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3	Definitions, symbols and abbreviations
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3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 
Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.
Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.
Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Con-current operation: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is agnostic of the service used on each interface.
Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.
Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.
[bookmark: _Hlk47535083]RedCap UE: The UE with reduced capabilities as defined in clause 4.2.21.1 from TS 38.306 [15].
Sub-band: For a UE that supports shared spectrum channel access in wideband operation, a sub-band is the set of RBs within an approximately 20 MHz segment of the channel where the wideband channel is uniformly divided into an integer number of 20 MHz sub-bands. Sub-bands may be separately allocated in uplink and downlink.
Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.
Sub-block bandwidth: The bandwidth of one sub-block.
Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
Vehicular UE: A UE embedded in a vehicle, permanently connected to an embedded antenna system that radiates externally for NR operating bands.
NOTE:	Vehicular UE does not refer to other UE form factors placed inside the vehicle.
[bookmark: _Toc27477731][bookmark: _Toc36226409][bookmark: _Toc44323664][bookmark: _Toc52989805][bookmark: _Toc60822994][bookmark: _Toc60824917][bookmark: _Toc69305814][bookmark: _Toc69309669][bookmark: _Toc76019980]Wideband operation: For a UE that supports shared spectrum channel access, wideband operation refers to operation within a channel larger than 20 MHz in which intra-cell guard bands may be configured to distinguish individual RB-sets
[bookmark: _Toc83720450][bookmark: _Toc90916304][bookmark: _Toc90916501][bookmark: _Toc90917257]3.2	Symbols
For the purposes of the present document, the following symbols apply:
ΔFGlobal	Granularity of the global frequency raster
ΔFRaster	Band dependent channel raster granularity
ΔfOOB	Δ Frequency of Out Of Band emission
ΔFTX-RX	Δ Frequency of default TX-RX separation of the FDD operating band
∆MPRc	Allowed Maximum Power Reduction relaxation for serving cell c
ΔPPowerClass	Adjustment to maximum output power for a given power class
ΔR1R	Reference sensitivity adjustment due to support for 1 antenna ports
RB	The starting frequency offset between the allocated RB and the measured non-allocated RB
ΔRIB,c	Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c
ΔRIB,4R	Reference sensitivity adjustment due to support for 4 antenna ports
ΔShift	Channel raster offset
TC	Allowed operating band edge transmission power relaxation
TC,c	Allowed operating band edge transmission power relaxation for serving cell c
ΔTIB,c	Allowed maximum configured output power relaxation due to support for inter-band CA operation, inter-band NR-DC operation and due to support for SUL operations, for serving cell c
BWChannel	Channel bandwidth
BWChannel,block	Sub-block bandwidth, expressed in MHz. BWChannel,block= Fedge,block,high- Fedge,block,low
BWChannel_CA	Aggregated channel bandwidth, expressed in MHz
BWChannel,max	Maximum channel bandwidth supported among all bands in a release
BWGB	max(BWGB,Channel(k))
BWGB,Channel(k)	Minimum guard band defined in clause 5.3A.1 of carrier k
BWDL	Channel bandwidth for DL
BWUL	Channel bandwidth for UL
BWinterferer	Bandwidth of the interferer
Ceil(x)	Rounding upwards; ceil(x) is the smallest integer such that ceil(x) ≥ x
Floor(x)	Rounding downwards; floor(x) is the greatest integer such that floor(x) ≤ x
FC	RF reference frequency on the channel raster, given in table 5.4.2.2-1
FC,block, high	Fc of the highest transmitted/received carrier in a sub-block
FC,block, low	Fc of the lowest transmitted/received carrier in a sub-block
FC, low	The Fc of the lowest carrier, expressed in MHz
