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	Agreements:
· Email discussion about NR-SS design until the next meeting 
· All proponents need to disclose their proposed sequence design until 3rd March
· Template for evaluation results
· Following information should be disclosed 
·  NR-PSS/SSS sequence design
·  Sequence length for each parameter set
·  Default numerology
·  NR-SS transmission BW
·  The number of hypothesis: 1000
·  The number of antenna ports for NR-SSS and how the sequence is mapped to antenna port
· All proponents are requested to show both 1 and 2 antenna port performance results
· Assumption of the minimum UE bandwidth 
· At least NR-SSS transmission BW will be evaluated by all proponents
· All proponents are requested to evaluate it until the next meeting
· Note that all proponents need to disclose detailed evaluation assumptions/results such as 
· Assumption of transmit power of NR-SS
· PAPR/CM performance
· Cell search performance
· Detection probability performance
· etc.


In this contribution we discuss the NR-PSS and NR-SSS sequence design, characteristic and evaluation results of different NR-SS sequences.
SS design
In this section we present our NR-PSS and NR-SSS design. We propose to use an LTE-like design, for NR-PSS we propose to use three Zadoff-Chu sequences with a sequence length of 127 (or 63). For NR-SSS we propose to use two interleaved m-sequences, each of length 63 which will give a total length of 127 for the NR-SSS sequence. In total 1008 (3*336) hypotheses are proposed to be used. The detailed design for NR-PSS and NR-SSS are shown in the following sub-sections.  
1.1 NR-PSS design
Table 1 NR-PSS design
	　
	Default subcarrier spacing 
Transmission BW
UE minimum BW assumption
	Sequence type
	The number of OFDM symbol
	Sequence length
	The Number of sequence

	ZTE
	15kHz, 1.08MHz
30KHz, 2.16MHz
120kHz, 8.64MHz
240kHz, 17.28MHz
	ZC sequence
	1
	63
	3

	ZTE
	15kHz, 2.16MHz
30kHz, 4.32MHz
120kHz, 17.28MHz
240kHz, 34.56MHz
	ZC-sequence
	1
	127
	3



Note: For Sequence length = 63 LTE sequence generation and mapping is reused. 
Figure
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Figure 1 NR-PSS mapping to RE
Sequence generation
Frequency domain Zadoff-Chu sequence according to 

 

where the Zadoff-Chu root sequence index is {53,61,66}
Mapping to resource elements and SS block

The sequence  shall be mapped to the resource elements according to:




where k denotes the subcarriers of the reserved resource blocks for the synchronization signal (SS) block, and the OFDM symbol index,  needs to be further determined according to the SS block resource mapping. 

Resource elements  in the OFDM symbols are used for transmission of the primary synchronization signal where


are reserved and not used for transmission of the primary synchronization signal.
The primary synchronization signal shall be mapped to one OFDM symbol in each SS block.
1.2 NR-SSS design
Table 2 NR-SSS design
	　
	Default subcarrier spacing 
Transmission BW
UE minimum BW assumption
	Sequence type
	The number of OFDM symbol
	Sequence length
	The number of hypotheses provided by NR-SSS
	The number of antenna port

	ZTE
	15kHz, 1.08MHz
30kHz, 2.16MHz
120kHz, 8.64MHz
240kHz, 17.28MHz
	M-sequence 
	1
	63
	336
	1

	ZTE
	15kHz, 2.16MHz
30kHz, 4.32MHz
120kHz, 17.28MHz
240kHz, 34.56MHz
	M-sequence
	1
	126
	336
	1



Note: For Sequence length = 63 LTE sequence generation and mapping is reused. 
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Figure 2 NR-SSS mapping to RE

Sequence generation

The sequence used for the secondary synchronization signal is an interleaved concatenation of two length-63 binary sequences. The concatenated sequence is scrambled with a scrambling sequence given by the primary synchronization signal.

