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[bookmark: _Ref463014664]1.	Introduction
In [7], fading crest factor for 64QAM scenarios were agreed which made all the 64QAM test points testable for 28GHz and 39 GHz bands. The fading crest factor for 256QAM test points are still pending. 

This contribution resubmits the simulation results provided in [7] to discuss further the testability of 256QAM test points. This contribution also discusses the signal crest factor to consider for FR2 CSI test cases.
2.	Discussion
In [7], we provided link level simulation results for 64QAM and 256QAM test points 

Table 7.1.1_1-1 of TS 38.521-4 [5] summarizes the current achievable max SNR for different bands and channel BW.

Table 7.1.1_1-2 and Table 8.1.1_1-2 summarizes the current testability of the various test points for different bands and channel BW.
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3.	Simulation results and analysis

Re-pasting the Faded signal PAPR for all test points defined in 38.521-4 from [7]. 






Table 3-1: Faded signal PAPR for all test points defined in TS 38.521-4
	 
	Test#
	Fading
	MCS
	Test SNR
	numSamples
	Mean Signal Pwr (Rx0/Rx1)
	Mean Faded signal Pwr (Rx0/Rx1)
	Signal PAPR (Rx0/Rx1)
	Faded Signal PAPR (Rx0/Rx1)
	Faded Signal PAPR at 1e-6 clipping prob

	1
	1-1
	TDLC60-300 Low
	QPSK
	1.4
	1.23E+08
	-4.44|-4.45
	-1.39|-1.37
	12.89|13.08
	16.87|17.40
	 

	2
	1-2
	TDLA30-300 Low
	16QAM
	3.6
	 
	 
	 
	 
	leverage from 2-2
	 

	3
	1-3
	TDLA30-300 XPL Med
	64QAM
	14.2
	1.23E+08
	-4.44|-4.45
	-1.52|-1.39
	13.04|13.15
	17.78|18.20
	15.72|16.21

	4
	1-4
	TDLD30-75 Low
	256QAM
	21.9
	9.22E+07
	-4.58|-4.59
	-1.72|-1.60
	13.31|13.29
	17.0|16.24
	15.08|14.82

	5
	2-1
	TDLA30-75 Low
	QPSK
	5.8
	 
	 
	 
	 
	leverage from 2-6
	 

	6
	2-2
	TDLA30-300 Low
	16QAM
	16
	1.23E+08
	-4.44|-4.45
	-1.5|-1.43
	12.95|12.96
	16.37|16.52
	 

	7
	2-6
	TDLA30-75 Low
	64QAM
	20.3
	3.98E+08
	-4.44
	-1.54
	13.77|13.23
	17.77|17.01
	14.73|14.54

	8
	3-1
	TDLA30-75 ULA Medium
	16QAM
	20.7
	1.23E+08
	-4.44|-4.45
	-1.71|-1.78
	12.95|12.96
	16.03|16.48
	14.19|14.55

	9
	8.2.2.2.2
	TDLA30-35 ULA High
	256QAM
	6/7, 12/13,
7/8, 20/21 
	9.22E+07
	-4.59|-4.59
	-1.70|-1.90
	12.86|12.82
	19.24|20.72
	17.69|19.05

	10
	8.3.2.2.1
	TDLA30-35 Low 
	16QAM
	 
	1.23E+08
	-4.45|-4.45
	-1.86|-1.96
	12.76|12.85
	17.80|17.19
	15.35|15.45

	11
	8.4.2.2 Test1/2
	TDLA30-35 Low
	64QAM
	0,16
	1.23E+08
	-4.45|-4.45
	-1.86|-2.0
	13.46|12.90
	15.98|15.86
	 

	12
	8.4.2.2 Test3
	TDLA30-35 XP High
	64QAM
	16
	1.23E+08
	-4.45|-4.45
	-1.80|-2.07
	13.25|13.27
	16.99|18.05
	15.57|15.54

	13
	8.4.2.2 Test3
	TDLA30-35 XP High
	64QAM
	16
	1.23E+08
	-4.45|-4.45
	-1.86|-2.08
	13.46|12.90
	15.42|15.77
	 

	14
	8.2.2.2.1.1
	AWGN only
	64QAM
	8/9, 14/15
	 
	Signal PAPR already available as part of other cases




Based on Table 3-1, we have the test points for {64QAM, 256QAM} * {Demod, CSI} cases which have the highest PAPR requirement.
For these test points we simulated the faded signal clipping that a UE under test will be subjected to and ran the throughput vs SNR curve for different faded signal clipping values. 