FC, high	The Fc of the highest carrier, expressed in MHz
FDL_low	The lowest frequency of the downlink operating band
FDL_high	The highest frequency of the downlink operating band
FUL_low	The lowest frequency of the uplink operating band
FUL_high	The highest frequency of the uplink operating band
Fedge,block,low	The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset., low
Fedge,block,high	The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset., high
Fedge, low	The lower edge of aggregated channel bandwidth, expressed in MHz. Fedge,low = FC,low - Foffset,low
Fedge, high	The higher edge of aggregated channel bandwidth, expressed in MHz. Fedge,high = FC,high + Foffset,high
FInterferer (offset)	Frequency offset of the interferer (between the center frequency of the interferer and the carrier frequency of the carrier measured)
FInterferer	Frequency of the interferer
FIoffset	Frequency offset of the interferer (between the centre frequency of the interferer and the closest edge of the carrier measured)
Foffset	Frequency offset from FC, high to the higher edge or FC, low to the lower edge
Foffset,high	Frequency offset from FC,high to the upper UE RF Bandwidth edge, or from FC,block, high to the upper sub-block edge
Foffset,low	Frequency offset from FC,low to the lower UE RF Bandwidth edge, or from FC,block, low to the lower sub-block edge
FOOB	The boundary between the NR out of band emission and spurious emission domains
FREF	RF reference frequency 
FREF-Offs	Offset used for calculating FREF
FREF,Shift	RF reference frequency for Supplementary Uplink (SUL) bands and for the uplink for all FDD bands
Fuw (offset)	The frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer
GBChannel	Minimum guard band defined in clause 5.3.3, expressed in kHz
LCRB	Transmission bandwidth which represents the length of a contiguous resource block allocation expressed in units of resources blocks
Max()	The largest of given numbers
Min()	The smallest of given numbers

	Physical resource block number
NRACLR	NR ACLR
NRB	Transmission bandwidth configuration, expressed in units of resource blocks
NRB_agg	The number of the aggregated RBs within the fully allocated aggregated channel bandwidth
 for carrier 1 to j, where μ is defined in TS 38.211 [8]
NRB,c	The transmission bandwidth configuration of component carrier c, expressed in units of resource blocks
 for carrier j, where μ is defined in TS 38.211 [8]
NRB,largest BW	The largest transmission bandwidth configuration of the component carriers in the bandwidth combination, expressed in units of resource blocks
NRB,low	The transmission bandwidth configurations according to Table 5.3.2-1 for the lowest assigned component carrier in clause 5.3A.1
NRB,high	The transmission bandwidth configurations according to Table 5.3.2-1 for the highest assigned component carrier in clause 5.3A.1
NREF	NR Absolute Radio Frequency Channel Number (NR-ARFCN)
NREF-Offs	Offset used for calculating NREF
PCMAX	The configured maximum UE output power
PCMAX, c	The configured maximum UE output power for serving cell c
PCMAX, f, c	The configured maximum UE output power for carrier f of serving cell c in each slot
PEMAX	Maximum allowed UE output power signalled by higher layers 
PEMAX, c	Maximum allowed UE output power signalled by higher layers for serving cell c
PInterferer	Modulated mean power of the interferer
Plargest BW	Power of the largest transmission bandwidth configuration of the component carriers in the bandwidth combination
PPowerClass	The nominal UE power (i.e., no tolerance)
P-MPRc	Power Management Maximum Power Reduction for serving cell c
PRB	The transmitted power per allocated RB, measured in dBm
PUMAX	The measured configured maximum UE output power
Puw	Power of an unwanted DL signal
Pw	Power of a wanted DL signal
RBStart	Indicates the lowest RB index of transmitted resource blocks 
RBstart_CA	Indicates the lowest RB index of transmitted resource blocks for intra-band contiguous CA
