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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN5 #4-5G-NR Adhoc, estimations for the SNR have been discussed [1-4] and a way forward [5] has been created to summarize the assumptions for the SNR analysis. In this document, we present the results of our analysis based on the common assumptions.
Discussion
The total SNR is derived based on the fact that the two components EIRPθ and EIRPφ are added to obtain the total EIRP:
				(1)
where S and N denote the signal and noise power, respectively. The subscript lin is used for figures in linear units. For an EIRP measurement, the impact of the noise is calculated as 
.	(2)
Thus SNRtotal describes the SNR for the measurement of the total component power of both polarizations. In contrast, SNR is equivalent to measuring the total signal power as a single polarization without adding the power of the other polarization component. As the use of the latter is rather confusing, we focus on SNRtotal in the following. The relation between the two descriptions is 
.
For spherical coverage the 50%-tile of the CDF is crucial. As a rough estimation of the systematic error due to the impact of noise, the Min EIRP at 50%-tile requirement is used as the relevant signal power level to calculate SNRtotal and . However, further simulations may be required to verify the applicability of this simplified approach as details of CDF statistics may have an effect on the impact of noise.
The impact of noise for TRP has been studied in [1] and [2]. In Ref. [1] the total TRP error due to noise is only analyzed for the case that the noise can be compensated to some extent. To this end, values of the assumed antenna pattern which are below the noise floor are set to 0 W. In this way, the measured TRP value will always be smaller than the real TRP of the DUT. So far, such a method is not yet permitted and needs agreement to be included in the test procedure.
In Ref [2], an analytic approach derives that Eqs. (1) and (2) can be applied for the calculation of the impact of noise when replacing the total signal power by the TRP power. For other grids and quadrature methods the deviation from the ideal integration of the noise results in an higher order correction. However, due to the specified minimum number of grid points the latter is negligible. 

In general applying an LNA allows for a reduction of the total noise figure of a measurement setup and thus improves the SNR for low signal powers. However, the improvement is limited by compression effects and one has to take into account the maximum allowed output power of the DUT. The latter is allowed to reach 43 dBm and this does not allow to improve the SNR by much margin. If there is a limitation it is better to limit the accuracy of measurement at 43 dBm instead that of at min peak EIRP level since the 43 dBm case is not likely to occur in the field for PC3 anyways. 

In Table 1, the results of our analysis are summarized:

Table 1: SNRtotal 
	Test case
	Frequency (GHz)
	Estimated SNRtotal(dB)
	Requirement (dBm)
	Impact of Noise without relaxation (dB)
	Required Relaxation

	MOP
Min Peak EIRP
	23.45 ≤ f ≤ 32.125
	24.8
	20.7 
(= 22.4 – 1.7)
	0.014
	no

	
	32.125 < f ≤ 40.8
	19.2
	18.9 
(= 20.6 - 1.7)
	0.052
	no

	MOP Spherical coverage
	23.45 ≤ f ≤ 32.125
	13.8
	9.75
(= 11.5 – 1.75)
	0.18
	no

	
	32.125 < f ≤ 40.8
	7.9
	7.6
(= 8 – 0.4)
	0.65
	no

	MOP TRP
	23.45 ≤ f ≤ 32.125
	27.1
	23
	0.009
	no

	
	32.125 < f ≤ 40.8
	23.3
	23
	0.02
	no

	Transmit OFF Power
(TRP)
	23.45 ≤ f ≤ 32.125
	-30.9
	-35
	30.9
	do not test

	
	32.125 < f ≤ 40.8
	-34.7
	-35
	34.7
	do not test

	SEM
(TRP)
	work in progress

	ACLR
(TRP)
	work in progress

	REFSENS
	work in progress

	Spurious Emissions for UE co-existence
	work in progress

	Transmitter Spurious Emissions
	work in progress

	Receiver Spurious Emissions
	work in progress



Proposal 1: Apply the SNR values in Table 1 as basis for determining the relaxation amount and for specifying the MU impact due to noise. 
Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements
6 GHz – 80 GHz for spurious emissions measurements

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC3

	#5
	Temperature range of the test equipment
	20°C – 35°C

	#6
	Channel bandwidth
	400 MHz



	Conclusion
In summary, SNR estimations for low PSD test cases have been provided and the impact on the systematic uncertainty has been analyzed.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: _GoBack]Proposal 1: Apply the SNR values in Table 1 as basis for determining the relaxation amount and for specifying the MU impact due to noise.
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