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*** Begin Change ***
[bookmark: _Toc21340821][bookmark: _Toc29805268][bookmark: _Toc36456477][bookmark: _Toc36469575][bookmark: _Toc37253984][bookmark: _Toc37322841][bookmark: _Toc37324247][bookmark: _Toc45889770][bookmark: _Toc52196430][bookmark: _Toc52197410][bookmark: _Toc53173133][bookmark: _Toc53173502][bookmark: _Toc61119502][bookmark: _Toc61119884][bookmark: _Toc67925940]6.3.1	Minimum output power
[bookmark: _Toc21340822][bookmark: _Toc29805269][bookmark: _Toc36456478][bookmark: _Toc36469576][bookmark: _Toc37253985][bookmark: _Toc37322842][bookmark: _Toc37324248][bookmark: _Toc45889771][bookmark: _Toc52196431][bookmark: _Toc52197411][bookmark: _Toc53173134][bookmark: _Toc53173503][bookmark: _Toc61119503][bookmark: _Toc61119885][bookmark: _Toc67925941]6.3.1.0	General
The minimum controlled output power of the UE is defined as the EIRP in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.
[bookmark: _Toc21340823][bookmark: _Toc29805270][bookmark: _Toc36456479][bookmark: _Toc36469577][bookmark: _Toc37253986][bookmark: _Toc37322843][bookmark: _Toc37324249][bookmark: _Toc45889772]The minimum output power is defined as the mean power in at least one sub frame (1ms).
[bookmark: _Toc52196432][bookmark: _Toc52197412][bookmark: _Toc53173135][bookmark: _Toc53173504][bookmark: _Toc61119504][bookmark: _Toc61119886][bookmark: _Toc67925942]6.3.1.1	Minimum output power for power class 1
For power class 1 UE, the minimum output power shall not exceed the values specified in Table 6.3.1.1-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.1-1: Minimum output power for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	41
	47.58

	
	100
	4
	95.16

	
	200
	47
	190.20

	
	400
	410
	380.28



[bookmark: _Toc21340824][bookmark: _Toc29805271][bookmark: _Toc36456480][bookmark: _Toc36469578][bookmark: _Toc37253987][bookmark: _Toc37322844][bookmark: _Toc37324250][bookmark: _Toc45889773][bookmark: _Toc52196433][bookmark: _Toc52197413][bookmark: _Toc53173136][bookmark: _Toc53173505][bookmark: _Toc61119505][bookmark: _Toc61119887][bookmark: _Toc67925943]6.3.1.2	Minimum output power for power class 2, 3, and 4
The minimum output power shall not exceed the values specified in Table 6.3.1.2-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.2-1: Minimum output power for power class 2, 3, and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n259, n260, n261
	50
	-13-16
	47.58

	
	100
	-13
	95.16

	
	200
	-13-10
	190.20

	
	400
	-13-7
	380.28

	NOTE 1:	n260 is not applied for power class 2.