SCSc	SCS for the component carrier c, expressed in kHz
SCSlargest BW	SCS for the largest transmission bandwidth configuration of the component carriers in the bandwidth combination, expressed in kHz
SCSlow	SCS for the lowest assigned component carrier in section 5.3A.1, expressed in kHz
SCShigh	SCS for the highest assigned component carrier in section 5.3A.1, expressed in kHz
tp	Transient Period value signalled by the UE
tpstart	Start position of transient period relative to the symbol boundary
T(PCMAX, f, c)	Tolerance for applicable values of PCMAX, f, c for configured maximum UE output power for carrier f of serving cell c
TL,c	Absolute value of the lower tolerance for the applicable operating band as specified in section 6.2.1
SSREF	SS block reference frequency position
UTRAACLR		UTRA ACLR
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For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
A-MPR	Additional Maximum Power Reduction
BS	Base Station
BW	Bandwidth
BWP	Bandwidth Part
CA	Carrier Aggregation
CA_nX-nY	Inter-band CA of component carrier(s) in one sub-block within Band nX and component carrier(s) in one sub-block within Band nY where nX and nY are the applicable NR operating bands
CC	Component Carriers
CG	Carrier Groups
CM	Cubic Metric
CORESET	Control Resource Set
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DC	Dual Connectivity
DCI	Downlink Control Information
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DL	Downlink
DM-RS	Demodulation Reference Signal
DTX	Discontinuous Transmission
EIRP	Equivalent Isotropically Radiated Power
E-UTRA	Evolved UTRA
EVM	Error Vector Magnitude
FFT	Fast Fourier Transformation
FR	Frequency Range
FRC	Fixed Reference Channel
GNSS	Global Navigation Satellite System
GSCN	Global Synchronization Channel Number
HARQ	Hybrid Automatic Repeat Request
IBB	In-band Blocking
IDFT	Inverse Discrete Fourier Transformation
IE	Information Element
ITS	Intelligent Transportation System
ITU‑R	Radio communication Sector of the International Telecommunication Union
MBW	Measurement bandwidth defined for the protected band
MCG	Master Cell Group
MOP	Maximum Output Power 
MPR	Allowed maximum power reduction
MSD	Maximum Sensitivity Degradation
MU	Measurement Uncertainty
NR	New Radio
NR/5GC	NR connected to 5GC
NR-ARFCN	NR Absolute Radio Frequency Channel Number
NS	Network Signalling
NSA	Non-Standalone
OCNG	OFDMA Channel Noise Generator
OOB	Out-of-band
PBCH	Physical Broadcast Channel
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
P-MPR	Power Management Maximum Power Reduction
PRACH	Physical Random Access Channel
PRB	Physical Resource Block
PSCCH	Physical Sidelink Control CHannel
PSSCH	Physical Sidelink Shared CHannel
QAM	Quadrature Amplitude Modulation
RB	Resource Block
RE	Resource Element
RedCap	Reduced Capability
REFSENS	Reference Sensitivity
RF	Radio Frequency
RMC	Reference Measurement Channel
RMS	Root Mean Square (value)
RNTI	Radio Network Tempory Identity
RoT	Rise Over Thermal
RSRP	Reference Signal Receiving Power
Rx	Receiver
SA	Standalone
SC	Single Carrier
SCG	Secondary Cell Group
SCS	Subcarrier spacing
SDL	Supplementary Downlink
SEM	Spectrum Emission Mask
SL	Sidelink
SL-MIMO	Sidelink-Multiple Antenna transmission
SNR	Signal-to-Noise Ratio
SRS	Sounding Reference Symbol
SUL	Supplementary uplink
SS	Synchronization Symbol
SS	System Simulator
TAE	Time Alignment Error
TAG	Timing Advance Group
TPC	Transmit Power Control
TT	Test Tolerances
Tx	Transmitter
TxD	Tx Diversity
UE	User Equipment
UL	Uplink
UL MIMO	Uplink Multiple Antenna transmission
ULFPTx	Uplink Full Power Transmission
V2X	Vehicle to Everything
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4.1	Relationship between minimum requirements and test requirements
The TS 38.101-1 [2] is a Single-RAT specification for NR UE, covering RF characteristics and minimum performance requirements. Conformance to the TS 38.101-1 [2] is demonstrated by fulfilling the test requirements specified in the present document.
