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<Start of Change>
[bookmark: _Toc61118825][bookmark: _Toc61119207][bookmark: _Toc61119588][bookmark: _Toc67923779][bookmark: _Toc75294591][bookmark: _Toc76510354][bookmark: _Toc83130318][bookmark: _Toc90589903][bookmark: _Toc98869477]6.4A.2	Transmit modulation quality
[bookmark: _Toc61118826][bookmark: _Toc61119208][bookmark: _Toc61119589][bookmark: _Toc67923780][bookmark: _Toc75294592][bookmark: _Toc76510355][bookmark: _Toc83130319][bookmark: _Toc90589904][bookmark: _Toc98869478]6.4A.2.0	General
For intra-band contiguous and non-contiguous carrier aggregation, the requirements in clauses 6.4A.2.1, 6.4A.2.2, and 6.4A.2.3. 
All the parameters defined in clause 6.4A.2 are defined using the measurement methodology specified in Annex F.
All the requirements in 6.4A.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with both UL polarizations active.
In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation-r16 in UplinkTxDirectCurrenTwoCarrierList-r16 IE (as defined in TS 38.331 [13]) or UE doesn’t indicate uplinkTxDC-TwoCarrierReport-r16 capability,  carrier leakage measurement requirement in clause 6.4A.2.2 and 6.4A.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.
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA.

[bookmark: _Toc61118827][bookmark: _Toc61119209][bookmark: _Toc61119590][bookmark: _Toc67923781][bookmark: _Toc75294593][bookmark: _Toc76510356][bookmark: _Toc83130320][bookmark: _Toc90589905][bookmark: _Toc98869479]6.4A.2.1	Error Vector magnitude
The requirements in this clause apply to UEs of all power classes. For intra-band contiguous and non-contiguous carrier aggregation, the Error Vector Magnitude requirement of clause 6.4.2.2 is defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers. Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform.
In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation in UplinkTxDirectCurrenList IE (as defined in TS 38.331 [13]),  carrier leakage measurement requirement in clause 6.4A.2.2 and 6.4A.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.
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA.
[bookmark: _Toc61118828][bookmark: _Toc61119210][bookmark: _Toc61119591][bookmark: _Toc67923782][bookmark: _Toc75294594][bookmark: _Toc76510357][bookmark: _Toc83130321][bookmark: _Toc90589906][bookmark: _Toc98869480]6.4A.2.2	Carrier leakage
[bookmark: _Toc61118829][bookmark: _Toc61119211][bookmark: _Toc61119592][bookmark: _Toc67923783][bookmark: _Toc75294595][bookmark: _Toc76510358][bookmark: _Toc83130322][bookmark: _Toc90589907][bookmark: _Toc98869481]6.4A.2.2.1	General
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier and is measured on the component carrier with PRBs allocated. The measurement interval is one slot in the time domain.
For intra-band UL CA, if UE indicates uplinkTxDC-TwoCarrierReport-r16, the carrier leakage requirement is defined with applicable frequencies dependent on parameter txDirectCurrentLocation-r16 in UplinkTxDirectCurrentTwoCarrierList IE indicated in activated uplink carrier(s).
Note:	When UE has DL configured for non-contiguous CA, carrier leakage may land outside the spectrum occupied by all configured UL and DL CC.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc61118830][bookmark: _Toc61119212][bookmark: _Toc61119593][bookmark: _Toc67923784][bookmark: _Toc75294596][bookmark: _Toc76510359][bookmark: _Toc83130323][bookmark: _Toc90589908][bookmark: _Toc98869482]6.4A.2.2.2	Carrier leakage for power class 1
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.2-1 for power class 1 UEs.
Table 6.4A.2.2.2-1: Minimum requirements for relative carrier leakage for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



[bookmark: _Toc61118831][bookmark: _Toc61119213][bookmark: _Toc61119594][bookmark: _Toc67923785][bookmark: _Toc75294597][bookmark: _Toc76510360][bookmark: _Toc83130324][bookmark: _Toc90589909][bookmark: _Toc98869483]6.4A.2.2.3	Carrier leakage for power class 2
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.3-1 for power class 2.
Table 6.4A.2.2.3-1: Minimum requirements for relative carrier leakage power class 2
	Parameters
	Relative limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



[bookmark: _Toc61118832][bookmark: _Toc61119214][bookmark: _Toc61119595][bookmark: _Toc67923786][bookmark: _Toc75294598][bookmark: _Toc76510361][bookmark: _Toc83130325][bookmark: _Toc90589910][bookmark: _Toc98869484]6.4A.2.2.4	Carrier leakage for power class 3
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.4-1 for power class 3 UEs.
Table 6.4A.2.2.4-1: Minimum requirements for relative carrier leakage power class 3
	Parameters
	Relative limit (dBc)

