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This document contains evaluations of NR-SSS proposals submitted to the RAN1#89 meeting. Appendix contains the definitions of various evaluation metrics.
Table 1. Time-domain Maximum Normalized Cross-Correlation Power between PSS and SSS, .
	
	

	 samples

	 samples

	 samples


	Huawei [1]
	0.0179
	0.0768
	0.0998
	0.0998

	Intel [2]
	0.0179
	0.0749
	0.0926
	0.0926

	Nokia [3]
	0.0849
	0.0865
	0.1416
	0.1416

	Motorola [4]
	0.0675
	0.0881
	0.1257
	0.1277

	Qualcomm [5]
	0.1042
	0.1042
	0.1294
	0.1294

	NTT DoCoMo [6]
	0.1042
	0.1042
	0.1221
	0.1236

	InterDigital [7]
	0.1042
	0.1130
	0.1371
	0.1371

	LG [8]
	0.1256
	0.1256
	0.1293
	0.1357

	Ericsson-1 [9]
	0.1042
	0.1042
	0.1294
	0.1294

	Ericsson-2 [9]
	0.1042
	0.1042
	0.1424
	0.1424

	CATT-1 [10]
	0.1042
	0.1042
	0.1370
	0.1420

	CATT-2 [10]
	0.1042
	0.1042
	0.1403
	0.1403

	CATT-3 [10]
	0.0760
	0.0901
	0.1495
	0.1495

	MediaTek [11]
	0.0090
	0.0639
	0.0876
	0.0845



  Table 2. Frequency-domain Maximum Normalized Cross-Correlation Power between PSS and SSS, .
	
	

	 sample

	
 SCS
	 sample
 SCS

	Huawei [1]
	0.0179
	0.0588
	0.0763
	0.0763

	Intel [2]
	0.0179
	0.0515
	0.0750
	0.0750

	Nokia [3]
	0.0849
	0.0849
	0.1301
	0.1301

	Motorola [4]
	0.0675
	0.0824
	0.1257
	0.1257

	Qualcomm [5]
	0.1042
	0.1042
	0.1083
	0.1083

	NTT DoCoMo [6]
	0.1042
	0.1042
	0.1221
	0.1221

	InterDigital [7]
	0.1042
	0.1042
	0.1313
	0.1313

	LG [8]
	0.1256
	0.1256
	0.1293
	0.1293

	Ericsson-1 [9]
	0.1042
	0.1042
	0.1210
	0.1210

	Ericsson-2 [9]
	0.1042
	0.1042
	0.1424
	0.1424

	CATT-1 [10]
	0.1042
	0.1042
	0.1364
	0.1364

	CATT-2 [10]
	0.1042
	0.1042
	0.1364
	0.1364

	CATT-3 [10]
	0.0760
	0.0760
	0.1034
	0.1034

	MediaTek [11]
	0.0090
	0.0479
	0.0376
	0.0577



Table 3. Frequency-domain Maximum Normalized Cross-Correlation Power between SSS and SSS, .
	
	

	 sample

	
 SCS
	 sample
 SCS

	Huawei [1]
	0.0179
	0.0473
	0.1227
	0.1238

	Intel [2]
	0.0179
	0.0546
	0.5042
	0.5042

	Nokia [3]
	0.0179
	0.0510
	0.5062
	0.5062

	Motorola [4]
	0.0179
	0.0600
	0.1370
	0.1370

	Qualcomm [5]
	0.1042
	0.1042
	0.1415
	0.1415

	NTT DoCoMo [6]
	0.0179
	0.0734
	0.1376
	0.1376

	InterDigital [7]
	0.0273
	0.0583
	0.1214
	0.1214

	LG [8]
	0.0179
	0.0395
	0.1237
	0.1237

	Ericsson-1 [9]
	0.0273
	0.0668
	0.1214
	0.1214

	Ericsson-2 [9]
	0.0328
	0.0402
	0.1246
	0.1246

	CATT-1 [10]
	0.0179
	0.0633
	0.1327
	0.1327

	CATT-2 [10]
	0.0179
	0.0681
	0.1272
	0.1272

	CATT-3 [10]
	0.0179
	0.0422
	0.1520
	0.1520

	MediaTek [11]
	0.0090
	0.0450
	0.0542
	0.0776



[bookmark: _Ref469320941][bookmark: _Ref473289860]Table 4. Peak-to-average-power ratio (PAPR) and Cubic Metric (CM) SSS.
	
	PAPR [dB]
	CM [dB]

	Huawei [1]
	9.6449
	4.6744

	Intel [2]
	9.6091
	4.5051

	Nokia [3]
	9.8433
	5.0261

	Motorola [4]
	10.7937
	6.0952

	Qualcomm [5]
	11.2176
	5.5894

	NTT DoCoMo [6]
	11.2176
	5.9363

	InterDigital [7]
	11.9287
	7.6875

	LG [8]
	12.4039
	7.4710

	Ericsson-1 [9]
	11.2176
	5.5602

	Ericsson-2 [9]
	10.2613
	5.4730

	CATT-1 [10]
	11.4342
	7.0096

	CATT-2 [10]
	11.6313
	6.9220

	CATT-3 [10]
	10.7168
	5.7902

	MediaTek [11]
	9.3811
	3.9635



Appendix 
Time-domain cross-correlation between PSS and SSS
The time-domain waveform of the i-th SSS sequence with length- cyclic prefix (CP) is denoted by and. Here, we let ,  and  be the total number of SSS sequences after scrambling given in the SSS proposals of different companies. Let  be the signal that corresponds to an SSS with certain frequency offset , i.e.,

The normalized cross-correlation output power at the p-th PSS detector can then be expressed as

where  is the time-domain waveform of the p-th PSS sequence, i.e., the BPSK modulated m-sequence with generator polynomial x7 + x4 + 1, initial state 1110110 and cyclic shifts 0, 43 and 86. 
The maximum value of  for each SSS proposal under various constraints about the time offset  (unit: samples) and frequency offset  (unit: subcarrier spacing, SCS) is given by  

The frequency offset  is searched in steps of 0.02 SCS.
Frequency-domain cross-correlation
Denote by  and , respectively, the i-th SSS sequence and the p-th PSS sequence, both in the frequency domain. Here we have . Let  be the Fourier transform of the time-domain waveform. The normalized cross-correlation powers between an SSS sequence and a PSS sequence, and that between two SSS sequences, are respectively defined as 

and

Their maximum values for each SSS proposal under various constraints about the time offset  (unit: samples) and frequency offset  (unit: subcarrier spacing, SCS) are given by  

and

It should be noted that in the definition of  above, we assume that the SSS sequences  are associated with the p-th PSS sequence (). Hence   is calculated only among the SSS sequences associated with the same PSS sequence. This is because after successful PSS detection, the remaining SSS sequence hypotheses are only those associated with the detected PSS sequence, and the other SSS sequence hypotheses associated with the other two PSS sequences will not be considered.

Peak-to-average power ratio (PAPR) and cubic metric (CM)
Given the time-domain waveform of the i-th SSS sequence without CP, i.e., and, its PAPR and CM values are calculated as

and [12] 

where  and . Note that here we let .
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