*** End Change ***

*** Begin Change ***
[bookmark: _Toc21340850][bookmark: _Toc29805297][bookmark: _Toc36456506][bookmark: _Toc36469604][bookmark: _Toc37254013][bookmark: _Toc37322870][bookmark: _Toc37324276][bookmark: _Toc45889799][bookmark: _Toc52196459][bookmark: _Toc52197439][bookmark: _Toc53173162][bookmark: _Toc53173531][bookmark: _Toc61119531][bookmark: _Toc61119913][bookmark: _Toc67925971]6.3D	Output power dynamics for UL MIMO
6.3D.0	General
The requirements in subclause 6.3D shall be met with configurations specified in sub-clause 6.2D.1.x, where ‘x’ depends on power class. Unless otherwise specified, the requirements shall be verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340851][bookmark: _Toc29805298][bookmark: _Toc36456507][bookmark: _Toc36469605][bookmark: _Toc37254014][bookmark: _Toc37322871][bookmark: _Toc37324277][bookmark: _Toc45889800][bookmark: _Toc52196460][bookmark: _Toc52197440][bookmark: _Toc53173163][bookmark: _Toc53173532][bookmark: _Toc61119532][bookmark: _Toc61119914][bookmark: _Toc67925972]6.3D.1	Minimum output power for UL MIMO
[bookmark: _Toc21340852][bookmark: _Toc29805299][bookmark: _Toc36456508][bookmark: _Toc36469606][bookmark: _Toc37254015][bookmark: _Toc37322872][bookmark: _Toc37324278][bookmark: _Toc45889801]6.3D.1.0	General
The minimum output power is defined as the mean power in at least one sub frame (1ms). The minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value.
[bookmark: _Toc52196461][bookmark: _Toc52197441][bookmark: _Toc53173164][bookmark: _Toc53173533][bookmark: _Toc61119533][bookmark: _Toc61119915][bookmark: _Toc67925973]6.3D.1.1	Minimum output power for UL MIMO for power class 1
For UE supporting UL MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value. The minimum output power shall not exceed the sum of the values specified in Table 6.3.1.1-1 and the quantity 10*log10(Number of Layers), where ‘Number of Layers’ is 2. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340853][bookmark: _Toc29805300][bookmark: _Toc36456509][bookmark: _Toc36469607][bookmark: _Toc37254016][bookmark: _Toc37322873][bookmark: _Toc37324279][bookmark: _Toc45889802][bookmark: _Toc52196462][bookmark: _Toc52197442][bookmark: _Toc53173165][bookmark: _Toc53173534][bookmark: _Toc61119534][bookmark: _Toc61119916][bookmark: _Toc67925974]6.3D.1.2	Minimum output power for UL MIMO for power class 2, 3 and 4
For UE supporting UL MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value. The minimum output power shall not exceed the sum of values specified in Table 6.3.1.2-1 and the quantity 10*log10(Number of Layers), where ‘Number of Layers’ is 2. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340854][bookmark: _Toc29805301][bookmark: _Toc36456510][bookmark: _Toc36469608][bookmark: _Toc37254017][bookmark: _Toc37322874][bookmark: _Toc37324280][bookmark: _Toc45889803][bookmark: _Toc52196463][bookmark: _Toc52197443][bookmark: _Toc53173166][bookmark: _Toc53173535][bookmark: _Toc61119535][bookmark: _Toc61119917][bookmark: _Toc67925975]6.3D.2	Transmit OFF power for UL MIMO
For UE supporting UL MIMO, the transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports. During DTX and measurements gaps, the transmitter is not considered OFF. The minimum output power shall not exceed the values specified in Table 6.3.2-1. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
[bookmark: _Toc21340855][bookmark: _Toc29805302][bookmark: _Toc36456511][bookmark: _Toc36469609][bookmark: _Toc37254018][bookmark: _Toc37322875][bookmark: _Toc37324281][bookmark: _Toc45889804][bookmark: _Toc52196464][bookmark: _Toc52197444][bookmark: _Toc53173167][bookmark: _Toc53173536][bookmark: _Toc61119536][bookmark: _Toc61119918][bookmark: _Toc67925976]6.3D.3	Transmit ON/OFF time mask for UL MIMO
For UE supporting UL MIMO, the ON/OFF time mask requirements in clause 6.3.3 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-3.
*** End Change ***


*** Begin Change ***
[bookmark: _Toc61119541][bookmark: _Toc61119923][bookmark: _Toc67925981]6.4.2.1	Error vector magnitude
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM, the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clauses 6.4.2.4 and 6.4.2.5. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and one slot for PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient in the measurement interval as as defined in clause 6.3.3.
The RMS average of the basic EVM measurements over 10 subframes for the average EVM case, and over 60 subframes for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1-1 for the parameters defined in Table 6.4.2.1-2 or 6.4.2.1-3, depending on UE power class. For EVM evaluation purposes, all 13 PRACH preamble formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated. 
The requirement is verified with the test metric of EVM (Link=TX beam peak direction, Meas=Link angle).
Table 6.4.2.1-1: Minimum requirements for error vector magnitude
	
