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11.6 Test data for 3 Mbps

11.6.1 Test data for Antenna 0

-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2 402.00 3.57 21.00 17.43
MIDDLE 2 441.00 2.67 21.00 18.33
HIGH 2 480.00 1.08 21.00 19.92

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
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11.6.2 Test data for Antenna 1

-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2 402.00 4.75 21.00 16.25
MIDDLE 2 441.00 4,17 21.00 16.83
HIGH 2 480.00 3.32 21.00 17.68

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
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12. 100 kHz BANDWIDTH OUTSIDE THE FREQUENCY BAND

12.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

12.2 Test set-up for conducted measurement
The antenna output of the EUT was connected to the spectrum analyzer. The resolution and video bandwidth is set to 100

kHz, and peak detection was used.

EUT Spectrum analyzer

12.3 Test set-up for radiated measurement
The radiated emissions measurements were performed on the 3 m semi anechoic chamber. The EUT was placed on

turntable approximately 1.5 m above the ground plane.

The frequency spectrum from 30 MHz to 26.5 GHz was scanned and maximum emission levels at each frequency recorded.
The system was rotated 360°, and the antenna was varied in the height between 1.0 m and 4.0 m in order to determine the

maximum emission levels. This procedure was performed for horizontal and vertical polarization of the receiving antenna.

12.4 Test Date
January 11, 2021 ~ January 14, 2021
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12.5 Test data for conducted emission
12.5.1 Test data for 1 Mbps
12.5.1.1 Test data for Antenna 0
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(spectrum | Spectrm 2Ol Spectrumi® s CO) Spectrum @) ]
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12.5.1.2 Test data for Antenna 1

(spectrum | Spectrm 2l SpectrumiS s Ol Spectrum () ]

Ref Level 20.00 dém Offset 1.61 dB & RBW 100 kHz

jo Att 30de  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk VYiew
M1[1] -55.69 dBm
2.4000000 GHz
10 dBm
T dem——01 1.080 dBm

-10 dem

20 dBm— -18.920 dBm: { H
-30 dem K \
-40 dem /d \\
-50 dBm / K‘\

[w]
[N]
-
@

e BT st gl pantey V] [t S oot

T ooy - o K

-70 dBm

CF 2.402 GHz 1001 pts Span 20.0 MHz
Low Channel

(spearun | Spoctrum2 [ Spectrum3 G Spectrum 4 0] ®]

Ref Level 20.00 dem Offset 1.61 dB @ RBW 100 kHz

jo Att 30de  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View
M1[1] 0.14 dBm)|
2.4409200 GHz
10 dBm
M
ErdBrm D1 0.140 dBrm f A\
-10 dBm f \
28-dBrr D2 -19.860 dBm / \
-30 dBm

-40 dBm

[

160 emosad U o L gl e M ettt [ sl
s K U i

-70 dBm

CF 2.441 GHz 1001 pts Span 20.0 MHz

Middle Channel

It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)
ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH
N Page 90 of 137 Report No.: OT-212-RWD-083

(spectrum | Spectrm 2Ol Spectrumi® Ol Spectrurm @) ]

Ref Level 20.00 dém Offset 1.61 dB & RBW 100 kHz

jo Att 30de  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk VYiew
M1[1] -58.04 dBm
2.4835000 GHz
10 dBm
4o

D1 -0.500 dBm
-10 dBm [/ \
20 dBm D2 -20.500 dBmy

-30 dBm / \

[
[

e o e P AR ] WMMM eV o arorn g
[EthdBry P
-70 dBm
CF 2.48 GHz 1001 pts Span 20.0 MHz
High Channel
Spectrum 4 (X uéll
Ref Level 20.00 dBm Offset 1.61 dB & RBW 100 kHz
o Att 30d8  SWT 227.5ps @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk View
M3[1] 1.46 dBm
2.414830 GHz
10 dBm - M1[1] -57.12 dBm
e 2.400000 GHz
S dBm——iD1 1.460 dBm
-10 dBm T
50 dBr— D2 -18.540 dBm
-30 dBm
-40 dBm
-50 dBm
I 1o
Lo VB NNEEN Mot PR bttt
-70 dBm
CF 2.441 GHz 1001 pts Span 200.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result
M1 1 2.4 GHz -5£7.12 dBm
M2 | 1 2.4835 GHz -58.83 dBm
M3 1 2.41483 GHz 1.46 dBm
Hopping Mode
It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 91 of 137

