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Antenna 2 / n260 

 
30 – 1000 MHz Result 
 

Ant 2 
 

n260 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 

 
Mid Channel / Vertical 

 
Trace Markers 
 

Marker 
Frequency 

(MHz) 

Meter 
Reading 
(dBm) 

Det VULB9163_749      Below_1G[dB]      
Conversion 
Factor[dB]      

Corrected 
Reading 

dBm 

Limit 
(dBm) 

Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1 979.4453 -61.49 RMS 28.4 -27.2 11.8 -48.49 -13 - 0-360 200 H 

2 986.3321 -61.47 RMS 28.3 -27.2 11.8 -48.57 -13 - 0-360 400 V 
 

RMS - RMS detection 
 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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1 – 18 GHz Result 
 

Ant 2 
 

n260 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 

 
Mid Channel / Vertical 

 
Trace Markers 

Marker 
Frequency 

(GHz) 

Meter 
Reading 
(dBm) 

Det 3117_00168724      10dB_ATT[dB]      
Conversion 
Factor[dB]      

Corrected 
Reading 

dBm 

Limit 
(dBm)                         

Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1 1.71 -3.89 RMS 28.8 -21.4 11.8 15.31 33 -17.69 0-360 150 H 

2 1.71 -6.12 RMS 28.8 -21.4 11.8 13.08 33 -19.92 0-360 150 V 
 

Marker 
Frequency 

(GHz) 

Meter 
Reading 
(dBm) 

Det 3117_00168724      3GHz_HP[dB]      
Conversion 
Factor[dB]      

Corrected 
Reading 

dBm 

Limit 
(dBm) 

Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

3 17.85599 -63.77 RMS 41.6 -17.3 11.8 -27.67 -13 -14.67 0-360 150 H 

4 17.785 -64.5 RMS 41.5 -17.2 11.8 -28.4 -13 -15.4 0-360 150 V 
 

RMS - RMS detection 

 
** Marker 1 and 2 were the fundamental signal of LTE Band 66 that was used as a representative 
anchor band for EN-DC investigations. 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  



REPORT NO: 4789424849-E9V4                                                             DATE: JUN 16, 2020 
FCC ID: A3LSMA716V     

 

Page 150 of 187 

UL Korea, Ltd. Suwon Laboratory  FORM ID: FCC_30(04) 
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea    TEL: (031) 337-9902    FAX: (031) 213-5433 

UL Korea, Ltd. Confidential 

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd. 

18 – 36.9 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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40.1 – 50 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Low Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Low Channel / Vertical 

 
Final Measurement Data Table 

 
  

Frequency

[MHz]

Bandwidth

[MHz]
EUT Beam Modulation

Antenna

Polarization

[H/V]

X-Axis

[degree]

Y-Axis

[degree]

Spurious

Emission Level

[dBm]

Limit

[dBm]

Margin

[dB]

42930.99 50 MIMO QPSK H 253 86 -21.28 -13.00 -8.28

42931.02 50 MIMO QPSK V 261 56 -23.20 -13.00 -10.20
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Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
Final Measurement Data Table 

 
  

Frequency

[MHz]

Bandwidth

[MHz]
EUT Beam Modulation

Antenna

Polarization

[H/V]

X-Axis

[degree]

Y-Axis

[degree]

Spurious

Emission Level

[dBm]

Limit

[dBm]

Margin

[dB]

44082.97 50 MIMO QPSK H 271 86 -29.75 -13.00 -16.75

44083.00 50 MIMO QPSK V 210 47 -25.24 -13.00 -12.24
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Ant 2 
 

n260 
 

BW 
50MHz 

 
High Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
High Channel / Vertical 

 
Final Measurement Data Table 

 
  

Frequency

[MHz]

Bandwidth

[MHz]
EUT Beam Modulation

Antenna

Polarization

[H/V]

X-Axis

[degree]

Y-Axis

[degree]

Spurious

Emission Level

[dBm]

Limit

[dBm]

Margin

[dB]

46233.42 50 MIMO QPSK H 278 82 -28.86 -13.00 -15.86

46233.38 50 MIMO QPSK V 231 34 -27.64 -13.00 -14.64
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Low Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Low Channel / Vertical 

 
Final Measurement Data Table 

 
  

Frequency

[MHz]

Bandwidth

[MHz]
EUT Beam Modulation

Antenna

Polarization

[H/V]

X-Axis

[degree]

Y-Axis

[degree]

Spurious

Emission Level

[dBm]

Limit

[dBm]

Margin

[dB]

42931.04 100 MIMO QPSK H 237 79 -20.34 -13.00 -7.34

42931.07 100 MIMO QPSK V 265 65 -23.86 -13.00 -10.86
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
Final Measurement Data Table 

 
  

Frequency

[MHz]

Bandwidth

[MHz]
EUT Beam Modulation

Antenna

Polarization

[H/V]

X-Axis

[degree]