The sequence  is constructed  according to the following formula: 






where . The indices  and  are derived from the physical-layer cell-identity group  according to 





The two sequences  and  are defined as two different cyclic shifts of the m-sequence  according to




where, , is defined by



with initial conditions.



The two scrambling sequences  and  depend on the primary synchronization signal and are defined by two different cyclic shifts of the m-sequence  according to






where  is the physical-layer identity within the physical-layer cell identity group and , , is defined by



with initial conditions .


The scrambling sequences  are defined by a cyclic shift of the m-sequence  according to




where , , is defined by



with initial conditions 
Mapping to resource elements and SS block

The sequence  shall be mapped to the resource elements according to:



where k denotes the subcarriers of the reserved resource blocks for the synchronization signal (SS) block, and the OFDM symbol index,  needs to be further determined according to the SS block resource mapping. 

Resource elements  in the OFDM symbols are used for transmission of the secondary synchronization signal where



are reserved and not used for transmission of the secondary synchronization signal.
The primary synchronization signal shall be mapped to one OFDM symbol in each SS block.
Mapping to antenna port
The same antenna port as for the primary synchronization signal shall be used for the secondary synchronization signal.
Evaluation Results
For initial access evaluation [2], we can consider at least five metrics as below, whereas there are five metrics listed.
· PAPR and CM
· Joint PSS/SSS misdetection rate
· Residual timing offset and carrier frequency offset
· Cross-correlation performance of NR-SS sequences
· Joint PSS/SSS detection latency
In this section, the following Options for NR SS will be compared, and SS sequences for all Options use LTE-like design except Zadoff-Chu root sequence index and sequence length.
Option 1: 3 PSS, 336 SSS and NR-SS sequence length 63. Zadoff-Chu root sequence index u for PSS is {25, 29, 34}.
Option 2: 3 PSS, 336 SSS and NR-SS sequence length 126. Zadoff-Chu root sequence index u for PSS is {53, 61, 66}.
Option 3: 1 PSS, 1008 SSS and NR-SS sequence length 126. Zadoff-Chu root sequence index u for PSS is {61}.
In the next sections, we provide above five metrics both with and without interferers at 4 GHz and without interferers at 30 GHz under the condition of same Tx power for different sequence lengths for the three options above. The delay scaling values are 100 ns and 30 ns at 4 GHz and 30 GHz respectively. Details of other evaluation assumptions and simulation results are shown in Appendix.
1.3 PAPR, CM and Cross correlation for NR-SS 
PAPR, CM and Cross correlation calculation methods as following:
·       , or     (dB)
·  ,or (dB), where  and 
· The cross correlation between two sequences ya and yb is calculated as: 
Where, x(n) is the time domain synchronization signals. N is the FFT size, N = 128 is used for sequence length 63 and N = 256 for sequence length 126. ya(n), yb(n) are the frequency domain synchronization signals. M is the sequence length of NR-SS.
PAPR and CM
Table 3 PAPR and CM of NR-PSS [dB]
	
	LTE, Option 1
	Option 2
	Option 3

	ZC root index
	u=25, u=29, u=34
	u=53,u=61,u=66
	u=61

	PAPR
	3.7757, 3.0810, 3.0810
	3.8952, 3.59, 3.59
	3.59

	CM
	2.2769, 2.281, 2.281
	2.3491, 2.4534, 2.4534
	2.4534



Table 4 PAPR and CM of NR-SSS [dB]
	
