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< start of changes >
6.4A
Transmit signal quality for CA

6.4A.1
Frequency error for CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the frequency error requirements defined in subclause 6.4.1 shall apply on each component carrier with all component carriers active.

For intra-band contiguous carrier aggregation, the UE modulated carrier frequencies per band shall be accurate to within ±0.1 PPM observed over a period of 1ms compared to the carrier frequency of primary component carrier received from the NR gNB. 

For intra-band non-contiguous carrier aggregation, the requirements in Section 6.4.1 applies per component carrier.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
6.4A.2
Transmit modulation quality for CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements shall apply on each component carrier as defined in clause 6.4.2 with all component carriers active. If multiple contiguous component carriers are assigned to one NR band, the requirements in subclauses 6.4A.2.1, 6.4A.2.2, and 6.4A.2.3 apply for those component carriers.
6.4A.2.1
Error vector magnitude
For intra-band contiguous and non-contiguous carrier aggregation, the Error Vector Magnitude requirement should be 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.
The EVM requirements are according to Table 6.4A.2.1 if CA is configured in uplink. 
Table 6.4A.2.1: Minimum requirements for Error Vector Magnitude

	Parameter
	Unit
	Average EVM Level (%)
	Reference Signal EVM Level (%)

	Pi/2 BPSK 
	%
	30
	30

	QPSK 
	%
	17.5
	17.5

	16 QAM 
	%
	12.5
	12.5

	64 QAM 
	%
	8
	8


6.4A.2.2
Carrier leakage 
When UE is configured for intra-band contiguous or non-contiguous CA, 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 and the modulated waveform. 
When carrier leakage is contained inside the composite aggregated spectrum, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2A-1.

Table 6.4A.2.2-1: Minimum requirements for Relative Carrier Leakage Power

	Parameters
	Relative Limit (dBc)

	Output power > 0  dBm
	-25

	-13 dBm ≤ Output power ≤ 0 dBm
	-20


6.4A.2.3
Inband emissions

Inband emission requirement, which consists of IQ image allowance, is defined over the composite aggregated spectrum, per Table 6.4A.2.3-1. IQ Image location is specified in relation to carrier frequency. 
Table 6.4A.2.3-1: Requirements for CA Inband Emissions
	Parameter description
	Unit
	Upper Limit (NOTE 1)
	Applicable Frequencies

	IQ Image
	dB
	[-25]
	Output power > 10 dBm
	Image frequencies 

	
	
	[-20]
	Output power ≤ 10 dBm
	

	NOTE 1:
The measurement bandwidth is 1 RB. 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 pulse-shaped 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 in beam peak direction.



< end of changes >
