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28.35 – 40 GHz Result 
 

Ant L 
 

n261 
 

BW 
50MHz 

 
Low Channel / Horizontal 

Ant L 
 

n261 
 

BW 
50MHz 

 
Low Channel / Vertical 

 

Final Measurement Data Table 

 

29.74 50 SISO-Dual QPSK 25.1 159.7 -21.42 -13 8.42 H

29.74 50 SISO-Dual QPSK 7.2 161.6 -17.67 -13 4.67 V

28.64 50 SISO-Dual QPSK -38.1 164.4 -26.44 -13 13.44 V

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]

Ant pol

[H/V]



REPORT NO: 4790632299-E9V3                                                                 DATE: 2023-01-30 
FCC ID: A3LSMA546V     

 

Page 56 of 107 

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. 

Ant L 
 

n261 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n261 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
Final Measurement Data Table 

 
  

29.04 100 SISO-Dual QPSK 27.7 182.2 -21.81 -13 8.81 H

30.16 100 SISO-Dual QPSK 28.0 176.5 -23.30 -13 10.30 H

30.16 100 SISO-Dual QPSK 11.3 191.2 -27.85 -13 14.85 V

29.04 100 SISO-Dual QPSK 13.6 186.6 -17.49 -13 4.49 V

Ant pol

[H/V]

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]
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40 – 50 GHz Result 
 

Ant L 
 

n261 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n261 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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Ant L 
 

n261 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n261 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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50 – 75 GHz Result 
 

Ant L 
 

n261 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n261 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
Final Measurement Data Table  

 

55.84 50 SISO-Dual QPSK 28.1 159.6 -32.31 -13 19.31 H

55.84 50 SISO-Dual QPSK 11.9 183.1 -30.71 -13 17.71 V

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]

Ant pol

[H/V]
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Ant L 
 

n261 
 

BW 
100MHz 

 
Low Channel / Horizontal 

Ant L 
 

n261 
 

BW 
100MHz 

 
Low Channel / Vertical 

 
Final Measurement Data Table  

 
 
  

55.07 100 SISO-Dual QPSK 27.8 188.4 -31.02 -13 18.02 H

55.07 100 SISO-Dual QPSK 11.1 186.2 -30.51 -13 17.51 V

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]

Ant pol

[H/V]
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75 – 100 GHz Result 
 

Ant L 
 

n261 
 

BW 
50MHz 

 
Low Channel / Horizontal 

Ant L 
 

n261 
 

BW 
50MHz 

 
Low Channel / Vertical 

 
Final Measurement Data Table  

 
  

82.60 50 SISO-Dual QPSK 23.3 192.2 -32.78 -13 19.78 V

Ant pol

[H/V]

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]
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Ant L 
 

n261 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n261 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
Final Measurement Data Table  

 
  

83.77 100 SISO-Dual QPSK 26.5 188.9 -34.62 -13 21.62 V

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]

Ant pol

[H/V]
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Module 0 / Ant L, n260 

 
30 – 1000 MHz Result 
 

Ant L 
 

n260 

 
Mid Channel / Horizontal 

Ant L 
 

n260 

 
Mid Channel / Vertical 

 
Trace Markers 

Marker 
Frequency 

(MHz) 

Meter 

Reading 

(dBm) 

Det VULB9163_749      Below 1G(dB)      
Conversion 

Factor[dB]      

Corrected 

Reading 

dBm 

-13 dBm                         
Margin 

(dB) 

Azimuth 

(Degs) 

Height 

(cm) 
Polarity 

1 996.2742 -60.71 RMS 27.8 -24.6 11.8 -45.71 -13 -32.71 0-360 200 H 

2 996.5166 -61.41 RMS 27.8 -24.6 11.8 -46.41 -13 -33.41 0-360 100 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 L 
 

n260 

 
Mid Channel / Horizontal 

Ant L 
 

n260 

 
Mid Channel / Vertical 

 
Trace Markers 

Marker 
Frequency 

(GHz) 

Meter 

Reading 

(dBm) 

Det 3117_00168724      10dB_ATT[dB]      
Conversion 

Factor[dB]      

Corrected 

Reading 

dBm 

-13dBm                          
Margin 

(dB) 

Azimuth 

(Degs) 

Height 

(cm) 
Polarity 

1 1.88 -3.32 RMS 30.5 -20.2 11.8 18.78 33 -14.22 0-360 150 H 

2 1.88 -7.44 RMS 30.5 -20.2 11.8 14.66 33 -18.34 0-360 150 V 

3 3.75997 -60.33 RMS 33 -18.3 11.8 -30.83 -13 -20.83 0-360 150 H 

4 3.75997 -60.44 RMS 33 -18.3 11.8 -33.94 -13 -20.94 0-360 150 V 

 

RMS - RMS detection 

 
** Marker 1 and 2 were the fundamental signal of LTE Band 2 that was used as a representative 
anchor band for EN-DC investigations. 
No emissions were detected above the noise floor which was at least 20dB below the specification 
limit. Thus reported mid channel data.  
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18 – 37 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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40.1 – 50 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
Low Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
Low Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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50 – 75 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
Low Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
Low Channel / Vertical 

 
Final Measurement Data Table 

 