	LTE
	Option 1
	Option 2
	Option 3

	
	Average
	Max
	Average
	Max
	Average
	Max
	Average
	Max

	PAPR
	6.6461
	10.3756
	6.5787
	10.3756
	7.2155
	10.5920
	6.7044
	9.6259

	CM
	7.3880
	11.7499
	7.3033
	11.7499
	7.5256
	11.1657
	6.8070
	11.1151



From Table 3 and Table 4 we can observe that NR-PSS of Option 1 (same as LTE) has lower PAPR and CM than that of Option 2 and Option 3. For NR-SSS, three Options have similar PAPR and CM of average and maximum as LTE. Option 2 has highest average PAPR and CM.
Observation 1: NR-PSS of Option 1 has lower PAPR and CM than Option 2 and Option 3. NR-SSS of three Options have similar PAPR and CM of average and maximum.
Cross-correlation performance of NR-SS
Table 5 Cross-correlation performance of NR-PSS
	LTE, Option 1
	Option 2

	u=25, u=29
	u=25, u=34
	u=29, u=34
	u=53, u=61
	u=53, u=66
	u=61, u=66

	0.1290
	0.3844
	0.1290
	0.0898
	0.0898
	0.0898



Table 6 Cross-correlation performance of NR-SSS
	
	LTE
	Option 1
	Option 2
	Option 3

	Average
	0.0974
	0.0980
	0.0667
	0.0578

	Max
	0.4839
	0.4839
	0.4921
	0.4921



From Table 5 and Table 6 we can observe that NR-PSS of Option 2 has lower cross correlation coefficient than that of Option 1 and LTE. For NR-SSS, three Options have similar cross correlation coefficient of maximum as LTE. Option 2 and Option 3 have lower cross correlation coefficient of average than that of Option 1 and LTE. Overall, Option 2 and Option 3 have better cross correlation performance than Option 1.
Based on above analysis, we can observe that above options have similar PAPR, CM and cross correlation performance as LTE under the condition of SS sequences for above options using similar sequence generation and mapping method as LTE. Especially, Option 2 and Option 3 have better cross correlation performance than Option 1. Therefore, NR-SS using LTE-like design can meet synchronization performance requirements. In addition, NR-SS design complexity can be decreased if NR-SS uses LTE-like SS design.
Observation 2: Option 2 and Option 3 have better cross correlation performance than Option 1.
Proposal 1: NR-SS should use LTE-like SS design considering NR-SS characteristic and design complexity.
1.4 Detection performance for NR-SS 
Joint PSS/SSS misdetection rate
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 (a) No Interferer                          (b) 2 Interferers
Figure 3 Misdetection rate for 	UE speed 3km/h at 4 GHz
[image: ]…[image: ]
(a) No Interferer                          (b) 2 Interferers
Figure 4 Misdetection rate for 	UE speed 120km/h at 4 GHz
Joint PSS/SSS misdetection rate at 4 GHz carrier frequency is shown in Figure 3 for UE speed 3km/h and Figure 4 for UE speed 120km/h both with and without interferers. Option 1 can provide better performance than that of other Options in low SNR. Option 2 has the second best detection performance after Option 1. The main reason for the performance difference is that for Option 1 more power / RE is transmitted. This will give a better frequency offset estimation, as can be seen in Figure 6 and Figure 7, this better frequency offset estimation will have positive effect on the detection of NR-SSS. The difference between Option 2 and Option 3 is mainly due to the usage of three (3) NR-PSS sequences and only 336 hypotheses need to be considered for Option 2, which will give improved detection performance compared to Option 3 where in total 1008 hypotheses need to be considered. In addition, the performance of detecting a single NR-PSS sequence may be influenced by inter-TRP interference, and it may also impact coherent detection performance of NR-SSS because channel estimation performance using one NR-PSS sequence is worse than that of using three NR-PSS sequences.
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Figure 5 Misdetection rate for with UE speed 3km/h and no interferers at 30 GHz

Joint PSS/SSS misdetection rate at 30 GHz carrier frequency is shown in Figure 5 for UE speed 3km/h without interferers.. Option2 can provide better detection performance. Option 1 has the second best detection performance after Option 2. Misdetection rate of Option 3 is higher than that of other Options. The difference between Option 1/Option 2 and Option 3 is mainly due to the usage of three (3) NR-PSS sequences and only 336 hypotheses need to be considered for Option1/Option 2, which will give improved detection performance compared to Option 3 where in total 1008 hypotheses need to be considered.