Report No.: OT-212-RWD-083

Ref Level 10.00 dBm

Spectrum 2 (&)
Offset 1.61 dB @ RBW 100 kHz

(=)

= Att 20dB  SWT 247 ms @ YBW 300 kHz Mode auto Sweep
@ 1Pk Yiew
M1[1] -60.00 dBm
1.44020 GHz
0 dBm
-10 dBm

o0 dBm—'l -18,920

-30 dBm

dBm

-40 dBm

-50 dBm

-60 dBm

M1

|72 %mom i

-B0 dBm

R AT TRt e e bl

Start 30.0 MHz

1001 pts

Stop 2.5 GHz

Low Channel

Ref Level 10.00 dBm
o ALt 20 dB

Spectrum 3

Offset 2,30 dB @ RBW 100 kHz
240 ms @ ¥YBW 300 kHz Mode Auto Sweep

SWT

@ |nSnecmenm(Ol

(=)

@ 1Pk Yiew

0 dBm

M1[1]

-59.59 dBm
16.2500 GHz

-10 dBm

o0 dBm—'l -18,920

-30 dBm

dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

Start 2.5 GHz

1001 pts

Stop 26.5 GHz

Low Channel

It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH
N Page 92 of 137

Report No.: OT-212-RWD-083

®

Offset 1.61 dB @ RBW 100 kHz
SWT 24.7 ms @ YBW 300 kHz

Spectrum 2

10,00 dBm
20 dB

Ref Level

o Att Mode Auto Sweep

(=)

@ 1Pk Yiew

M1[1]

0 dBm

-60.27 dBm
1.46490 GHz

-10 dBm

-28-dBm— D1 -19.860 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

oo AAMM“M&MMEE(M_

Ll L (IERTRE DU TTePTY . W T
T A AT AL

-B0 dBm

AW Jodl o o agliy

adls e At
el e

Start 30.0 MHz 1001 pts

Stop 2.5 GHz

Middle Channel

Spectrum 3

Offset 2,30 dB @ RBW 100 kHz
SWT 240 ms @ YBW 300 kHz

Ref Level
o ALt

10,00 dBm

20 dB Mode Auto Sweep

@ |nSnecmenm(Ol

(=)

@ 1Pk Yiew

M1[1]

0 dBm

-59.55 dBm
16.2740 GHz

-10 dBm

-28-dBm— D1 -19.860 dBm

-30 dBm

-40 dBm

-50 dBm

M1
-0 dBm X

-70 dBrm

-B0 dBm

Start 2.5 GHz

1001 pts

Stop 26.5 GHz

Middle Channel

It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH
N Page 93 of 137 Report No.: OT-212-RWD-083

Spectrum 2 | SpeGNS O] SpeBTN ) ®]

Ref Level 10.00 dem  Offset 1.61 dB & RBW 100 kHz

= Att 20dB  SWT 247 ms @ YBW 300 kHz Mode auto Sweep
@ 1Pk Yiew
M1[1] -59.11 dBm
1.48710 GHz
0 dBm
-10 dBm

=20dBm=—1 _20.500 dBm

-30 dBm

JMMM P B —— ety pdbisto i by, il el ML-\u ) J.Ur«Ju,!JJ‘_-bﬁ!MErL_I‘

Start 30.0 MHz 1001 pts Stop 2.5 GHz

High Channel

Spectrum 3 (| SpRCEINC) (%]

Ref Level 10.00 dem  Offset 2.30 dB & RBW 100 kHz

= Att 20 dB SWT 240 ms @ ¥YBW 300 kHz Mode Auto Sweep
@ 1Pk Yiew
M1[1] -59.14 dBm
16.1780 GHz
0 dBm
-10 dBm

=20dBm=—1 _20.500 dBm

-30 dBm

-40 dBm

-50 dBm

M1
-60 dBm b t

WWML.M. T B ek TN L R IR e T

-80 dBm
Start 2.5 GHz 1001 pts Stop 26.5 GHz
High Channel
It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 94 of 137