Parameter
	Unit
	Average EVM level
	Reference signal EVM level

	Pi/2 BPSK 
	%
	30.0
	30.0

	QPSK 
	%
	17.5
	17.5

	16 QAM 
	%
	12.5
	12.5

	64 QAM 
	%
	8.0
	8.0



Table 6.4.2.1-2: Parameters for Error Vector Magnitude for power class 1
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 Minimum output power per sub-clause 6.3.1.1 4

	UE EIRP for UL 16 QAM
	dBm
	 Minimum output power per sub-clause 6.3.1.1 + 3 7

	UE EIRP for UL 64 QAM
	dBm
	 Minimum output power per sub-clause 6.3.1.1 + 711

	Operating conditions
	
	Normal conditions




Table 6.4.2.1-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 Minimum output power per sub-clause 6.3.1.2 -13

	UE EIRP for UL 16 QAM
	dBm
	 Minimum output power per sub-clause 6.3.1.2 + 3 -10

	UE EIRP for UL 64 QAM
	dBm
	 Minimum output power per sub-clause 6.3.1.2 + 7 -6

	Operating conditions
	
	Normal conditions




[bookmark: _Toc21340861][bookmark: _Toc29805308][bookmark: _Toc36456517][bookmark: _Toc36469615][bookmark: _Toc37254024][bookmark: _Toc37322881][bookmark: _Toc37324287][bookmark: _Toc45889810][bookmark: _Toc52196470][bookmark: _Toc52197450][bookmark: _Toc53173173][bookmark: _Toc53173542][bookmark: _Toc61119542][bookmark: _Toc61119924][bookmark: _Toc67925982]6.4.2.2	Carrier leakage
[bookmark: _Toc21340862][bookmark: _Toc29805309][bookmark: _Toc36456518][bookmark: _Toc36469616][bookmark: _Toc37254025][bookmark: _Toc37322882][bookmark: _Toc37324288][bookmark: _Toc45889811][bookmark: _Toc52196471][bookmark: _Toc52197451][bookmark: _Toc53173174][bookmark: _Toc53173543][bookmark: _Toc61119543][bookmark: _Toc61119925][bookmark: _Toc67925983]6.4.2.2.1	General
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform to the power in the modulated waveform.
The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340863][bookmark: _Toc29805310][bookmark: _Toc36456519][bookmark: _Toc36469617][bookmark: _Toc37254026][bookmark: _Toc37322883][bookmark: _Toc37324289][bookmark: _Toc45889812][bookmark: _Toc52196472][bookmark: _Toc52197452][bookmark: _Toc53173175][bookmark: _Toc53173544][bookmark: _Toc61119544][bookmark: _Toc61119926][bookmark: _Toc67925984]6.4.2.2.2	Carrier leakage for power class 1
When carrier leakage is contained inside the spectrum confined within the configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.2-1 for power class 1 UEs.
Table 6.4.2.2.2-1: Minimum requirements for relative carrier leakage power for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	Minimum output power per sub-clause 6.3.1.14 dBm  ≤ EIRP ≤ 17 dBm
	-20



[bookmark: _Toc21340864][bookmark: _Toc29805311][bookmark: _Toc36456520][bookmark: _Toc36469618][bookmark: _Toc37254027][bookmark: _Toc37322884][bookmark: _Toc37324290][bookmark: _Toc45889813][bookmark: _Toc52196473][bookmark: _Toc52197453][bookmark: _Toc53173176][bookmark: _Toc53173545][bookmark: _Toc61119545][bookmark: _Toc61119927][bookmark: _Toc67925985]6.4.2.2.3	Carrier leakage for power class 2
When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1 for power class 2.
Table 6.4.2.2.3-1: Minimum requirements for relative carrier leakage power for power class 2
	Parameters
	Relative Limit (dBc)