The results are summarized in table 3-2

Table 3-2: Throughput values for key test points at different faded signal clipping probabilities
	Test#
	Test SNR
	Scenario
	1E-06
	1E-04
	1E-03
	1E-02

	1-3
	14.2
	64QAM Demod
	100%
	100%
	100%
	100%

	2-6
	20.3
	64QAM Demod
	100%
	100%
	100%
	100%

	1-4
	22
	256QAM Demod
	100%
	100%
	100%
	83%

	8.2.2.2.2
	13
	64QAM CSI
	100%
	100%
	100%
	98%

	8.2.2.2.2
	21
	256QAM CSI
	100%
	100%
	97%
	85%

	Note: All throughput values normalized to the no faded signal clipping case



Observation 1: For 256QAM scenarios, Demod test point shows no throughput degradation for 1e-3 or better faded signal clipping probability and CSI test point shows no throughput degradation for 1e-4 or better faded signal clipping.

In Table 3-3, we summarize the different fading backoff values for 256QAM scenarios at different faded signal clipping probability. This is based on the simulation results summarized in table 3-1.
Table 3-3: Fading backoff values for 256QAM test points at different faded signal clipping probabilities
	Fading backoff (dB)
	256QAM Demod
	256QAM CSI

	current 
	TBD
	 TBD

	1E-6 clipping prob
	 
	 

	1E-4 clipping prob
	12.62
	15.36

	1E-3 clipping prob
	10.96
	12.96

	1E-2 clipping prob
	 
	 



Proposal 1: For 256QAM scenarios, consider fading backoff margin of 12.62 dB for Demod and 15.36 for CSI corresponding to 1e-4 fading signal clipping probability.

Plugging the fading backoff margin values from prop1 in the TR 38.903 [6] Demod SNR range calculator spreadsheet, we get the updated testability of various points as summarized in table 3-6 and table 3-7.
Table 3-6: Testability of Demod test points based on prop4 and prop5
	Test Case
	Test point
	CHBW / MHz
	Fading
	SNR test requirement
	Test Point Applicability

	
	
	
	
	
	n257
	n258
	n259
	n260
	n261

	7.2.2.2.1_1
	1-1
	100
	Yes
	1.4
	x
	x
	x
	x
	x

	 
	1-2
	100
	Yes
	3.6
	x
	x
	x
	x
	x

	 
	1-3
	100
	Yes
	14.2
	x
	x
	x
	x
	x

	 
	2-1
	100
	Yes
	5.8
	x
	x
	x
	x
	x

	 
	2-2
	100
	Yes
	16
	x
	x
	x
	x
	x

	 
	2-3
	50
	Yes
	15.7
	x
	x
	x
	x
	x

	 
	2-4
	200
	Yes
	15.8
	x
	x
	-1.7 dB
	x
	x

	 
	2-5
	50
	Yes
	16
	x
	x
	x
	X
	x

	 
	2-6
	100
	Yes
	20.3
	x
	x
	-3.1 dB
	x
	x

	7.2.2.2.1_2
	3-1
	100
	Yes
	20.7
	x
	x
	-3.5 dB
	x
	x

	7.2.2.2.1_3
	1-4
	50
	Yes
	22
	x
	x
	-3.2 dB
	x
	x

	7.3.2.2.1
	1-1
	100
	Yes
	7.7
	x
	x
	x
	x
	x

	 
	1-2
	100
	Yes
	4.3
	x
	x
	x
	x
	x

	7.3.2.2.2
	2-1
	100
	Yes
	3.2
	x
	x
	x
	x
	x

	 
	2-2
	100
	Yes
	0.2
	x
	x
	x
	x
	x

	7.3.2.2.3
	1-1
	100
	Yes
	4.7
	x
	x
	x
	x
	x



Table 3-7: Testability of CSI test points based on prop4 and prop5
	Test Case
	Test point
	CHBW / MHz
	Fading
	SNR test requirement
	Test Point Applicability

	
	
	
	
	
	n257
	n258
	n259
	n260
	n261

	8.2.2.2.1.1
	1
	100
	No
	9
	x
	x
	x
	x
	x

	 
	2
	100
	No
	15
	x
	x
	x
	x
	x

	8.2.2.2.2.1
	1
	100
	Yes
	7
	x
	x
	x
	x
	x

	 
	2
	100
	Yes
	13
	x
	x
	x
	x
	x

	3
	50
	Yes
	8
	x
	x
	x
	x
	x

	 
	4
	50
	Yes
	21
	x
	x
	-5 dB
	-0.9 dB
	x

	8.4.2.2.1
	1
	100
	Yes
	0
	x
	x
	x
	x
	x

	 
	2
	100
	Yes
	16
	x
	x
	x
	x
	x

	 
	3
	100
	Yes
	16
	x
	x
	x
	X
	x



Proposal 2: 256QAM test points for PDSCH Demod can be deemed testable for 28GHz and 39 GHz bands. 256QAM test points for CSI cases can be deemed testable for 28 GHz bands. Update the corresponding sections in TS 38.521-4 and TR 38.903 with the updated testability for all applicable bands.