Y-Axis

[degree]

Spurious

Emission Level

[dBm]

Limit

[dBm]

Margin

[dB]

44083.06 100 MIMO QPSK H 236 60 -24.84 -13.00 -11.84

44083.03 100 MIMO QPSK V 233 86 -27.28 -13.00 -14.28
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Ant 2 
 

n260 
 

BW 
100MHz 

 
High Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
High Channel / Vertical 

 
Final Measurement Data Table 

 
  

Frequency

[MHz]

Bandwidth

[MHz]
EUT Beam Modulation

Antenna

Polarization

[H/V]

X-Axis

[degree]

Y-Axis

[degree]

Spurious

Emission Level

[dBm]

Limit

[dBm]

Margin

[dB]

40499.42 100 MIMO QPSK H 225 63 -33.73 -13.00 -20.73

40499.26 100 MIMO QPSK V 251 37 -32.21 -13.00 -19.21
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50 – 75 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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75 – 110 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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110 – 140 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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140 – 170 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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170 – 200 GHz Result 
 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant 2 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. Thus reported mid channel 
data.  
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7.5. FREQUENCY STABILITY 

RULE PART(S) 

FCC: §2.1055 

LIMITS 

 
The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the 
authorized bands of operation. 

TEST PROCEDURE 

 
Test procesures for temperature variation 

a) Position the EUT in temperature/humidity chamber with power off. 

b) Set chamber temperature to -30°C and stabilize the EUT for at least 30 minutes. 

c) Record maximum change in frequency within one minute after powering the EUT. 

d) Increase chamber temperature at 10°C intervals from -30°C to 50°C.  Record maximum change 

in frequency at each temperature. 

e) A period of at least 30 minutes is provided to allow stabilization of the equipment at each 

temperature level. 

Test procesures for voltage variation 

a) Position the EUT in temperature/humidity chamber with power off. 

b) Set chamber temperature to 20°C. 

c) Record maximum frequency change within one minute after powering the EUT. 

d) The primary supply voltage is varied from 85% to 115% of the nominal value for non hand-carried 

battery and AC powered equipment. For hand-carried, battery-powered equipment, primary supply 

voltage is reduced to the battery operating end point which shall be specified by the manufacturer. 

(KDB 842590 D01 Upper Microwave Flexible Use Service v01 Section 4.5) 
(ANSI C63.26-2015 Section 5.6) 
 

NOTE :  

The Deviation column in the table below is the amount of deviation measured from the center frequency of 
the authorized bands of operation. 
 
5G NR: All Waveforms (CP-OFDM vs DFT-s OFDM) were investigated to determine the worst case 
configuration. All modes of operation were investigated and the worst case configuration results are 
reported in this section. 

 
 
RESULTS 
See the following pages. 
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7.5.1. FREQUENCY STABILITY RESULTS  

 
ANT 1, Band n261 
 

 
 
 
ANT 1, Band n260 
 

 
 
 
 

F low @

End of OBW

F high @

End of OBW

Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 27509.8400 -0.706 -0.000003 28344.5200 -205.200 -0.000735

Extreme (50°C) 27509.8398 -216.360 -0.000775 28344.5198 -199.310 -0.000714

Extreme (40°C) 27509.8398 -196.480 -0.000704 28344.5197 -252.540 -0.000904

Extreme (30°C) 27509.8399 -86.661 -0.000310 28344.5199 -128.840 -0.000461

Extreme (10°C) 27509.8400 34.346 0.000123 28344.5202 174.690 0.000626

Extreme (0°C) 27509.8401 111.480 0.000399 28344.5203 286.690 0.001027

Extreme (-10°C) 27509.8404 383.700 0.001374 28344.5198 -205.170 -0.000735

Extreme (-20°C) 27509.8401 132.730 0.000475 28344.5199 -118.780 -0.000425

Extreme (-30°C) 27509.8404 427.600 0.001531 28344.5200 19.200 0.000069

15% 27509.8398 51.234 0.000183 28344.5198 -150.790 -0.000540

-15% 27509.8398 2.923 0.000010 28344.5198 -163.020 -0.000584

End Point 27509.8399 86.579 0.000310 28344.5201 -147.550 -0.000528

 Delta

(kHz)

Deviation

(%)

 Delta

(kHz)

Normal (20°C)

Limit (MHz)

Condition

Normal

Deviation

(%)

27500 28350

F low @

End of OBW

F high @

End of OBW

Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 37002.3200 -28.796 -0.000075 39991.2400 -122.250 -0.000318