Observation 3: At 4 GHz, Option 1 can provide better synchronization detection performance than other Options, while Option 2 has the second best detection performance after Option 1. At 30 GHz, Option 2 can provide better synchronization detection performance than other Options, while the performance of Option3 is the worst.

Residual timing offset

Table 7 50% and 90% tile residual timing offset (unit: us) for all SNR from -8dB to 2 dB in 1dB step
	
	4 GHz
	30 GHz

	
	Option 1
	Option 2
	Option 3
	Option 1
	Option 2
	Option 3

	50th
	0
	0
	0
	0
	0
	0

	90th
	0
	0.1302
	0.1302
	0
	0.0326
	0.0326




From Table 7 we can see that the residual timing offset is small, at the most 1 sample. This show that all off the Options could provide small timing offset estimates which is a good property. Option 1 has the smallest residual timing offset. 
Observation 4: Option 1 has the smallest residual timing offsets than compared with the other Options at both 4 GHz and 30 GHz. But all Options provide very small residual timing offsets.
Residual carrier frequency offset
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Figure 6 50% and 90% tile residual frequency offset for UE speed 3km/h without interferers at 4GHz

[image: ][image: ]
Figure 7 50% and 90% tile residual frequency offset for UE speed 120km/h without interferers at 4GHz
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Figure 8 50% and 90% tile residual frequency offset for UE speed 3km/h without interferers at 30GHz
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Figure 9 50% and 90% tile residual frequency offset for UE speed 3km/h with 2 interferers at 4GHz
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Figure 10 50% and 90% tile residual frequency offset for UE speed 120km/h with 2 interferers at 4 GHz
From above figures we can observe that 50% and 90% residual frequency offsets with the increase of SNR are on the decline as a whole. Option 1 can provide lower residual frequency offsets than that of other Options. Option 2 and Option 3 have similar residual frequency offsets. The main reason for the better frequency offset estimation is that more power / RE is used in Option 1 as it has shorter sequence length.
Observation 5: Option 1 has the smallest residual frequency offsets compared with other Options at both 4 GHz and 30 GHz.

Joint PSS/SSS detection latency
For different SNR we can get different CDF for detection latency. Details of 50% and 90% tile detection latency (number of NR-SS period) are shown in Appendix. In this section, let us take an example of SNR -6dB and give out respectively CDF for detection latency during initial access for UE speed 3km/h and 120km/h both with and without interferers at 4 GHz, and for UE speed 3km/h without interferers at 30 GHz. In order to show more clearly, we only show the part of the figure after zooming in to a figure.
No interferer
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Figure 11 CDF for detection latency during initial access for UE speed 3km/h without interferers at 4 GHz
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Figure 12 CDF for detection latency during initial access for UE speed 120km/h without interferers at 4 GHz
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Figure 13 CDF for detection latency during initial access for UE speed 3km/h without interferers at 30 GHz
2 Interferers
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Figure 14 CDF for detection latency during initial access for UE speed 3km/h with 2 interferers at 4 GHz
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Figure 15 CDF for detection latency during initial access for UE speed 120km/h with 2 interferers at 4 GHz
From above figures we can observe that Option 1 can provide better detection performance than other Options at 4 GHz, and Option 2 has the second best detection performance after Option 1. While Option 1/2 can provide better detection performance than other Options at 30 GHz. Detection performance of Option 3 is the worst because of worse frequency offset and channel estimation due to usage of one NR-PSS sequence.
Observation 6: Option 1 and Option 2 can provide better detection performance at 4 GHz and 30 GHz respectively. The detection performance of Option 3 is the worst among the evaluated options. 

Proposal 2: Based on above observations, NR-SS sequence should adopt Option 1 or Option 2 at both 4 GHz and 30 GHz, or adopt Option 1 at 4 GHz and Option 2 at 30 GHz considering 4GHz and 30 GHz have different NR-SS transmission BW. 
Conclusions
The following was proposed above:
Observation 1: NR-PSS of Option 1 has lower PAPR and CM than Option 2 and Option 3. NR-SSS of three Options have similar PAPR and CM of average and maximum.
Observation 2: Option 2 and Option 3 have better cross correlation performance than Option 1.