	EIRP > 6 dBm
	-25

	Minimum output power per sub-clause 6.3.1.2-13 dBm  ≤ EIRP ≤ 6 dBm
	-20



[bookmark: _Toc21340865][bookmark: _Toc29805312][bookmark: _Toc36456521][bookmark: _Toc36469619][bookmark: _Toc37254028][bookmark: _Toc37322885][bookmark: _Toc37324291][bookmark: _Toc45889814][bookmark: _Toc52196474][bookmark: _Toc52197454][bookmark: _Toc53173177][bookmark: _Toc53173546][bookmark: _Toc61119546][bookmark: _Toc61119928][bookmark: _Toc67925986]6.4.2.2.4	Carrier leakage for power class 3
When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.4-1 for power class 3 UEs.
Table 6.4.2.2.4-1: Minimum requirements for relative carrier leakage power for power class 3
	Parameters
	Relative Limit (dBc)

	EIRP > 0 dBm
	-25

	Minimum output power per sub-clause 6.3.1.2-13 dBm  ≤ EIRP ≤ 0 dBm
	-20



[bookmark: _Toc21340866][bookmark: _Toc29805313][bookmark: _Toc36456522][bookmark: _Toc36469620][bookmark: _Toc37254029][bookmark: _Toc37322886][bookmark: _Toc37324292][bookmark: _Toc45889815][bookmark: _Toc52196475][bookmark: _Toc52197455][bookmark: _Toc53173178][bookmark: _Toc53173547][bookmark: _Toc61119547][bookmark: _Toc61119929][bookmark: _Toc67925987]6.4.2.2.5	Carrier leakage for power class 4
When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.5-1 for power class 4.
Table 6.4.2.2.5-1: Minimum requirements for relative carrier leakage power for power class 4
	Parameters
	Relative Limit (dBc)

	EIRP > 11 dBm
	-25

	Minimum output power per sub-clause 6.3.1.2 -13 dBm ≤ EIRP ≤ 11 dBm
	-20




[bookmark: _Toc21340867][bookmark: _Toc29805314][bookmark: _Toc36456523][bookmark: _Toc36469621][bookmark: _Toc37254030][bookmark: _Toc37322887][bookmark: _Toc37324293][bookmark: _Toc45889816][bookmark: _Toc52196476][bookmark: _Toc52197456][bookmark: _Toc53173179][bookmark: _Toc53173548][bookmark: _Toc61119548][bookmark: _Toc61119930][bookmark: _Toc67925989]6.4.2.3	In-band emissions
[bookmark: _Toc21340868][bookmark: _Toc29805315][bookmark: _Toc36456524][bookmark: _Toc36469622][bookmark: _Toc37254031][bookmark: _Toc37322888][bookmark: _Toc37324294][bookmark: _Toc45889817][bookmark: _Toc52196477][bookmark: _Toc52197457][bookmark: _Toc53173180][bookmark: _Toc53173549][bookmark: _Toc61119549][bookmark: _Toc61119931][bookmark: _Toc67925990]6.4.2.3.1	General
The in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The IBE requirement does not apply if UE declares support for [UEpowerboostIBE], UL transmission excluding Pi/2 BPSK is such that MPRf,c = 0 and the network configures the UE to operate with [suspendIBE]
The basic in-band emissions measurement interval is identical to that of the EVM test.
The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340869][bookmark: _Toc29805316][bookmark: _Toc36456525][bookmark: _Toc36469623][bookmark: _Toc37254032][bookmark: _Toc37322889][bookmark: _Toc37324295][bookmark: _Toc45889818][bookmark: _Toc52196478][bookmark: _Toc52197458][bookmark: _Toc53173181][bookmark: _Toc53173550][bookmark: _Toc61119550][bookmark: _Toc61119932][bookmark: _Toc67925991]6.4.2.3.2	In-band emissions for power class 1
[bookmark: _Hlk519673118]The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.2-1 for power class 1 UEs.
Table 6.4.2.3.2-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	Minimum output power per sub-clause 6.3.1.14 dBm  ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (- 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Clause 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Clause 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



