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[bookmark: _Toc75371726][bookmark: _Toc83730895][bookmark: _Toc90489403][bookmark: _Toc100005478]D.3.2.2	SNR range for SNRRP - SNRBB ≤ 1dB for IFF
Based on the method of setting the noise from the Test system to give a maximum of 1dB degradation in overall SNR between reference point and baseband, we can then work back through the signal chain to determine how high the SNR can be set. As the noise is set to a fixed level, the maximum SNR is set by the test system power amplifier and the channel bandwidth to be tested.
The SNR upper bound depends on the type of test system. For the Indirect Far field (IFF) setup the diagram below illustrates the principle, and is based on the “IFF 100MHz ( n257, n258, n261)” tab of the accompanying spreadsheet.
The process works back through the signal chain, from left to right in the diagram.


Figure D.3.2.2-1: Estimation of single band UE SNR range for Indirect far field (IFF) when no fading applies

The test equipment must supply at least the wanted noise level at the reference point. If the noise was lower, the degradation in SNR would be greater than 1dB, and may cause a conformant UE to fail.
For mode2 (noise free) scenarios, the expected SNR at the UE reference point is determined by the level of wanted signal power set by the TE above the UE REFSENS point.
The accuracy of setting the signal and noise levels has been taken as ±5.19 dB. 
Inclusion of this contribution directly reduces the maximum SNR that can be measured by a test system for a given channel bandwidth.
To find the maximum SNR that can be measured by a test system with a specific Channel BW, the baseband SNR in the spreadsheet is increased until the value “Wanted signal + headroom, dBm/Ch BW” is just below the “Available DL power at CW 1dB compression at QZ, dBm” value. For fading conditions, the “Backoff from P1dB” with a value of -11.08 dB valid for modulations up to 64 QAM has been applied. In the case without fading with added noise, the “Backoff from P1dB” is [-13] dB valid for modulations up to 64 QAM. The resulting values for SNRBB are given in Table D.3.2.2-1 for tests cases making use of fading, D.3.2.2-2 for test cases without fading with added Noise.
Single band UE values are obtained by setting the UE multi-band relaxation factor to 0 dB.
Table D.3.2.2-1: Predicted SNRBB upper bound values for Indirect far field (IFF) with 30cm QZ, PC3, 100MHz CHBW, modulation up to 64 QAM under fading conditions
	
	Operating Band
	Maximum SNRBB (dB)

	
	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	Multi-band UE (Note)
	n257
	30.6
	27.5
	24.4

	
	n258
	30.6
	27.5
	24.4

	
	n259
	20.4
	17.2
	14.1

	
	n260
	24.4
	21.2
	18.2

	
	n261
	30.6
	27.5
	24.4

	Note:	For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 0.75 dB in Rel-15.



Table D.3.2.2-2: Predicted SNRBB upper bound values for Indirect far field (IFF) with 30cm QZ, PC3, 100MHz CHBW, modulation up to 64 QAM when no fading conditions apply
	
	Operating Band
	Maximum SNRBB (dB)

	
	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	Multi-band UE (Note)
	n257
	[28.7]
	[25.5]
	[22.5]

	
	n258
	[28.7]
	[25.5]
	[22.5]

	
	n259
	[18.4]
	[15.2]
	[12.1]

	
	n260
	[22.5]
	[19.3]
	[16.3]

	
	n261
	[28.7]
	[25.5]
	[22.5]

	Note:	For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 0.75 dB in Rel-15.



For mode2 (noise free) scenarios, the maximum baseband SNR that can be achieved by a test system is calculated in the spreadsheet “Mode2 100MHz”. For other channel bandwidths the respective NRB and EISPC3, band are to be used.
For the “Backoff from P1dB” a value of -13dB has been applied which is valid for modulations up to 64QAM. The resulting values for SNRBB are given in D.3.2.2-3 for test cases without fading and without added noise.
Table D.3.2.2-3: Predicted SNRBB upper bound values for Indirect far field (IFF) with 30cm QZ, PC3, 100MHz CHBW, modulation up to 64 QAM when no fading conditions and no added noise apply
	
	Operating Band
	Maximum SNRBB (dB)

	
	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	Multi-band UE (Note)
	n257
	[35.56]
	[32.56]
	[29.56]

	
	n258
	[35.56]
	[32.56]
	[29.56]

	
	n259
	[25.36]
	[22.36]
	[19.36]

	
	n260
	[29.36]
	[26.36]
	[23.36]

	
	n261
	[35.56]
	[32.56]
	[29.56]

	Note1:	For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 0.75 dB in Rel-15.



Note that these are UE baseband SNR values (SNRBB), so the Reference point figures used in TS 38.101-4 [19] will be 1 dB higher.
An example of SNR calculation for IFF method is provided in “38.521-4 Spreadsheet - Demod SNR range calculator.zip” file attached to the TR.
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