74.05 50 SISO-Dual QPSK 28.6 161.1 -34.28 -13 21.28 H

74.05 50 SISO-Dual QPSK 39.4 199.7 -32.10 -13 19.10 V

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]
EUT Beam Modulation

Y-Axis

[degree]

Ant pol

[H/V]

Bandwidth

[MHz]

Frequency

[GHz]
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Ant L 
 

n260 
 

BW 
100MHz 

 
Low Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Low Channel / Vertical 

 
Final Measurement Data Table 

 
  
  

74.10 100 SISO-Dual QPSK 29.0 171.1 -34.11 -13 21.11 H

74.10 100 SISO-Dual QPSK 19.8 175.1 -29.35 -13 16.35 V

Ant pol

[H/V]

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]
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75 – 110 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
High Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
High Channel / Vertical 

 
Final Measurement Data Table 

 76.99 50 SISO-Dual QPSK 25.0 192.5 -29.86 -13 16.86 V

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]

Ant pol

[H/V]
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Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
Final Measurement Data Table 

 
  

77.00 100 SISO-Dual QPSK 27.4 164.7 -38.62 -13 25.62 H

77.00 100 SISO-Dual QPSK 24.7 180.2 -34.28 -13 21.28 V

Ant pol

[H/V]

Frequency

[GHz]

Bandwidth

[MHz]
EUT Beam Modulation

Y-Axis

[degree]

X-Axis

[degree]

EIRP

[dBm]

Limit

[dBm]

Margin

[dB]
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110 – 140 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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140 – 170 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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170 – 200 GHz Result 
 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
50MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Horizontal 

Ant L 
 

n260 
 

BW 
100MHz 

 
Mid Channel / Vertical 

 
No emissions were detected above noise floor this antenna and band. 
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8.5. 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 v01r02 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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8.5.1. FREQUENCY STABILITY RESULTS  

 
Module 0 / Ant L, n261 
 

 
 
 
Module 0 / Ant L, n260 
 

 
  

F low @

End of OBW

F high @

End of OBW

Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 27509.8400 0.000 0.000000 28344.5200 0.000 0.000000

Extreme (50°C) 27509.8402 174.780 0.000626 28344.5201 90.004 0.000322

Extreme (40°C) 27509.8401 132.610 0.000475 28344.5200 20.176 0.000072

Extreme (30°C) 27509.8402 177.720 0.000636 28344.5200 7.623 0.000027

Extreme (10°C) 27509.8400 37.594 0.000135 28344.5201 77.701 0.000278

Extreme (0°C) 27509.8400 3.798 0.000014 28344.5200 44.971 0.000161

Extreme (-10°C) 27509.8401 122.780 0.000440 28344.5201 116.030 0.000416

Extreme (-20°C) 27509.8401 106.640 0.000382 28344.5200 47.536 0.000170

Extreme (-30°C) 27509.8401 53.759 0.000193 28344.5200 44.336 0.000159

15% 27509.8402 195.520 0.000700 28344.5200 16.880 0.000060

-15% 27509.8401 154.660 0.000554 28344.5201 93.000 0.000333

End Point 27509.8402 106.640 0.000382 28344.5200 50.582 0.000181

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 0.000 0.000000 39991.2400 0.000 0.000000

Extreme (50°C) 37002.3200 11.392 0.000030 39991.2403 265.330 0.000689

Extreme (40°C) 37002.3201 78.700 0.000204 39991.2403 297.280 0.000772

Extreme (30°C) 37002.3201 140.950 0.000366 39991.2403 267.310 0.000694

Extreme (10°C) 37002.3202 216.080 0.000561 39991.2401 55.410 0.000144

Extreme (0°C) 37002.3203 259.250 0.000673 39991.2400 10.200 0.000026

Extreme (-10°C) 37002.3202 208.080 0.000540 39991.2401 136.040 0.000353

Extreme (-20°C) 37002.3202 196.060 0.000509 39991.2401 109.300 0.000284

Extreme (-30°C) 37002.3201 102.150 0.000265 39991.2401 61.917 0.000161

15% 37002.3200 200.550 0.000521 39991.2403 279.190 0.000725

-15% 37002.3201 203.900 0.000530 39991.2402 218.960 0.000569

End Point 37002.3201 193.890 0.000504 39991.2403 347.840 0.000903

Normal

Normal (20°C)

Limit (MHz) 37000 40000

Condition  Delta

(kHz)

Deviation

(%)

 Delta

(kHz)

Deviation

(%)
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Appendix A  

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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2. VDI Mixer Certificate Report 

2.1. Model : N9029AV15, S/N : SAX693 
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2.2. Model : N9029AV10, S/N : SAX597 
 

 



REPORT NO: 4790632299-E9V3                                                                 DATE: 2023-01-30 
FCC ID: A3LSMA546V     

 

Page 87 of 107 

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. 

  



REPORT NO: 4790632299-E9V3                                                                 DATE: 2023-01-30 
FCC ID: A3LSMA546V     

 

Page 88 of 107 

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. 

 



REPORT NO: 4790632299-E9V3                                                                 DATE: 2023-01-30 
FCC ID: A3LSMA546V     

 

Page 89 of 107 

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. 

 
  