The Minimum Requirements given in TS 38.101-1 [2] make no allowance for measurement uncertainty (MU). The present document defines test tolerances (TT) and measurement uncertainty. These test tolerances are individually defined for each test. The test tolerances are used to relax the minimum requirements in TS 38.101-1 [2] to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by various levels of “Shared Risk” principle as described below. 
a)	Core specification value is not relaxed by any relaxation value (TT=0). For each single measurement, the probability of a borderline good UE being judged as FAIL equals the probability of a borderline bad UE being judged as PASS.
-	Test tolerances equal to 0 (TT=0) are considered in this specification.
b)	Core specification value is relaxed by a relaxation value (TT>0). For each single measurement, the probability of a borderline bad UE being judged as PASS is greater than the probability of a borderline good UE being judged as FAIL.
-	Test tolerances lower than measurement uncertainty and greater than 0 (0 < TT < MU) are considered in this specification.
-	Test tolerances high up to measurement uncertainty (TT = MU) are considered in this specification which is also known as “Never fail a good DUT” principle.
c)	Core specification value is tightened by a stringent value (TT<0). For each single measurement, the probability of a borderline good UE being judged as FAIL is greater than the probability of a borderline bad UE being judged as PASS.
Test tolerances lower than 0 (TT<0) are not considered in this specification.The “Never fail a good DUT” and the “Shared Risk” principles are defined in Recommendation ITU-R M.1545 [7].
[bookmark: _Toc27477735][bookmark: _Toc36226413][bookmark: _Toc44323668][bookmark: _Toc52989809][bookmark: _Toc60822998][bookmark: _Toc60824921][bookmark: _Toc69305818][bookmark: _Toc69309673][bookmark: _Toc76019984][bookmark: _Toc83720454][bookmark: _Toc90916308][bookmark: _Toc90916505][bookmark: _Toc90917261]4.2	Applicability of minimum requirements
a)	In TS 38.101-1 [2] the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios 
b)	For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
c)	The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal. 
d)	All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same slot format indicated by UL-DL-configuration-common in the PCell and SCells for NR/5GC.
e)	The requirements for Tx diversity in this release are applied for UE which indicates IE txDiversity-r16.
[bookmark: _Toc27477736][bookmark: _Toc36226414][bookmark: _Toc44323669][bookmark: _Toc52989810][bookmark: _Toc60822999][bookmark: _Toc60824922][bookmark: _Toc69305819][bookmark: _Toc69309674][bookmark: _Toc76019985][bookmark: _Toc83720455][bookmark: _Toc90916309][bookmark: _Toc90916506][bookmark: _Toc90917262]4.3	Specification suffix information
Unless stated otherwise the following suffixes are used for indicating at 2nd level subclause, shown in Table 4.3-1.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	V2X

	F
	Shared spectrum channel access

	G
	Tx Diversity (TxD)

	I
	RedCap



A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional subclause (suffixes A to I) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional subclause requirements (suffixes A to I) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional subclause.
A terminal which supports more than one feature in clauses 5, 6 and 7 shall meet all of the separate corresponding requirements.
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
[bookmark: _Toc27477737][bookmark: _Toc36226415][bookmark: _Toc44323670][bookmark: _Toc52989811][bookmark: _Toc60823000][bookmark: _Toc60824923][bookmark: _Toc69305820][bookmark: _Toc69309675][bookmark: _Toc76019986]For a terminal that supports operation in shared spectrum, the current version of this specification assumes in the uplink sub-bands within a wideband channel shall be contiguously allocated to the UE. The uplink requirements for one or more non-transmitted sub-bands between two transmitted sub-bands does not form a part of the current version of this specification.
[bookmark: _Toc83720456][bookmark: _Toc90916310][bookmark: _Toc90916507][bookmark: _Toc90917263]4.4	Test points analysis
The information on test point analysis and test point selection including number of test points for each test case is shown in TR 38.905 [11] clause 4.1.