[bookmark: _Toc21340870][bookmark: _Toc29805317][bookmark: _Toc36456526][bookmark: _Toc36469624][bookmark: _Toc37254033][bookmark: _Toc37322890][bookmark: _Toc37324296][bookmark: _Toc45889819][bookmark: _Toc52196479][bookmark: _Toc52197459][bookmark: _Toc53173182][bookmark: _Toc53173551][bookmark: _Toc61119551][bookmark: _Toc61119933][bookmark: _Toc67925992]6.4.2.3.3	In-band emissions for power class 2
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.3-1 for power class 2.
Table 6.4.2.3.3-1: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	Minimum output power per sub-clause 6.3.1.2-13 dBm  ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (- 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Clause 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Clause 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



[bookmark: _Toc21340871][bookmark: _Toc29805318][bookmark: _Toc36456527][bookmark: _Toc36469625][bookmark: _Toc37254034][bookmark: _Toc37322891][bookmark: _Toc37324297][bookmark: _Toc45889820][bookmark: _Toc52196480][bookmark: _Toc52197460][bookmark: _Toc53173183][bookmark: _Toc53173552][bookmark: _Toc61119552][bookmark: _Toc61119934][bookmark: _Toc67925993]6.4.2.3.4	In-band emissions for power class 3
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.4-1 for power class 3 UEs.
Table 6.4.2.3.4-1: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	



	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	Minimum output power per sub-clause 6.3.1.2-13 dBm  ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (- 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Clause 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Clause 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



[bookmark: _Toc21340872][bookmark: _Toc29805319][bookmark: _Toc36456528][bookmark: _Toc36469626][bookmark: _Toc37254035][bookmark: _Toc37322892][bookmark: _Toc37324298][bookmark: _Toc45889821][bookmark: _Toc52196481][bookmark: _Toc52197461][bookmark: _Toc53173184][bookmark: _Toc53173553][bookmark: _Toc61119553][bookmark: _Toc61119935][bookmark: _Toc67925994]6.4.2.3.5	In-band emissions for power class 4
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.5-1 for power class 4 UEs.
Table 6.4.2.3.5-1: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	



	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	Minimum output power per sub-clause 6.3.1.2-13 dBm  ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (- 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Clause 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Clause 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.




*** End Change ***

*** Begin Change ***
[bookmark: _Toc21340893][bookmark: _Toc29805340][bookmark: _Toc36456549][bookmark: _Toc36469647][bookmark: _Toc37254056][bookmark: _Toc37322913][bookmark: _Toc37324319][bookmark: _Toc45889842][bookmark: _Toc52196503][bookmark: _Toc52197483][bookmark: _Toc53173206][bookmark: _Toc53173575][bookmark: _Toc61119575][bookmark: _Toc61119957][bookmark: _Toc67926019]6.4D	Transmit signal quality for UL MIMO
[bookmark: _Toc21340894][bookmark: _Toc29805341][bookmark: _Toc36456550][bookmark: _Toc36469648][bookmark: _Toc37254057][bookmark: _Toc37322914][bookmark: _Toc37324320][bookmark: _Toc45889843][bookmark: _Toc52196504][bookmark: _Toc52197484][bookmark: _Toc53173207][bookmark: _Toc53173576][bookmark: _Toc61119576][bookmark: _Toc61119958][bookmark: _Toc67926020]6.4D.0	General
For a UE UL MIMO, the transmit modulation quality requirements in clause 6.4 apply but with all references to sub-clauses 6.3.1.x redirected to sub-clauses 6.3D.1.x, where ‘x’ depends on power class. The requirements apply when the UE is configured for 2-layer UL MIMO transmission as specified in Table 6.2D.1.3-3.
The requirement may alternatively be verified in each of the single layer UL MIMO configurations as specified in Table 6.4D.0-1. In this case, the transmit modulation quality requirements in clause 6.4 apply without modification.
Table 6.4D.0-1: Alternative UL MIMO configuration for transmit signal quality tests
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	0

