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< start of changes >
[bookmark: _Toc526340881]6.4A.2	Transmit modulation quality
[bookmark: _Toc526340882]6.4A.2.0	General
For intra-band contiguous carrier aggregation, the requirements in subclauses 6.4A.2.1, 6.4A.2.2, and 6.4A.2.3. 
All the parameters defined in subclause 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.
[bookmark: _Toc526340883]6.4A.2.1	Error Vector magnitude
The requirements in this subsection apply to UEs of all power classes. For intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement of section 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.
[bookmark: _Toc526340884]6.4A.2.2	Carrier leakage
[bookmark: _Toc526340885]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.
Note:	When UE has DL configured for  nonfor 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: _Toc526340886]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: _Toc526340887]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: _Toc526340888]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: _Toc526340889]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: _Toc526340890]6.4A.2.3	Inband emissions
[bookmark: _Toc526340891]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 section 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 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: _Toc526340892]6.4A.2.3.2	Inband emissions for power class 1
The relative in-band emission 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 emissions IQ image for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies
(NOTE 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK, the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured power in the allocated RB with highest PSD
NOTE 2:	All powers are EIRP along beam peak direction.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency

	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 (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB 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.
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 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:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc526340893]6.4A.2.3.3	Inband emissions for power class 2
The relative in-band emission 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 IQ Image for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies 
(NOTE 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK, the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured power in the allocated RB with highest PSD
NOTE 2:	All powers are EIRP along beam peak direction.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 

	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 (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB 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.
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 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:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc526340894]6.4A.2.3.4	Inband emissions for power class 3
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.4-1 for power class 3 UEs.
Table 6.4A.2..4-1: Requirements for IQ Image for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies
(NOTE 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK, the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured power in the allocated RB with highest PSD
NOTE 2:	All powers are EIRP along beam peak direction.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 


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 (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB 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.
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 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:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc526340895]6.4A.2.3.5	Inband emissions for power class 4
The relative in-band emission 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 IQ Image for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies
(NOTE 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK, the limit is expressed as a ratio of measured power outside the UL allocated RBs to the measured power in the allocated RB with highest PSD
NOTE 2:	All powers are EIRP along beam peak direction.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency. 

	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 (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB 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.
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 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:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



< end of changes >