Observation 3: At 4 GHz, Option 1 can provide better synchronization detection performance than other Options, while Option 2 has the second best detection performance after Option 1. At 30 GHz, Option 2 can provide better synchronization detection performance than other Options, while the performance of Option3 is the worst.

Observation 4: Option 1 has the smallest residual timing offsets than compared with the other Options at both 4 GHz and 30 GHz. But all Options provide very small residual timing offsets.
Observation 5: Option 1 has the smallest residual frequency offsets compared with other Options at both 4 GHz and 30 GHz.

Observation 6: Option 1 and Option 2 can provide better detection performance at 4 GHz and 30 GHz respectively. The detection performance of Option 3 is the worst among the evaluated options. 

Proposal 1: NR-SS should use LTE-like SS design considering NR-SS characteristic and design complexity.

Proposal 2: Based on above observations, NR-SS sequence should adopt Option 1 or Option 2 at both 4 GHz and 30 GHz, or adopt Option 1 at 4 GHz and Option 2 at 30 GHz considering 4 GHz and 30 GHz have different NR-SS transmission BW.
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Appendix
1.5 Link-level Evaluation Assumptions
Table 8 Link-level Evaluation Assumptions
	Parameter
	Value

	
	For below 6GHz
	For above 6GHz

	Carrier Frequency
	4GHz
	30GHz

	Default subcarrier spacing
	30kHz
	120kHz

	Channel Model
	Table A.1.5-1 in [3GPP TR38.802 v1.3.0]
Note: Zero interfering TRP should be assumed for above 6GHz.

	Antenna Configuration
	

	UE speed
	

	Number of interfering TRPs
	

	Target received baseband SNR 
	-8dB to 2 dB in 1dB step

	NR-PSS/SSS detection
	one-shot detection

	Frequency Offset
	· For initial acquisition
TRP: uniform distribution +/- 0.05 ppm
UE: uniform distribution +/- 5ppm

	Timing arrival difference from interfering TRPs
	· Synchronous scenario: 
Uniformly distributed from -3/N us to +3/N us, where N denotes scaling factor (N= Default subcarrier spacing (kHz)/15(kHz)).

	BS Tx power for NR-SS 
	Same Tx power for different length sequences

	FFT size
	128 for sequence length of 63
256 for sequence length of 127

	Search window
	70 OFDM symbols



1.6 Detail of simulation results
Joint PSS/SSS misdetection rate
No interferer

Table 9 Misdetection rate for UE speed 3km/h without interferers at 4 GHz
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	0.3781
	0.2125
	0.1459
	0.0693
	0.0531
	0.0402
	0.0178

	Option2
	0.4391
	0.2516
	0.1306
	0.0862
	0.0522
	0.025
	0.0256

	Option3
	0.5259
	0.2650
	0.2028
	0.0715
	0.0447
	0.0195
	0.0180



Table 10 Misdetection rate for UE speed 120km/h without interferers at 4 GHz
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	0.5428
	0.3566
	0.2384
	0.1647
	0.1132
	0.0873
	0.0722

	Option2
	0.5769
	0.3800
	0.2356
	0.1622
	0.1153
	0.0820
	0.0667

	Option3
	0.6266
	0.3831
	0.2219
	0.1375
	0.0878
	0.0648
	0.0522



Table 11 Misdetection rate for UE speed 3km/h without interferers at 30 GHz
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	0.8956
	0.7809
	0.6466
	0.4330
	0.3187
	0.2332
	0.1692

	Option2
	0.9144
	0.7815
	0.5450
	0.3602
	0.2210
	0.1722
	0.1407

	Option3
	0.9506
	0.9025
	0.8156
	0.6733
	0.5462
	0.4678
	0.3652



2 interferers
Table 12 Misdetection rate for UE speed 3km/h with 2 interferers at 4 GHz
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	0.8669
	0.7375
	0.6203
	0.5063
	0.3840
	0.3277
	0.2905

