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	Reason for change:
	First, as the name goes, each scs-specific carrier is defined based on a specific subcarrier spacing. scs-SpecificCarrier is configured under FrequencyInfoUL/DL, which is further under the IE servingCellConfigCommon.  Furthermore, each UL or DL BWP is configured for each Serving Cells and has its own scs configurations. Based on the this structure, the number of scs-Specific carriers configured under  frequencyInfoDL/frequencyInfoDLSIB/frequencyInfoUL should be the same as the total kinds of SCSs configured for the BWPs configured under this servingCell.
Next, for the newly introduced field txDirectCurrentLocation, it is used to indicate to the UE the location of UL/DL tx Direct Current. 
· For the downlink configuration, it is placed under scs-specificCarrier, which can be included in servingCellConfigCommon and SIB1, while;
· for the uplink, it is placed under the message RRCReconfigurationComplete sent from the UE to the network. 
For UL and DL, 13 bits and 12 bits are used for the indication respectively and the table for the indication is shown as below

Subcarrier index (12 bits) within the carrier corresponding to the numerology of the UL BWP

Tx DC location

0

0 

⁞

⁞

3299

3299

3300

Outside the carrier

3301

Undetermined position within the carrier

3302

Reserved 

3303

Reserved

⁞

Reserved

4095

Reserved

Subcarrier index (12 bits) within the carrier corresponding to a numerology

Tx DC location

0

0 

⁞

⁞

3299

3299

3300

Outside the carrier

3301

Reserved

3302

Reserved

3303

Reserved

⁞

Reserved

4095

Reserved

However, the current field description for txDirectCurrentLocation should clarify the reserved field from 3302 to 4095 in the table. Also, we propose to change the name for the txDirectCurrentLocation for uplink and downlink since they use different tables. 



	
	

	Summary of change:
	1/ Clarify in the field description of SCS-SpecificCarriers that “The number of SCS-SpecificCarriers of a certain ServingCell should be the same as the number of different numerologies defined for different BWPs configured under the serving cell.
2/ Add the description for reserved field from 3302 to 4095 to txDirectCurrentLocation. Change the name of txDirect txDirectCurrentLocation  and separate to uplink and downlink respectively. 
Impact analysis

Impacted functionality:

FrequencyInfoUL and DL  Scs-SpecificCarrier
Inter-operability:

1.  If the network is implemented according to the CR and the UE is not, there will be no issue for the UE and there will be no inter-operability problem.
2.  If the UE is implemented according to the CR and the network is not, the re will be no issue for the UE and there is no inter-operability problems
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================================FIRST CHANGE=================================
–
SCS-SpecificCarrier
The IE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier. It is defined specifically for a numerology (subcarrier spacing (SCS)) and in relation (frequency offset) to Point A.

-- ASN1START

-- TAG-SCS-SPECIFIC-CARRIER-START

SCS-SpecificCarrier ::=



SEQUENCE {


offsetToCarrier





INTEGER (0..2199),


subcarrierSpacing




SubcarrierSpacing,


carrierBandwidth




INTEGER (1..maxNrofPhysicalResourceBlocks),


...,


[[


downlinkTxDirectCurrentLocation


INTEGER (0..4095) 









OPTIONAL


-- Need S


]]

}

-- TAG-SCS-SPECIFIC-CARRIER-STOP 

-- ASN1STOP

	SCS-SpecificCarrier field descriptions

	carrierBandwidth
Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) Corresponds to L1 parameter 'BW' (see 38.211, section FFS_Section)

	offsetToCarrier
Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this 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)

	downlinkTxDirectCurrentLocation
Indicates the downlink Tx Direct Current location for the carrier. A value in the range 0..3299 indicates the subcarrier index within the carrier. The values in the value range 3301..4095 are reserved and ignored by the UE. If this field is absent, the UE assumes the default value of 3300 (i.e. "Outside the carrier").

	subcarrierSpacing
Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable. The network configures all SCSs of configured BWPs configured in this serving cell.Corresponds to L1 parameter 'ref-scs' (see 38.211, section FFS_Section)


	Conditional Presence
	Explanation

	OnePerServCell
	This field must be present for exactly one SCS-SpecificCarrier of a serving cell. 


===============================START OF THE 2ND CHANGE=======================

–
UplinkTxDirectCurrentList
The IE UplinkTxDirectCurrentList indicates the Tx Direct Current locations per serving cell for each configured UL BWP in the serving cell, based on the BWP numerology and the associated carrier bandwidth.

UplinkTxDirectCurrentList information element

-- ASN1START

-- TAG-UPLINKTXDIRECTCURRENTLIST-START

UplinkTxDirectCurrentList ::=


SEQUENCE (SIZE (1..maxNrofServingCells)) OF UplinkTxDirectCurrentCell

UplinkTxDirectCurrentCell ::=


SEQUENCE {


servCellIndex






ServCellIndex,


uplinkDirectCurrentBWP




SEQUENCE (SIZE (1..maxNrofBWPs)) OF UplinkTxDirectCurrentBWP,


...

