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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this meeting, the evaluation results are provided by interesting companies [1]~[5]. The evaluation results are summarized in this contribution, based on which several observations are extracted.
Summary of evaluation results
Crossover point
Crossover point for AWGN
	
	0% TX
0% RX
	1% TX
1% RX
	2% TX
2% RX
	3% TX
3% RX

	HW (R1-1708196)
	29.2dB for 2T2R;
23.2dB for 2T8R
	29.4dB for 2T2R;
23.4dB for 2T8R
	30.4dB for 2T2R;
24.0dB for 2T8R
	33.0dB for 2T2R;
25.5dB for 2T8R

	ZTE (R1-1707186)
	25.8dB for 2T2R TM3;

	
	
	



Crossover point for TDL-10ns
	
	Tx/Rx EVM(0%/0%)
	Tx/Rx EVM(1%/1%)
	1.5%, 1%
	2%, 1%
	Tx/Rx EVM(2%/2%)
	2.5%, 1%
	2.5%, 2%
	3%, 0%
	3%, 3%

	HW (R1-1708196)
	
	32.5dB for 2T2R, TM4;
23.3dB for 2T8R, TM4
	
	
	35dB for 2T2R;
24dB for 2T8R
	
	
	
	

	ZTE (R1-1707186)
	24.1dB for 2T8R, TM4
	
	29.6dB for 2T8R, TM9.
	31dB for 2T8R, TM9
	
	36dB for 2T8R, TM9
	39dB for 2T8R, TM9
	
	

	Intel (R1-1707312)
	27dB for 2T2R, 1layer
37dB for 2T2R, 2layer
	
	
	
	
	
	
	30dB for 2T2R, 1layer
42dB for 2T2R, 2layer
	30dB for 2T2R, 1layer

	QC (R1-1708793)
	38.4dB for 2T2R TDL-A;
28.67dB for 2T4R TDL-A;
29dB for 2T2R TDL-D;
23dB for 2T4R TDL-D;
	29.63dB for 2T4R TDL-A;
29.73dB for 2T2R TDL-D;
23.09dB for 2T4R TDL-D;
	
	
	32.22dB for 2T4R TDL-A;
32.22dB for 2T2R TDL-D;
23.36dB for 2T4R TDL-D;
	
	
	
	



Crossover point for TDL-100ns
	
	Tx/Rx EVM(0%/0%)
	Tx/Rx EVM(1%/1%)
	Tx/Rx EVM(2%/2%)

	HW (R1-1708196)
	
	34dB for 2T2R, TM4;
24dB for 2T8R, TM4
	36dB for 2T2R, TM4;
25dB for 2T8R, TM4

	ZTE (R1-1707186)
	23.9dB for 2T4R, TM9
	
	

	QC (R1-1708793)
	36.67 for 2T2R TDL-A;
29dB for 2T4R TDL-A;
28.64 for 2T2R TDL-D;
22.58dB for 2T4R TDL-D;
	40.31dB for 2T2R TDL-A;
29.73dB for 2T4R TDL-A;
29.36 for 2T2R TDL-D;
23.09dB for 2T4R TDL-D;
	32.59dB for 2T4R TDL-A;
31.62 for 2T2R TDL-D;
23.91dB for 2T4R TDL-D;



Throughput
Throughput for AWGN
	
	0%, 0%
	Tx/Rx EVM(1%/1%)
	1.5%, 1%
	Tx/Rx EVM(2%/2%)
	3%, 2%
	3%, 3%

	HW (R1-1708196)
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @30dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @24dB
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @30dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @24dB
	
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @31dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @25dB
	
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @34dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @28dB

	ZTE (R1-1707186)
	[bookmark: OLE_LINK57][bookmark: OLE_LINK58]22.4% gain for 2T2R, TM3 @ 30dB, 35dB
	
	21.8% gain for 2T2R, TM3 @ 30dB, 35dB
	
	21.8% gain for 2T2R, TM3 @ 35dB
	



Throughput for TDL-10ns
	
	0%, 0%
	Tx/Rx EVM(1%/1%)
	1.5%, 1%
	Tx/Rx EVM(2%/2%)
	3%, 0%
	3%,3%

	HW (R1-1708196)
	
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @44dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @25dB
	
	2T2R, TM4:~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @46dB
2T8R, TM4:~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @26dB
	
	

	ZTE (R1-1707186)
	-24.8%, 0.4% gain@30dB, 35dB for 2T2R, TM4;
22.4% gain for 2T8R, TM4 @ 30dB, 35dB
	
	4%, 23.7% gain for 2T8R, TM9 @ 30dB, 35dB
	
	
	

	Intel (R1-1707312)
	9%, 20% gain for 2T2R @ 30dB, 35dB
	
	
	
	0, 9.1% gain for 2T2R@30dB, 35dB
-12%, -6% gain for 2T2R, 1layer @ 30dB, 35dB
	0, 5.6% gain for 2T2R@30dB, 35dB
-54%, -24% gain for 2T2R, 1layer @ 30dB, 35dB