[bookmark: _Toc27477738][bookmark: _Toc36226416][bookmark: _Toc44323671][bookmark: _Toc52989812][bookmark: _Toc60823001][bookmark: _Toc60824924][bookmark: _Toc69305821][bookmark: _Toc69309676][bookmark: _Toc76019987][bookmark: _Toc83720457][bookmark: _Toc90916311][bookmark: _Toc90916508][bookmark: _Toc90917264]4.5	Applicability and test coverage rules
The applicability and test coverage rules for NR/5GC and EN-DC capable devices shall include the following:
If a test case for a FR1 NR band in a device is tested in EN-DC mode inter-band operation for non-exceptional requirement as per TS 38.521-3 [14], it shall fulfil the coverage requirement for that test case for NR/5GC FR1 test requirements for that NR band and need not be retested.
Unless there are exception requirements defined within the NR-DC test cases in clause 6 and 7 of this spec: if a DUT is tested on an FR1 NR-CA configuration, the DUT need not be re-tested for the FR1 NR-DC configuration involving the same bands within the component carriers/carrier groups (CGs).
Editor’s Note: The Clause number 4.5 already exists in the specification. so the clause number was changed to 4.6:
[bookmark: _Toc36226417][bookmark: _Toc44323672][bookmark: _Toc52989813][bookmark: _Toc60823002][bookmark: _Toc60824925][bookmark: _Toc69305822][bookmark: _Toc69309677][bookmark: _Toc76019988][bookmark: _Toc83720458][bookmark: _Toc90916312][bookmark: _Toc90916509][bookmark: _Toc90917265]4.6	Pass fail decision rule of test case
Unless explicitly specified, a test case is passed only when all the measurements in the test case are passed. A measurement is one execution of the test procedures using a specific combination of various conditions, including test configuration, testing UL/DL power level, frequency location of interference and sweeping frequency location of emission measurement etc. If multiple component carriers are involved in one measurement, the measurement is passed only when all the component carriers are passed.
[bookmark: _Toc27477739][bookmark: _Toc36226418][bookmark: _Toc44323673][bookmark: _Toc52989814][bookmark: _Toc60823003][bookmark: _Toc60824926][bookmark: _Toc69305823][bookmark: _Toc69309678][bookmark: _Toc76019989][bookmark: _Toc83720459][bookmark: _Toc90916313][bookmark: _Toc90916510][bookmark: _Toc90917266]5 to 7	VoidOperating bands and Channel arrangement
[bookmark: _Toc27477740][bookmark: _Toc36226419][bookmark: _Toc44323674][bookmark: _Toc52989815][bookmark: _Toc60823004][bookmark: _Toc60824927][bookmark: _Toc69305824][bookmark: _Toc69309679][bookmark: _Toc76019990][bookmark: _Toc83720460][bookmark: _Toc90916314][bookmark: _Toc90916511][bookmark: _Toc90917267]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1. 
[bookmark: _Toc27478670][bookmark: _Toc36227384]
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Annex A to J(normative): VoidMeasurement channels
[bookmark: _Toc27478671][bookmark: _Toc36227385]A.1	General
The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per datastream (codeword). For multi-stream (more than one codeword) transmissions, the throughput referenced in the minimum requirements is the sum of throughputs of all datastreams (codewords).
The UE category entry in the definition of the reference measurement channel in Annex A is only informative and reveals the UE categories, which can support the corresponding measurement channel. Whether the measurement channel is used for testing a certain UE category or not is specified in the individual minimum requirements.
[bookmark: _Toc27478672][bookmark: _Toc36227386]A.2	UL reference measurement channels
[bookmark: _Toc27478673][bookmark: _Toc36227387]A.2.1	General
The measurement channels in the following subclauses are defined to derive the requirements in clause 6 (Transmitter Characteristics) and clause 7 (Receiver Characteristics). The measurement channels represent example configurations of physical channels for different data rates.
The measurement channels in the following clauses are applicable to both FDD and TDD. 
The active uplink slots for TDD configurations are specified in table A.2.1-1. TDD slot patterns defined for reference sensitivity tests will be used for TDD UL RMCs.
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<End of modified section>
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