	Option2
	0.9328
	0.8606
	0.7647
	0.6017
	0.4830
	0.3782
	0.3387

	Option3
	0.9419
	0.8859
	0.7572
	0.6895
	0.6167
	0.5247
	0.4975



Table 13 Misdetection rate for UE speed 120km/h with 2 interferers at 4 GHz
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	0.9212
	0.8150
	0.6766
	0.5492
	0.4583
	0.3955
	0.3417

	Option2
	0.9412
	0.8525
	0.7116
	0.5837
	0.4888
	0.4022
	0.3548

	Option3
	0.9487
	0.8919
	0.7872
	0.6698
	0.5983
	0.5193
	0.4825



Residual carrier frequency offset
No interferer
Table 14 50% and 90% tile residual frequency offset (kHz) for UE speed 3km/h without interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	8.2523
	7.8383
	7.2269
	5.8169
	4.8116
	3.3961
	2.5182

	
	90th
	15.9512
	15.7536
	15.4408
	14.3264
	13.4901
	12.0135
	11.2528

	Option2
	50th 
	9.2466
	9.2566
	8.4383
	7.8655
	7.1634
	6.1065
	4.8874

	
	90th
	17.0042
	16.7536
	16.5896
	16.0169
	15.5257
	14.6902
	13.9414

	Option3
	50th
	9.3249
	9.1353
	8.4028
	7.8182
	6.9214
	6.0109
	5.1755

	
	90th
	16.8055
	16.7553
	16.3848
	16.0159
	15.3275
	14.9153
	14.5642



Table 15 50% and 90% tile residual frequency offset (kHz) for UE speed 120km/h without interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	8.2618
	7.7081
	7.1064
	5.8120
	4.6468
	3.4992
	2.5575

	
	90th
	16.2483
	15.7266
	15.1903
	14.2701
	13.1032
	11.8889
	10.8044

	Option2
	50th 
	8.8974
	8.7651
	8.4146
	7.7105
	6.8322
	5.9368
	4.9368

	
	90th
	16.7629
	16.5015
	16.5520
	16.0293
	15.2327
	14.5271
	14.0744

	Option3
	50th
	9.1463
	8.8636
	8.3277
	7.8348
	6.9023
	6.0165
	5.0540

	
	90th
	17.0274
	16.6866
	16.2000
	15.7001
	15.3469
	14.5685
	14.0170



Table 16 50% and 90% tile residual frequency offset (kHz) for UE speed 3km/h without interferers at 30 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	48.4766
	43.1529
	33.5257
	22.8426
	14.2258
	8.5417
	5.4787

	
	90th
	97.8782
	92.7559
	89.4418
	85.4988
	81.8039
	73.4326
	67.956

	Option2
	50th 
	61.2599
	50.3084
	43.9835
	35.1271
	25.3472
	19.3526
	14.8719

	
	90th
	106.972
	100.1374
	97.3031
	97.8192
	94.2696
	91.2227
	89.9276

	Option3
	50th
	61.2606
	47.3494
	42.2067
	33.6448
	27.1685
	19.0426
	15.8305

	
	90th
	112.0783
	103.6092
	97.9513
	92.6636
	92.4421
	89.3271
	90.003



2 Interferers
Table 17 50% and 90% tile residual frequency offset (kHz) for UE speed 3km/h with 2 interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	8.6997
	8.6104
	8.0272
	7.7491
	7.0322
	6.6788
	6.2425

