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1
Introduction

In this contribution we capture the agreements reached at NR AH3 on NR range 1 inband emissions into the UE TR [1].
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******************************* Start of the TP ******************************************
5.4
Transmit signal quality
5.4.1
IQ-Image and Carrier leakage
IQ Image and Carrier leakage for NR Range 1 are specified as follows.
Table 5.4.1-1: NR range 1 IQ Image and Carrier leakage requirement

	IQ Image
	dB
	-28
	Image frequencies when carrier center frequency < 6 GHz and Output power > 10 dBm

	
	
	-25
	Image frequencies when carrier center frequency < 6 GHz and Output power ≤ 10 dBm

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm and carrier center frequency < 6 GHz

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm

	
	
	-10
	-40 dBm ( Output power < -30 dBm

	Note: Positions of carrier leakage will be captured later. 


5.4.2
Error vector magnitude for range 1
Error vector magnitude presented in Table 5.4.2-1 is specified as a minimum requirement for NR range 1 UE. pi/2 BPSK value subject to change due to spectrum shaping discussion.
Table 5.4.2-1: EVM  per modulation for NR range 1 UE

	Modulation
	EVM

	pi/2 BPSK
	[25%]

	QPSK
	17.5%

	16QAM
	12.5%

	64QAM
	8%

	256QAM
	3.5%


5.4.3
In-band emissions

Based on analysis general section of LTE in-band emission mask requirement can be largely re-used for NR when the evaluation period is changed to be longer and the interference power is measured average power. Reason for this is that when OFDM becomes clipped by the PA, the caused IBE spikes are basically impulsive noise. Hence the IBE of a single slot is quite noisy and vary between the slots. When multiple slots are measured and average value is calculated this instantaneous variation between the slots is averaged out. Impact of using 10 subframe test time vs one slot test time can be seen in Figure 5.4.3-1 which shows the histogram of in-band emission at a single RB as offset from the limit value. Hence, positive values indicate violation of the in-band limit. Without averaging, the standard deviation of the measurement result is large, and the measurement is unreliable. Therefore NR Range 1 in-band emission measurement period is specified to be 10 sub-frames. The in-band emission is averaged over slots.
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Figure 5.4.3-1: Effect of averaging in-band emission over one slot vs.10 subframes, i.e., 20 slots.

The third expression of the general IBE limit (-57 dBm/180 kHz) takes into account the subcarrier spacing. In LTE, the -57 dB refers to the 180 kHz bandwidth of a single RB. In NR, this must be scaled to maintain the same spectral density for all SCSs. This modification is established by adding +10Log10(SCS/15 kHz) term into the IBE formula, see Table 5.4.3-1 where SCS is the applicaple subcarrier spacing.

Table 5.4.3-1: general section of LTE in-band emission mask
	General
	dB
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