	Output power > 0 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 0 dBm
	-20



[bookmark: _Toc61118833][bookmark: _Toc61119215][bookmark: _Toc61119596][bookmark: _Toc67923787][bookmark: _Toc75294599][bookmark: _Toc76510362][bookmark: _Toc83130326][bookmark: _Toc90589911][bookmark: _Toc98869485]6.4A.2.2.5	Carrier leakage for power class 4
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.5-1 for power class 4 UEs.
Table 6.4A.2.2.5-1: Minimum requirements for relative carrier leakage power class 4
	Parameters
	Relative limit (dBc)

	Output power > 11 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 11 dBm
	-20



[bookmark: _Toc61118834][bookmark: _Toc61119216][bookmark: _Toc61119597][bookmark: _Toc67923788][bookmark: _Toc75294600][bookmark: _Toc76510363][bookmark: _Toc83130327][bookmark: _Toc90589912][bookmark: _Toc98869486]6.4A.2.3	Inband emissions
[bookmark: _Toc61118835][bookmark: _Toc61119217][bookmark: _Toc61119598][bookmark: _Toc67923789][bookmark: _Toc75294601][bookmark: _Toc76510364][bookmark: _Toc83130328][bookmark: _Toc90589913][bookmark: _Toc98869487]6.4A.2.3.1	General
Inband emission requirement is defined over the spectrum occupied by all configured UL and DL CCs. The measurement interval is as defined in clause 6.4.2.4. The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
For intra-band contiguous and non-contiguous carrier aggregation, the requirements in this clause apply with all component carriers active and with one single contiguous PRB allocation in one of uplink component carriers. The inband emission is defined as the interference falling into the non-allocated resource blocks for all component carriers.
[bookmark: _Toc61118836][bookmark: _Toc61119218][bookmark: _Toc61119599][bookmark: _Toc67923790][bookmark: _Toc75294602][bookmark: _Toc76510365][bookmark: _Toc83130329][bookmark: _Toc90589914][bookmark: _Toc98869488]6.4A.2.3.2	Inband emissions for power class 1
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4A.2.3.2-1 for power class 1 UEs.
Table 6.4A.2.3.2-1: Requirements for in-band emissionsfor power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(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
	4 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 9.
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:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 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 reported DC location position, 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-r16 in UplinkTxDirectCurrentTwoCarrierList-r16 IE indicated in active uplink carrier(s) and are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc61118837][bookmark: _Toc61119219][bookmark: _Toc61119600][bookmark: _Toc67923791][bookmark: _Toc75294603][bookmark: _Toc76510366][bookmark: _Toc83130330][bookmark: _Toc90589915][bookmark: _Toc98869489]6.4A.2.3.3	Inband 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 6.4A.2.3.3-1 for power class 2.
Table 6.4A.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 RB in allocated component carrier and not allocated component carriers
(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
	-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 9.
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:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 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 reported DC location position, 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-r16 in UplinkTxDirectCurrentTwoCarrierList-r16 IE indicated in active uplink carrier(s) and are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc61118838][bookmark: _Toc61119220][bookmark: _Toc61119601][bookmark: _Toc67923792][bookmark: _Toc75294604][bookmark: _Toc76510367][bookmark: _Toc83130331][bookmark: _Toc90589916][bookmark: _Toc98869490]6.4A.2.3.4	Inband 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 6.4A.2.3.4-1 for power class 3 UEs.
Table 6.4A.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 RB in allocated component carrier and not allocated component carriers
(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
	-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 9.
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:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 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 reported DC location position, 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-r16 in UplinkTxDirectCurrentTwoCarrierList-r16 IE indicated in active uplink carrier(s) and are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc61118839][bookmark: _Toc61119221][bookmark: _Toc61119602][bookmark: _Toc67923793][bookmark: _Toc75294605][bookmark: _Toc76510368][bookmark: _Toc83130332][bookmark: _Toc90589917][bookmark: _Toc98869491]6.4A.2.3.5	Inband 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 6.4A.2.3.5-1 for power class 4 UEs.
Table 6.4A.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 RB in allocated component carrier and not allocated component carriers
(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
	-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 9.
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:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 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 reported DC location position, 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-r16 in UplinkTxDirectCurrentTwoCarrierList-r16 IE indicated in active uplink carrier(s) and are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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