Report No.: OT-212-RWD-083

o Att 20 dB

Spectrum 2 (&)
Ref Level 10.00 dBm

Offset 1.61 dB @ RBW 100 kHz
SWT

24,7 ms @ YBW 300 kHz Mode auto Sweep

(=)

@ 1Pk Yiew

0 dBm

M1[1]

-59.35 dBm
1.46490 GHz

-10 dBm

—

S5 dEm—IP1! -18.540

-30 dBm

dBm

-40 dBm

-50 dBm

-60 dBm

M1
Y

-B0 dBm

| (AR

e s tobierta Lyl WWWM”

P et

ot il bk ke o bl bl b LS o J'LAMI.JW\ Aape
Wiaac o T

Start 30.0 MHz

1001 pts

Stop 2.5 GHz

Hopping Mode

Ref Level 10.00 dBm
o ALt 20 dB

Offset 2,30 dB @ RBW 100 kHz

SWT

240 ms @ ¥YBW 300 kHz Mode Auto Sweep

Spectrum 3 (| SpRCEINC) (%]

@ 1Pk Yiew

0 dBm

M1[1]

-59.00 dBm
16.2980 GHz

-10 dBm

-30 dBm

S5 dEm—P1 -18.540 dBm

-40 dBm

-50 dBm

-60 dBm

-B0 dBm

Start 2.5 GHz

1001 pts

Stop 26.5 GHz

Hopping Mode

It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 95 of 137

Report No.: OT-212-RWD-083

12.5.2 Test data for 2 Mbps
12.5.2.1 Test data for Antenna 0

Spectrum
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M3 1 2.41223 GHz 0.17 dBm
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12.5.2.1 Test data for Antenna 1
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12.5.3 Test data for 3 Mbps
12.5.3.1 Test data for Antenna 0
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Spectrum ué?l
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12.5.3.2 Test data for Antenna 1

Spectrum
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Spectrun 2 | Spectrum 3 GO Spectrum 4 (9] &2
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Spectrun 2 | Spectrum 3 GO Spectrum 4 (9] &2
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12.6 Test data for Transmitting mode radiated emission
12.6.1 Radiated Emission which fall in the Restricted Band
12.6.1.1 Test data for 1 Mbps
12.6.1.1.1 Test data for Antenna 0
. Resolution bandwidth  : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Measurement distance :3m

-. Duty Cycle 1 77.13%

-. Result : PASSED

Frequency | Reading | Detector | Ant. Pol. Ant. Cable CF Total Limits Margin

(MHz2) (dBpv) Mode (H/V) Factor Loss (dB) | (dBpV/m) [ (dBuV/m) (dB)
Test Data for Low Channel
2 373.177 17.92 Peak H - 54.42 74.00 19.58
2 342.168 6.92 Average H 1.13 44.55 54.00 9.45
28.30 8.20

2 333.616 18.35 Peak V - 54.85 74.00 19.15
2 341.848 6.87 Average \ 1.13 44.50 54.00 9.50

Test Data for High Channel

2 487.745 18.45 Peak H - 55.38 74.00 18.62

2 483.508 6.84 Average H 1.13 44.90 54.00 9.10
28.70 8.23

2 483.953 18.35 Peak \ - 55.28 74.00 18.72

2 499.992 6.82 Average \ 1.13 44.88 54.00 9.12

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “VV’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.1.1.2 Test data for Antenna 1
. Resolution bandwidth  : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Measurement distance :3m

-. Duty Cycle 1 77.01%

-. Result - PASSED

Frequency| Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin

(MH2z) (dBpV) Mode (H/V) Factor Loss (dB) | (dBpV/m)|(dBpV/m) (dB)
Test Data for Low Channel
2 347.443 18.30 Peak H - 54.80 74.00 19.20
2 345.844 6.77 Average H 1.13 44.40 54.00 9.60
28.30 8.20

2 340.649 18.12 Peak V - 54.62 74.00 19.38
2 342.567 6.91 Average \Y 1.13 44.54 54.00 9.46

Test Data for High Channel

2 497.503 18.30 Peak H - 55.23 74.00 18.77

2 489.739 6.54 Average H 1.13 44.60 54.00 9.40
28.70 8.23

2499.712 18.36 Peak \Y - 55.29 74.00 18.71

2 499.942 6.85 Average \ 1.13 44.91 54.00 9.09

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “VV’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.1.2 Test data for 2 Mbps
12.6.1.2.1 Test data for Antenna 0
. Resolution bandwidth  : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Measurement distance :3m