Extreme (50°C) 37002.3197 -289.650 -0.000752 39991.2397 -292.820 -0.000761

Extreme (40°C) 37002.3197 -271.790 -0.000706 39991.2398 -201.970 -0.000525

Extreme (30°C) 37002.3198 -233.810 -0.000607 39991.2399 -115.790 -0.000301

Extreme (10°C) 37002.3200 10.226 0.000027 39991.2400 -41.008 -0.000107

Extreme (0°C) 37002.3201 142.830 0.000371 39991.2402 154.160 0.000400

Extreme (-10°C) 37002.3201 86.085 0.000224 39991.2403 324.370 0.000843

Extreme (-20°C) 37002.3201 117.720 0.000306 39991.2401 78.446 0.000204

Extreme (-30°C) 37002.3200 31.391 0.000082 39991.2400 -25.551 -0.000066

15% 37002.3197 -30.841 -0.000080 39991.2399 -120.100 -0.000312

-15% 37002.3197 -37.929 -0.000099 39991.2399 -61.268 -0.000159

End Point 37002.3198 -45.279 -0.000118 39991.2400 -51.912 -0.000135

Normal

Normal (20°C)

Limit (MHz) 37000 40000

Condition  Delta

(kHz)

Deviation

(%)

 Delta

(kHz)

Deviation

(%)
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ANT 2, Band n261 
 

 
 
 
ANT 2, Band n260 
 

 
 
 
 
 

F low @

End of OBW

F high @

End of OBW

Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 27509.8400 84.145 0.000301 28344.5200 -272.460 -0.000976

Extreme (50°C) 27509.8398 -219.040 -0.000784 28344.5197 -284.470 -0.001019

Extreme (40°C) 27509.8398 -182.660 -0.000654 28344.5196 -350.310 -0.001254

Extreme (30°C) 27509.8400 14.816 0.000053 28344.5198 -163.310 -0.000585

Extreme (10°C) 27509.8402 235.860 0.000845 28344.5199 -74.387 -0.000266

Extreme (0°C) 27509.8403 293.250 0.001050 28344.5200 19.318 0.000069

Extreme (-10°C) 27509.8403 336.750 0.001206 28344.5201 54.537 0.000195

Extreme (-20°C) 27509.8403 325.490 0.001166 28344.5200 -18.548 -0.000066

Extreme (-30°C) 27509.8403 344.710 0.001234 28344.5201 120.950 0.000433

15% 27509.8398 110.280 0.000395 28344.5196 -403.720 -0.001446

-15% 27509.8398 76.454 0.000274 28344.5197 -332.170 -0.001190

End Point 27509.8400 85.382 0.000306 28344.5201 -387.440 -0.001387

Normal

Normal (20°C)

Limit (MHz) 27500 28350

Condition  Delta

(kHz)

Deviation

(%)

 Delta

(kHz)

Deviation

(%)

F low @

End of OBW

F high @

End of OBW

Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 37002.3200 341.460 0.000887 39991.2400 -5.268 -0.000014

Extreme (50°C) 37002.3198 -246.520 -0.000640 39991.2396 -381.210 -0.000990

Extreme (40°C) 37002.3198 -212.930 -0.000553 39991.2398 -229.090 -0.000595

Extreme (30°C) 37002.3198 -219.850 -0.000571 39991.2398 -219.510 -0.000570

Extreme (10°C) 37002.3200 5.157 0.000013 39991.2400 -35.227 -0.000091

Extreme (0°C) 37002.3201 113.580 0.000295 39991.2401 123.430 0.000321

Extreme (-10°C) 37002.3202 245.030 0.000636 39991.2403 324.860 0.000844

Extreme (-20°C) 37002.3202 225.340 0.000585 39991.2403 257.870 0.000670

Extreme (-30°C) 37002.3204 398.050 0.001034 39991.2402 169.830 0.000441

15% 37002.3198 475.280 0.001234 39991.2400 24.651 0.000064

-15% 37002.3198 349.060 0.000907 39991.2400 -8.840 -0.000023

End Point 37002.3198 387.370 0.001006 39991.2404 -24.102 -0.000063

Normal

Normal (20°C)

Limit (MHz) 37000 40000

Condition  Delta

(kHz)

Deviation

(%)

 Delta

(kHz)

Deviation

(%)
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8. Appendix A  

8.1. Accreditation Scope 
 
A transmitter operating at 40 GHz requires spurious emissions to be investigated up to 200 GHz. In this 
case, the test laboratory scope should reflect that it has capability to measure up to 200 GHz. 
 
UL Korea, Ltd. test sites and facilities are covered under FCC test Firm Registrations #KR0161. 
The scope of accreditation can be viewed at 
https://apps.fcc.gov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=N&RequestTi
meout=500&regnum_specified=N&test_firm_id=7730. 
 

  

https://apps.fcc.gov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=N&RequestTimeout=500&regnum_specified=N&test_firm_id=7730
https://apps.fcc.gov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=N&RequestTimeout=500&regnum_specified=N&test_firm_id=7730
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8.2. VDI Mixer Certificate Report 
 
Model : N9029AV15, S/N : SAX486 
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Model : N9029AV10, S/N : SAX388 
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Model : N9029AV06, S/N : SAX483 
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Model : N9029AV04, S/N : SAX487 
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