicated)
PUSCH-Config(Dedicated)
ConfiguredGrantConfig
SRS-Config
PUCCH-Config(Dedicated)
PUSCH-Config(Dedicated)
ConfiguredGrantConfig
SRS-Config



image1.emf
absoluteFrequencySSB GSCN-ValueNR, [64]

ssb-SubcarrierOffset INT (1..15),

asboluteFrequencyPointA ARFCN-ValueNR, [2000]

Scs-SpecificCarriers

䈈

additionalSpectrumEmission AdditionalSpectrumEmission,

p-Max P-Max,

frequencyShift7p5khz ENUM {true},

asboluteFrequencyPointA ARFCN-ValueNR, [1000]

Scs-SpecificCarriers

䈈

offsetToVirtualCarrier INT (0..2199), [3]

subcarrierSpacing SubcarrierSpacing, [15khz]

k0 FFS_Value,

carrierBandwidth INT (1..275) [29]

...

physCellId PhysCellId

frequencyInfoDL FrequencyInfoDL

initialDownlinkBWP DownlinkBWP-Common

uplinkConfigCommon UplinkConfigCommon

supplementaryUplinkConfig UplinkConfigCommon

subcarrierSpacingCommon SubcarrierSpacing,

ssb-PositionsInBurst CHOICE {shortBitmap, mediumBitmap, longBitmap},

dmrs-TypeA-Position ENUMERATED {pos2, pos3},

subcarrierSpacingSSB SubcarrierSpacingSSB,

tdd-UL-DL-ConfigCommon TDD-UL-DL-ConfigCommon,

tdd-UL-DL-ConfigCommon2 TDD-UL-DL-ConfigCommon,

ss-PBCH-BlockPower INT (-60..50)

frequencyInfoUL FrequencyInfoUL,

initialUplinkBWP UplinkBWP-Common

offsetToVirtualCarrier INT (0..2199), [10]

subcarrierSpacing SubcarrierSpacing, [15khz]

k0 FFS_Value,

carrierBandwidth INT (1..275) [10]

...

offsetToVirtualCarrier INT (0..2199), [2]

subcarrierSpacing SubcarrierSpacing, [30khz]

k0 FFS_Value,

carrierBandwidth INT (1..275) [14]

...

offsetToVirtualCarrier INT (0..2199), [10]

subcarrierSpacing SubcarrierSpacing, [30khz]

k0 FFS_Value,

carrierBandwidth INT (1..275) [5]

...

bwp-Id INT (0..3), [0]

genericParameters BWP,

pdcch-ConfigCommon SetupRel {    }

...

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

bwp-Id INT (0..3), [0]

genericParameters BWP,

rach-ConfigCommon SetupRel {    },

pusch-ConfigCommon SetupRel {    },

pucch-ConfigCommon SetupRel {    },

䈈

locationAndBW INTEGER (1..65536),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUM { extended }

SCS-SpecificCarrier

List (1..FFS) [per SCS]

SCS-SpecificCarrier

List (1..FFS) [per SCS]
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absoluteFrequencySSB	GSCN-ValueNR, [64]
ssb-SubcarrierOffset		INT (1..15),
asboluteFrequencyPointA	ARFCN-ValueNR, [2000]

Scs-SpecificCarriers
…
FrequencyInfoDL

additionalSpectrumEmission	AdditionalSpectrumEmission,
p-Max			P-Max,
frequencyShift7p5khz	ENUM {true},
asboluteFrequencyPointA	ARFCN-ValueNR, [1000]

Scs-SpecificCarriers
…
FrequencyInfoUL

offsetToVirtualCarrier	INT (0..2199), [3]
subcarrierSpacing	SubcarrierSpacing, [15khz]
k0			FFS_Value,
carrierBandwidth		INT (1..275) [29]
...
SCS-SpecificlCarrier

physCellId			PhysCellId
frequencyInfoDL		FrequencyInfoDL
initialDownlinkBWP		DownlinkBWP-Common
uplinkConfigCommon	UplinkConfigCommon
supplementaryUplinkConfig	UplinkConfigCommon
subcarrierSpacingCommon	SubcarrierSpacing,
ssb-PositionsInBurst		CHOICE {shortBitmap, mediumBitmap, longBitmap},
dmrs-TypeA-Position		ENUMERATED {pos2, pos3},
subcarrierSpacingSSB	SubcarrierSpacingSSB,
tdd-UL-DL-ConfigCommon	TDD-UL-DL-ConfigCommon,
tdd-UL-DL-ConfigCommon2	TDD-UL-DL-ConfigCommon,
ss-PBCH-BlockPower		INT (-60..50)
ServingCellConfigCommon

frequencyInfoUL	FrequencyInfoUL,
initialUplinkBWP	UplinkBWP-Common
UplinkConfigCommon

offsetToVirtualCarrier	INT (0..2199), [10]
subcarrierSpacing	SubcarrierSpacing, [15khz]
k0			FFS_Value,
carrierBandwidth		INT (1..275) [10]
...
SCS-SpecificCarrier

offsetToVirtualCarrier	INT (0..2199), [2]
subcarrierSpacing	SubcarrierSpacing, [30khz]
k0			FFS_Value,
carrierBandwidth		INT (1..275) [14]
...
SCS-SpecificCarrier

offsetToVirtualCarrier	INT (0..2199), [10]
subcarrierSpacing	SubcarrierSpacing, [30khz]
k0			FFS_Value,
carrierBandwidth		INT (1..275) [5]
...
SCS-SpecificCarrier

bwp-Id			INT (0..3), [0]
genericParameters		BWP,
pdcch-ConfigCommon	SetupRel {				   }
...
DownlinkBWP-Common

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP

bwp-Id			INT (0..3), [0]
genericParameters		BWP,
rach-ConfigCommon		SetupRel {				   },
pusch-ConfigCommon	SetupRel {				   },
pucch-ConfigCommon	SetupRel {				   },
…
UplinkBWP-Common

locationAndBW	INTEGER (1..65536),
subcarrierSpacing	SubcarrierSpacing,
cyclicPrefix	ENUM { extended }
BWP
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