	
	90th
	16.3234
	15.9205
	16.0371
	15.6975
	15.2731
	15.1229
	14.6900

	Option2
	50th 
	9.3508
	9.3503
	9.3472
	9.0660
	8.4440
	8.0861
	7.7395

	
	90th
	16.9687
	16.8544
	17.0642
	16.7877
	16.6760
	16.3987
	16.1173

	Option3
	50th
	9.4679
	9.4629
	8.9784
	8.7172
	8.7863
	8.1402
	7.1229

	
	90th
	16.9251
	16.8799
	16.7688
	16.5839
	16.4874
	16.2113
	15.6564



Table 18 50% and 90% tile residual frequency offset (kHz) for UE speed 120km/h with 2 interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	8.2091
	8.4063
	7.6872
	7.6564
	7.0645
	6.6735
	5.9101

	
	90th
	16.0766
	16.5551
	16.0705
	15.6654
	15.2735
	15.0272
	14.2267

	Option2
	50th 
	10.0105
	8.2619
	8.8393
	8.4939
	8.3251
	7.8961
	7.2647

	
	90th
	17.3670
	17.0752
	16.6358
	16.3852
	16.3483
	15.9103
	15.4022

	Option3
	50th
	9.2539
	8.7138
	9.0238
	8.3696
	7.7523
	7.4818
	7.2503

	
	90th
	17.3055
	16.6325
	16.4700
	16.3865
	15.9909
	15.7618
	15.3452



Joint PSS/SSS detection latency
No interferer
Table 19 50% and 90% tile detection latency (number of NR-SS period) for UE speed 3km/h without interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	1
	1
	1
	1
	1
	1
	1

	
	90th
	2
	1
	1
	1
	1
	1
	1

	Option2
	50th 
	1
	1
	1
	1
	1
	1
	1

	
	90th
	2
	1
	1
	1
	1
	1
	1

	Option3
	50th
	1
	1
	1
	1
	1
	1
	1

	
	90th
	3
	2
	1
	1
	1
	1
	1



Table 20 50% and 90% tile detection latency (number of NR-SS period) for UE speed 120km/h without interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	2
	1
	1
	1
	1
	1
	1

	
	90th
	4
	3
	2
	2
	2
	1
	1

	Option2
	50th 
	2
	1
	1
	1
	1
	1
	1

	
	90th
	5
	3
	2
	2
	2
	1
	1

	Option3
	50th
	2
	1
	1
	1
	1
	1
	1

	
	90th
	5
	3
	2
	2
	1
	1
	1



Table 21 50% and 90% tile detection latency (number of NR-SS period) for UE speed 3km/h without interferers at 30 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	1
	1
	1
	1
	1
	1
	1

	
	90th
	17
	6
	2
	2
	1
	1
	1

	Option2
	50th 
	1
	1
	1
	1
	1
	1
	1

	
	90th
	20
	5
	3
	2
	1
	1
	1

	Option3
	50th
	1
	1
	1
	1
	1
	1
	1

	
	90th
	25
	14
	5
	2
	2
	1
	1



2 Interferers
Table 22 50% and 90% tile detection latency (number of NR-SS period) for UE speed 3km/h with 2 interferers at 4 GHz
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	1
	1
	1
	1
	1
	1
	1

	
	90th
	17
	5
	3
	2
	1
	1
	1

	Option2
	50th 
	1
	1
	1
	1
	1
	1
	1

	
	90th
	39
	14
	4
	2
	2
	1
	1

	Option3
	50th
	2
	1
	1
	1
	1
	1
	1

	
	90th
	40
	25
	8
	5
	3
	2
	2



Table 23 50% and 90% tile detection latency (number of NR-SS period) for UE speed 120km/h with 2 at 4 GHz interferers
	
	SNR
	-8
	-6
	-4
	-2
	0
	2
	4

	Option1
	50th
	7
	3
	2
	2
	1
	1
	1

	
	90th
	29
	12
	7
	4
	3
	3
	3

	Option2
	50th 
	9
	4
	2
	2
	1
	1
	1

	
	90th
	38
	14
	7
	5
	4
	3
	3

	Option3
	50th
	11
	4
	3
	2
	2
	1
	1

	
	90th
	51
	18
	11
	6
	5
	4
	4
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