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1.
Introduction
RAN5 has been discussing for several meetings relaxation required on test requirements for low and high PSD test cases ([1], [2], [3], [4]). As a result, during RAN5#80, an LS was sent out to GCF/PTCRB and RAN4/RAN with some tentative relaxations for several test cases ([5], [6]).

This document reviews some aspects missed in previous discussions on this topic and provides company proposals on relaxation of test requirements for priority 1 and 2 low and high PSD test cases.

2.
In-channel EIRP power measurements when UL power is set to maximum: test system sensitivity and target SNR

In order to evaluate SNR dynamic ranges available and the noise impact in a measurement, it is necessary to agree upon the target power values to be measured.
[4] assumed core requirements values for target power values to be measured. However, in [7] it was already mentioned that, according to existing EIRP measurement procedures, total EIRP power is composed of 2 measurements (one per measurement antenna polarization) and total EIRP is split between these 2 measurements. Hence target power value is not core requirement but a lower value. 
In the case of 5G FR2 EIRP measurements in a given direction, total EIRP is calculated as the addition of EIRP measurement in  and  polarizations.  As the alignment between UE and TE measurement antenna polarizations is unknown, a generic case as the one shown in Figure 1 should be analyzed. 
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Figure 1 EIRP power per polarization 

Total error for the EIRP total power can be calculated as:
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As the relationship between the signal to noise error between polarization is as follows:
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Additionally, noise level can be assumed to be the same in each polarization measurement:
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Hence, total error can be rewritten as:
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 The sum of the power in both polarizations will be constant and equal to the power transmitted by the UE. Therefore, total error due to noise only depends on test equipment noise floor and total power being measured. It will be higher when the SNR range for the total power decreases.
Worst SNR range for EIRP in-channel power when UE is set to maximum output power will be for spherical coverage requirement for band n260. Table 1 shows total error due to noise for different values of test equipment noise floor:
Table 1 Total EIRP error due to noise as a function of test equipment noise floor
	Test equipment noise floor [dBm]
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	Test equipment noise floor [dBm]
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	8
	3.98
	-2
	0.79

	7
	3.63
	-3
	0.64

	6
	3.33
	-4
	0.52

	5
	3.08
	-5
	0.41

	4
	2.54
	-6
	0.33

	3
	2.13
	-7
	0.27

	2
	1.77
	--8
	0.21

	1
	1.46
	-9
	0.17

	0
	1.20
	-10
	0.14

	-1
	0.98
	-11
	0.11


Proposal 1: To keep maximum total EIRP error due to noise below 0.65 dB in spherical coverage test, at least 11 dB SNR for total power case are needed 
Proposal 2: Test system noise floor for EIRP spherical coverage measurements should be at least -3dBm/400MHz.

3.
TRP power measurements when UL power is set to maximum: target SNR

Quantifying the impact of the TE noise floor in a TRP measurement is a bit more complicated.

Assuming an UE antenna of 8x2, if TE noise floor is too high, instead of measuring UE side and back lobes, TE will integrate TE noise floor (refer to figure 2), which will impact the final accuracy.
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Figure 2 TE noise floor in a TRP measurement for different dynamic ranges with respect to the peak 

Assuming measurements below test equipment noise floor can be compensated as shown in figure 3, simulations on total TRP error have been run for 10k random orientations assuming constant step size grid with 12 latitudes and 19 longitudes and Clenshaw-Curtis integration method.
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Figure 3 Compensated TE noise floor in a TRP measurement for different dynamic ranges with respect to the peak 

Results are shown in table 2 and figure 4.
Table 2 Maximum Total TRP error due to noise as a function of dynamic range with respect to the beam peak
	Dynamic Range with respect to peak [dB]
	Mean TRP Offset from "true TRP" based on 10k random orientations [dB]

	6.00
	-2.17

	7.00
	-1.75

	8.00
	-1.46

	9.00
	-1.25

	10.00
	-1.09

	12.00
	-0.88

	14.00
	-0.69

	16.00
	-0.56

	18.00
	-0.42

	20.00
	-0.28

	30.00
	-0.01

	40.00
	0.00
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Figure 4 Maximum Total TRP error due to noise as a function of dynamic range with respect to the beam peak
Proposal 3: Keep maximum total TRP error due to noise below 1 dB, which corresponds to at least 10 dB dynamic range with regards to the peak
4.
Proposed SNR relaxation for priority 1 and priority 2 test cases

Table 3 provides SNR relaxation required and MU impact due to noise for priority 1 and priority 2 test cases
Table 3 Proposed limit relaxation and MU impact due to noise for priority 1 and 2 test cases
	Test case (P1 and P2)
	Frequency range
	TE NF requirement
	SNR required
	Relaxation required
	MU impact due to noise (systematic error)
	Test?

	Maximum output power (EIRP)
	23.45 GHz≤f≤32.125GHz
	(as for spherical coverage)
	≥11 dB
	None
	≤0.01 dB
	Yes

	
	32.125 GHz<f≤40.8GHz
	(as for spherical coverage)
	≥11 dB
	None
	≤0.01 dB
	Yes

	Maximum output power (Spherical coverage)
	23.45 GHz≤f≤32.125GHz
	≤-3 dBm
	≥11 dB
	None
	≤0.65 dB
	Yes

	
	32.125 GHz<f≤40.8GHz
	≤-3 dBm
	≥11 dB
	None
	≤0.65 dB
	Yes

	Maximum output power (TRP)
	23.45 GHz≤f≤32.125GHz
	(as for spherical coverage)
	≥10 dB
	None
	≤0.3 dB
	Yes

	
	32.125 GHz<f≤40.8GHz
	(as for spherical coverage)
	≥10 dB
	None
	≤0.3 dB
	Yes

	REFSENS
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Transmit OFF power (TRP)
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Frequency Error
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Occupied bandwidth
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Spectrum emission mask
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress


	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Adjacent Channel Leakage Ratio
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	General spurious emissions
	6 GHz≤f≤20GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	20 GHz<f≤80GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Spurious emissions for UE co-existence
	23.45 GHz≤f≤32.125GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	32.125 GHz<f≤40.8GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	Receiver Spurious emissions
	6 GHz≤f≤20GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress

	
	20 GHz<f≤80GHz
	Work in progress
	Work in progress
	Work in progress
	Work in progress
	Work in progress


Assumptions made are described in Table 4:

Table 3 Assumptions for low PSD and high PSD SNR relaxations required for priority 1 and 2 test cases
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurement.
6GHz – 80GHz for spurious measurement.

	#3
	Size of QZ for IFF
	30 cm

	#4
	UE power class
	PC3


5.
Conclusion

This document reviews some aspects missed in previous discussions on testability for low and high PSD test cases and provides company proposals on relaxation of test requirements.

Following proposals are made:

Proposal 1: To keep maximum total EIRP error due to noise below 0.65 dB in spherical coverage test, at least 11 dB SNR for total power case are needed 

Proposal 2: Test system noise floor for EIRP spherical coverage measurements should be at least -3dBm/400MHz.

Proposal 3: Keep maximum total TRP error due to noise below 1 dB, which corresponds to at least 10 dB dynamic range with regards to the peak
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