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1.
Introduction
In [3], the maximum achievable SNR for IFF with 30cm QZ, PC3 with fading was agreed for bands n257, n258 and n261.  This paper discusses the available options to improve the max achievable SNR on the IFF test system.
2.
Discussion

The current working assumption for max achievable SNR listed in 38.903 [4] is pasted below for reference.
Table D.3.2.2-1: Predicted SNRBB upper bound values for Indirect far field (IFF) with 30cm QZ, PC3, 100MHz CHBW under fading conditions 

	
	Operating Band
	Maximum SNRBB (dB)

	
	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	Multi-band UE (Note)
	n257
	[24.0]
	[20.8]
	[17.8]

	
	n258
	[24.0]
	[20.8]
	[17.8]

	
	n259
	TBD
	TBD
	TBD

	
	n260
	TBD
	TBD
	TBD

	
	n261
	[24.0]
	[20.8]
	[17.8]

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


This max achievable SNR of 20.8 dB for 100 MHz CHBW is just enough to allow testability of all RAN4 defined test points for bands n257, n258, n261 in 38.101-4 [1] spec. 

But with the current assumption of agreed values for n260 affecting max achievable SNR, > 50% of the total test points remains untestable. The number of untestable test points increases for n259 and higher bands.

As part of the RAN4 NR Performance enhancement WI which is applicable from Rel15 onwards, there are requirements to test upto 8 DL FR2 CC. With increasing number of CC, the max achievable SNR goes down further. 

Although all test points currently defined for single CC n257/n258/n261 bands are testable with the current assumption of 20.8 dB SNR, for 8DL CA the max achievable SNR will be reduced to 12.8 dB which will make >50% of the test points untestable. n259, n260 would be even worse.

Looking at the various contributing factors for the max achievable SNR in the 38.903 [4] SNR range calculator xls,
Specified UE REFSENS and UE multiband relaxation factor 
These are RAN4 agreed values specified in TS 38.101-2 spec. Revisiting these numbers now may not feasible and out of scope of RAN5.

Allowed noise increase

This term which impacts the Noc level that can be set above the RAN4 specified UE thermal noise and consequently impacting the max achievable SNR was agreed by RAN4 to ensure even a marginal UE just meeting the UE refense limit will only experience a SNR degradation of maximum 1 dB w.r.t the TE set SNR. Not feasible to relax this value.

Test System DL setting uncertainty

This MU value of 5.19 dB was agreed by RAN5 after several discussions spanning more than a year. Re-opening that MU table calculations might be of diminishing returns.

Backoff from P1dB

17.71 is the current working for backoff from P1dB. This considers the overall crest factor of the faded signal. Even for the current value, the impact of DL EVM degradation in the presence of fading is not fully evaluated. Reducing the backoff further will require more analysis of acceptable probability of faded signal clipping.

Available DL power at center of QZ at CW 1 dB compression
In RAN5-91e (May 2021) meeting, the available DL power at QZ center for the different bands was agreed in [3] and listed below for reference.
Table 1: Proposed available DL power at QZ center

	Operating band and frequency range
	Test frequency  (GHz)
	Available DL power at center of quiet zone at CW 1dB compression (dBm)

	n258 mid
	25.875
	

	n257 mid

n261 mid
	28

27.925
	-32.8

	n260 mid
	38.5
	-36.4

	n259 mid
	41.5
	-39.4


Note: Values for n260/n259 mid are for information only
This “available DL power at center of QZ at CW 1 dB compression (dBm)” term is really a sum of these individual contributors namely: Free space pathloss (FSPL), Probe antenna gain, Cable loss, TE power amplifier 1dB compression. 

In the interest of finding a compromise among TE vendors for these individual contributor values, a combined value was agreed. 

The free space pathloss for a given chamber characteristic is fixed. The rest of the values namely probe antenna gain, cable loss, TE power amplifier 1dB compression are dependent on the current state of the art equipment available in the industry.

These values were originally agreed among TE vendors in [5].

Since we are running out of options to improve the achievable SNR for single CC n259/n260 bands and multiple CC for all bands, would like to get TE vendors view whether the individual terms contributing to “Available DL power at center of QZ at CW 1 dB compression” can be revisited to take into account the current state of the art equipment.

Would like to hear the group’s opinion on which key factors to focus next to improve the max achievable SNR in the IFF Test System

Based on feedback from TE vendors (R&S, Keysight, Anritsu), the current assumptions w.r.t MU term “available DL power at center of QZ at CW 1 dB compression (dBm)” is based on state of the art equipment. Not much scope of improvement at this time. 

As mentioned in [6], the current proposed backoff from P1dB is conservative considering the tail of the faded signal curve. If we consider 10^-6 probability of signal clipping, we can further reduce the backoff by ~3.2 dB which will improve the max achievable SNR for 64QAM MCS by the same amount which is a decent improvement.

The pending question going with 10^-6 probability of signal clipping is whether this amount of signal clipping will cause any impact to EVM more than the 6% assumed by RAN4 in coming up with the performance requirement. 
There is an open action point (AP#89e.23) to investigate the acceptable signal clipping for the Demod and CSI test cases. 
Proposal1: Focus on optimizing the backoff from P1dB as mentioned in [6]. As part of action point (AP#89e.23) TE vendors are requested to provide feedback on whether 10^-6 probability of signal clipping will cause any impact to EVM more than the current assumption of 6% for 64QAM and 3% for 256QAM.
3.
Conclusions

Proposal1: Focus on optimizing the backoff from P1dB as mentioned in [6]. As part of action point (AP#89e.23) TE vendors are requested to provide feedback on whether 10^-6 probability of signal clipping will cause any impact to EVM more than the current assumption of 6% for 64QAM and 3% for 256QAM.
4.
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