	QC (R1-1708793)
	-8%, -4% gain for 2T2R, TDL-A @30dB, 35dB;
3%, 20% gain for 2T4R, TDL-A @30dB, 35dB;
2%, 8% gain for 2T2R, TDL-D @30dB, 35dB;
13%, 11% gain for 2T4R, TDL-D @30dB, 35dB;
	-8%, -4% gain for 2T2R, TDL-A @30dB, 35dB;
1%, 14% gain for 2T4R, TDL-A @30dB, 35dB;
1%, 7% gain for 2T2R, TDL-D @30dB, 35dB;
13%, 12% gain for 2T4R, TDL-D @30dB, 35dB;
	
	-8%, -6% gain for 2T2R, TDL-A @30dB, 35dB;
-5%, 3% gain for 2T4R, TDL-A @30dB, 35dB;
-1%, 3% gain for 2T2R, TDL-D @30dB, 35dB;
11%, 13% gain for 2T4R, TDL-D @30dB, 35dB;
	
	



Throughput for TDL-100ns
	
	0%, 0%
	Tx/Rx EVM(1%/1%)
	Tx/Rx EVM(2%/2%)

	HW (R1-1708196)
	
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @44dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @25dB
	2T2R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @46dB
2T8R, TM4: ~175Mbps (CR 0.745) /~168Mbps (CR 0.9) @26dB

	ZTE (R1-1707186)
	7.7%, 17.4% gain for 2T2R, TM9 @ 30dB, 35dB;
22.1%, 22.4% gain for 2T4R, TM9 @ 30dB, 35dB
	
	

	QC (R1-1708793)
	-6%, -3% gain for 2T2R, TDL-A @30dB, 35dB;
4%, 22% gain for 2T4R, TDL-A @30dB, 35dB;
3%, 9% gain for 2T2R, TDL-D @30dB, 35dB;
13%, 11% gain for 2T4R, TDL-D @30dB, 35dB;
	-6%, -3% gain for 2T2R, TDL-A @30dB, 35dB;
1%, 19.0% gain for 2T4R, TDL-A @30dB, 35dB;
1%, 8% gain for 2T2R, TDL-D @30dB, 35dB;
13%, 12% gain for 2T4R, TDL-D @30dB, 35dB;
	-5%, -2% gain for 2T2R, TDL-A @30dB, 35dB;
-5%, 4.0% gain for 2T4R, TDL-A @30dB, 35dB;
-2%, 3% gain for 2T2R, TDL-D @30dB, 35dB;
11%, 13% gain for 2T4R, TDL-D @30dB, 35dB;



Summary of evaluation results
The following can be observed:
Observation:
· With increased number of receiving antennas, the crossover SNR is decreased.
· With increased TX/RX EVM, the crossover SNR is increased.
· The gains provided by 1024QAM are higher in scenarios with LOS component.
· The crossover SNR is lower for scenarios with LOS component.
· For 2T2R under TDL-A/B channel, 1024QAM provides performance gain of 3%~10% at 40dB for TX EVM less than or equal to 2%.
· For 2T4R under TDL-A/B channel, 1024QAM provides performance gain of 10%~22% at 35dB for TX EVM less than or equal to 2%.
· For 2T8R under TDL-B/D channel, 1024QAM starts to provide performance gain at 24~28dB for TX EVM less than or equal to 2%.
· For 2T2R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gain of 0-11% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T4R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gains of 11-16% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T2R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 0-19% at 30dB SNR for Tx EVM less than or equal to 2% 
· For 2T4R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 8-22% at 30dB SNR  for Tx EVM less than or equal to 2% 
· For 2T2R and 2T4R TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gains of 16-22% gain at 35dB SNR
· For 2T8R TDL-D channel, 1024QAM provides performance gains of 12.8%~21% at 35dB SNR for TX EVM less than or equal to 2%

Proposal 1: Capture the observations in the TR
Proposal 2: Capture in the TR the evaluation results from contributions [1]-[5]. Editor to provide an updated TR before RAN1#90.

Conclusion
In this contribution we presented a summary of the evaluation results in contributions [1]-[6]. Based on these results, we make the following observation and proposals:

Observation:
· With increased number of receiving antennas, the crossover SNR is decreased.
· With increased TX/RX EVM, the crossover SNR is increased.
· The gains provided by 1024QAM are higher in scenarios with LOS component.
· The crossover SNR is lower for scenarios with LOS component.
· For 2T2R under TDL-A/B channel, 1024QAM provides performance gain of 3%~10% at 40dB for TX EVM less than or equal to 2%.
· For 2T4R under TDL-A/B channel, 1024QAM provides performance gain of 10%~22% at 35dB for TX EVM less than or equal to 2%.
· For 2T8R under TDL-B/D channel, 1024QAM starts to provide performance gain at 24~28dB for TX EVM less than or equal to 2%.
· For 2T2R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gain of 0-11% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T4R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gains of 11-16% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T2R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 0-19% at 30dB SNR for Tx EVM less than or equal to 2% 
· For 2T4R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 8-22% at 30dB SNR  for Tx EVM less than or equal to 2% 
· For 2T2R and 2T4R TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gains of 16-22% gain at 35dB SNR
· For 2T8R TDL-D channel, 1024QAM provides performance gains of 12.8%~21% at 35dB SNR for TX EVM less than or equal to 2%

Proposal 1: Capture the observations in the TR
Proposal 2: Capture in the TR the evaluation results from contributions [1]-[5]. Editor to provide an updated TR before RAN1#90.
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