}

UplinkTxDirectCurrentBWP ::=


SEQUENCE {


bwp-Id








BWP-Id,


shift7dot5kHz






BOOLEAN,


uplinkTxDirectCurrentLocation



INTEGER (0..3301)

}

-- TAG-UPLINKTXDIRECTCURRENTLIST-STOP

-- ASN1STOP
	UplinkTxDirectCurrentBWP field descriptions

	bwp-Id
The BWP-Id of the corresponding uplink BWP.

	shift7dot5kHz
Indicates whether there is 7.5 kHz shift or not. 7.5 kHz shift is applied if the field is set to TRUE. Otherwise 7.5 kHz shift is not applied.

	uplinkTxDirectCurrentLocation
The uplink Tx Direct Current location for the carrier. Only values in the value range of this field between 0 and 3299, which indicate the subcarrier index within the carrier corresponding to the numerology of the corresponding uplink BWP and value 3300, which indicates "Outside the carrier" and value 3301, which indicates "Undetermined position within the carrier" are used in this version of the specification. The values in the value range 3302..4095 are reserved.


	UplinkTxDirectCurrentCell field descriptions

	servCellIndex
The serving cell ID of the serving cell corresponding to the uplinkDCLocationsPerBWP.

	uplinkDirectCurrentBWP
The Tx Direct Current locations for all the uplink BWPs configured at the corresponding serving cell.


=================================START OF THE 3RD CHAGNE=====================
–
FrequencyInfoDL
The IE FrequencyInfoDL provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL information element

-- ASN1START

-- TAG-FREQUENCY-INFO-DL-START

FrequencyInfoDL ::= 



SEQUENCE {


absoluteFrequencySSB



ARFCN-ValueNR















OPTIONAL,
-- Cond SpCellAdd


frequencyBandList




MultiFrequencyBandListNR,


absoluteFrequencyPointA



ARFCN-ValueNR,


scs-SpecificCarrierList



SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,

...

}

-- TAG-FREQUENCY-INFO-UL-STOP
-- ASN1STOP
	FrequencyInfoDL field descriptions

	absoluteFrequencyPointA
Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList. Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)

	absoluteFrequencySSB
Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The frequency provided in this field identifies the position of resource element RE=#0 (subcarrier #0) of resource block RB#10 of the SS block. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see 38.101). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell. This is only supported in case the Scell is in the same frequency band as the SpCell.

	frequencyBandList
List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section). The number of SCS-SpecificCarriers of a certain serving cell should be the same as the number of different numerologies defined for the DL BWPs configured under this serving cell.


	Conditional Presence
	Explanation

	SpCellAdd
	The field is mandatory present if this FrequencyInfoDL is for SpCell. Otherwise the field is optionally present, Need R.


–
FrequencyInfoDL-SIB
The IE FrequencyInfoDL-SIB provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL-SIB information element

-- ASN1START

-- TAG-FREQUENCY-INFO-DL-SIB-START

FrequencyInfoDL-SIB ::= 



SEQUENCE {


frequencyBandList




MultiFrequencyBandListNR,


offsetToPointA





INTEGER (0..2199), 


scs-SpecificCarrierList



SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier

}

-- TAG-FREQUENCY-INFO-DL-SIB-STOP
-- ASN1STOP
	FrequencyInfoDL-SIB field descriptions

	offsetToPointA 
The offset in PRB between the Point A and the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved [FFS Ref]

	frequencyBandList
List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).

	scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section). The number of SCS-SpecificCarriers of a certain serving cell should be the same as the number of different numerologies defined for the DL BWPs configured under this serving cell


–
FrequencyInfoUL
The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon. 

FrequencyInfoUL information element

-- ASN1START

-- TAG-FREQUENCY-INFO-UL-START

FrequencyInfoUL ::= 



SEQUENCE {


frequencyBandList




MultiFrequencyBandListNR









OPTIONAL,
-- Cond FDD-OrSUL


absoluteFrequencyPointA



ARFCN-ValueNR












OPTIONAL,
-- Cond FDD-OrSUL


scs-SpecificCarrierList



SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,


additionalSpectrumEmission


AdditionalSpectrumEmission









OPTIONAL,
-- Need S


p-Max







P-Max














OPTIONAL,
-- Need S


frequencyShift7p5khz



ENUMERATED {true}











OPTIONAL,
-- Cond FDD-OrSUL-Optional


...

}

-- TAG-FREQUENCY-INFO-UL-STOP

-- ASN1STOP

	FrequencyInfoUL field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList. Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)

	additionalSpectrumEmission
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE applies the value FFS_RAN4. (see FFS_section, section FFS_Section)

	frequencyBandList
List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).

	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	p-Max
 Maximum transmit power allowed in this serving cell. If absent, the UE applies the maximum power according to TS 38.101 [15].

NOTE 1 : NR sets this field to the same value for all instances for SIB1 messages that are broadcasted within the same cell.



	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section) The number of SCS-SpecificCarriers of a certain ServingCell should be the same as the number of different numerologies defined for the UL BWPs configured under the serving cell

	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).

	FDD-OrSUL-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise.


================================END OF THE CHANGES==========================