The backoff from P1 dB for without fading cases is still a working assumption. All the test points currently defined for without fading cases are testable for currently defined FR2 bands. So we can either stay with the current assumption of 13 dB backoff from P1 dB or look at the signal backoff corresponding to the agreed faded signal backoff point in the link level simulation curve.

Proposal 3a: Go with current assumption of 13 dB backoff from P1 dB

Proposal 3b: Look at the signal backoff value corresponding to the agreed fading signal backoff point in the link level simulation curve and go with that value.
4.	Conclusion

Observation 1: For 256QAM scenarios, Demod test point shows no throughput degradation for 1e-3 or better faded signal clipping probability and CSI test point shows no throughput degradation for 1e-4 or better faded signal clipping.

Proposal 1: For 256QAM scenarios, consider fading backoff margin of 12.62 dB for Demod and 15.36 for CSI corresponding to 1e-4 fading signal clipping probability.

Proposal 2: 256QAM test points for PDSCH Demod can be deemed testable for 28GHz and 39 GHz bands. 256QAM test points for CSI cases can be deemed testable for 28 GHz bands. Update the corresponding sections in TS 38.521-4 and TR 38.903 with the updated testability for all applicable bands.

Proposal 3a: Go with current assumption of 13 dB backoff from P1 dB

Proposal 3b: Look at the signal backoff value corresponding to the agreed fading signal backoff point in the link level simulation curve and go with that value.
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Table 7.1.1_1-1: maximum testable SNRes under fading cond

ns for modulations up to 64 QAM

Operating Band Maximum testable SNRss (dB)
IFrequency | CHBW50 MHz | CHBW 100 MHz | CHBW 200 MHZ
257 mia 306 275 244
258 mid 306 275 244
250 mia 204 172 4.1
260 mia 244 212 182
261 mia 306 275 244
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Table 7.1.1_1-2: Testabi

of test requirements due to maximum achievable SNR per band

CHBW/ SNR test Test Point Applicabiliy
TestCase | Testpoint | "y, Fading | roquirement [ 257 | n268 | n269 | n260 | n2e1
722211 ] 100 Yes 14 x x x x x
2 100 Yes 36 x x x x x
13 100 Yes 142 x x x x x
21 100 Yes 58 x x x x x
22 100 Yes 6.0 x x x x x
23 50 Yes 5.7 x x x x x
24 200 Yes 158 x x N x x
25 50 Yes 16 x x X x x
26 100 Yes 203 x x N x x
722212 31 100 Yes 207 x x - x x
722213 1 50 Yes 220 TBD | 18D | TBD | T8D | TBD
722221 ] 100 Yes TBD TBD | TBD | TBD | TBD | TBD
722231 ] 100 Yes EX] x x x x X
73221 ] 100 Yes 77 x x x x x
12 100 Yes 43 x x x x x
73222 21 100 Yes 32 x x x x x
22 100 Yes 02 x x x x x
73223 =] 100 Yes 47 x x x x x
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Table 8.1.1_

Based on the current assumption of maximum testable SNRuy, the applicability of test points s defined in Table

64QAM
‘Operating Band Maximum testable SNRss (dB)
IFrequency | CHEW 50 MHz | CHBW 100 MHz | CHBW 200 MHZ
257 mia 2871 255 1225
258 mid 28] 12551 1225
250 mia (184 (1521 (121]
260 mia 2251 (193] {163
261 mia 2871 2551 225

8.1.1_1-2 for indirect far field (IFF), PC3, Max device size <30 cm under fading conditions.

Current assumption of maximum testable SNRss without fading for modulations up to

Table 8. ments due to maximum achievable SNR per band
CHEW! SNRiest Test Point Appicabily
TestCase | Testpoint | “yy; Fading | roquirement [ 1257 | n258 | n259 | n260 | n2e1
822211 1 100 No 9 x x [ x [ x [ x
2 100 No 15 x x [ x [ x [ x
822221 1 100 Yes 7 x x [ x [ x [ x
2 100 Yes 13 x x |« [ x [ x
8222211 3 50 Yes 8 T8D | 78D | 78D | TBD | TED
4 50 Yes 21 TBD | TBD | T8D | TED | TED
34221 1 100 Yes 0 x x [ x [ x [ x
2 100 Yes 16 x x [« [ x [ x
3 100 Yes 16 x x |« [ x [ x