	Codebook based uplink
	DCI format 0_1
	1



[bookmark: _Toc21340895][bookmark: _Toc29805342][bookmark: _Toc36456551][bookmark: _Toc36469649][bookmark: _Toc37254058][bookmark: _Toc37322915][bookmark: _Toc37324321][bookmark: _Toc45889844][bookmark: _Toc52196505][bookmark: _Toc52197485][bookmark: _Toc53173208][bookmark: _Toc53173577][bookmark: _Toc61119577][bookmark: _Toc61119959][bookmark: _Toc67926021]6.4D.1	Frequency error for UL MIMO
[bookmark: _Toc21340896]For a UE supporting UL MIMO, the UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency at each layer shall be accurate to within ± 0.1 PPM observed over a period of 1ms of cumulated measurement intevals compared to the carrier frequency received from the NR Node B.
[bookmark: _Toc29805343][bookmark: _Toc36456552][bookmark: _Toc36469650][bookmark: _Toc37254059][bookmark: _Toc37322916][bookmark: _Toc37324322][bookmark: _Toc45889845][bookmark: _Toc52196506][bookmark: _Toc52197486][bookmark: _Toc53173209][bookmark: _Toc53173578][bookmark: _Toc61119578][bookmark: _Toc61119960][bookmark: _Toc67926022]6.4D.2	Transmit modulation quality for UL MIMO
For UE supporting UL MIMO, the transmit modulation quality requirements are specified at each layer separately.
The transmit modulation quality requirements are specified in terms of:
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
Carrier leakage (caused by IQ offset)
In-band emissions for the non-allocated RB
[bookmark: _Toc21340897][bookmark: _Toc29805344][bookmark: _Toc36456553][bookmark: _Toc36469651][bookmark: _Toc37254060][bookmark: _Toc37322917][bookmark: _Toc37324323][bookmark: _Toc45889846][bookmark: _Toc52196507][bookmark: _Toc52197487][bookmark: _Toc53173210][bookmark: _Toc53173579]In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation in UplinkTxDirectCurrentList IE (as defined in TS 38.331 [13]), carrier leakage measurement requirement in clause 6.4D.2.2 and 6.4D.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
[bookmark: _Toc61119579][bookmark: _Toc61119961][bookmark: _Toc67926023]6.4D.3	Time alignment error for UL MIMO
For a UE with multiple physical antenna ports supporting UL MIMO, this requirement applies to frame timing differences between transmissions on multiple physical antenna ports in the codebook transmission scheme.
The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different physical antenna ports.
For a UE with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 ns.
[bookmark: _Toc21340898][bookmark: _Toc29805345][bookmark: _Toc36456554][bookmark: _Toc36469652][bookmark: _Toc37254061][bookmark: _Toc37322918][bookmark: _Toc37324324][bookmark: _Toc45889847][bookmark: _Toc52196508][bookmark: _Toc52197488][bookmark: _Toc53173211][bookmark: _Toc53173580][bookmark: _Toc61119580][bookmark: _Toc61119962][bookmark: _Toc67926024][bookmark: _Hlk528918230]6.4D.4	Requirements for coherent UL MIMO
For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power and phase errors between different physical antenna ports in any slot within the specified time window from the last transmitted SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those measured at that last SRS. The requirements in Table 6.4D.4-1 apply when the UL transmission power at each physical antenna port is larger than 0 dBm for SRS transmission and for the duration of time window. The requirement is verified with the test metric of EIRP (Link=TX Beam peak direction, Meas=Link angle).
Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec



The above requirements apply when all of the following conditions are met within the specified time window:
-	UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config
-	UE remains in DRX active time (UE does not enter DRX OFF time)
-	No measurement gap occurs
-	No instance of SRS transmission with the usage antenna switching occurs
-	Active BWP remains the same
-	EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))




*** End Change ***