-. Duty Cycle 1 77.13%

-. Result - PASSED

Frequency| Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin

(MHz2) (dBpv) Mode (H/V) Factor Loss (dB) | (dBpV/m) [ (dBuV/m) (dB)
Test Data for Low Channel
2 318.432 18.32 Peak H - 54.82 74.00 19.18
2 310.360 7.06 Average H 1.13 44.69 54.00 9.31
28.30 8.20

2 386.364 17.93 Peak V - 54.43 74.00 19.57
2 346.963 7.03 Average \ 1.13 44.66 54.00 9.34

Test Data for High Channel

2 483.953 18.87 Peak H - 55.80 74.00 18.20

2 483.508 6.76 Average H 1.13 44.82 54.00 9.18
28.70 8.23

2 499.135 18.13 Peak \ - 55.06 74.00 18.94

2 499.992 6.79 Average \ 1.13 44.85 54.00 9.15

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “VV’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.1.2.2 Test data for Antenna 1
. Resolution bandwidth  : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Measurement distance :3m

-. Duty Cycle 1 77.01%

-. Result - PASSED

Frequency| Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin

(MH2z) (dBpV) Mode (H/V) Factor Loss (dB) | (dBpV/m)|(dBpV/m) (dB)
Test Data for Low Channel
2 351.838 18.07 Peak H - 54.57 74.00 19.43
2 345.844 6.91 Average H 1.13 44.54 54.00 9.46
28.30 8.20

2341.848 18.04 Peak V - 54.54 74.00 19.46
2 345.045 6.91 Average V 1.13 44.54 54.00 9.46

Test Data for High Channel

2 486.904 18.73 Peak H - 55.66 74.00 18.34

2 483.607 6.46 Average H 1.13 44.52 54.00 9.48
28.70 8.23

2 499.992 18.42 Peak \Y - 55.35 74.00 18.65

2 499.843 6.66 Average \ 1.13 44.72 54.00 9.28

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “VV’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.1.3 Test data for 3 Mbps
12.6.1.3.1 Test data for Antenna 0
. Resolution bandwidth  : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Measurement distance :3m

-. Duty Cycle 1 77.01%

-. Result - PASSED

Frequency| Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin

(MHz2) (dBpv) Mode (H/V) Factor Loss (dB) | (dBpV/m) [ (dBuV/m) (dB)
Test Data for Low Channel
2 310.919 18.28 Peak H - 54.78 74.00 19.22
2336.174 6.84 Average H 1.13 44.47 54.00 9.53
28.30 8.20

2 386.603 18.09 Peak \Y -- 54.59 74.00 19.41
2 312.038 6.83 Average \ 1.13 44.46 54.00 9.54

Test Data for High Channel

2499.118 18.55 Peak H - 55.48 74.00 18.52

2 483.508 6.78 Average H 1.13 44.84 54.00 9.16
28.70 8.23

2 490.448 19.03 Peak \ - 55.96 74.00 18.04

2 499.975 6.78 Average \ 1.13 44.84 54.00 9.16

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “VV’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.1.3.2 Test data for Antenna 1
. Resolution bandwidth  : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Measurement distance :3m

-. Duty Cycle 1 77.01%

-. Result - PASSED

Frequency| Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin

(MH2z) (dBpV) Mode (H/V) Factor Loss (dB) | (dBpV/m)|(dBpV/m) (dB)
Test Data for Low Channel
2 318.751 17.85 Peak H - 54.35 74.00 19.65
2 329.860 6.92 Average H 1.13 44.55 54.00 9.45
28.30 8.20

2 328.661 18.29 Peak V - 54.79 74.00 19.21
2 340.410 6.94 Average \Y 1.13 44.57 54.00 9.43

Test Data for High Channel

2 483.920 18.25 Peak H - 55.18 74.00 18.82

2 498.723 6.48 Average H 1.13 44.54 54.00 9.46
28.70 8.23

2496.184 17.96 Peak \Y - 54.89 74.00 19.11

2 499.942 6.73 Average \ 1.13 44.79 54.00 9.21

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “VV’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.2 Spurious & Harmonic Radiated Emission above 1 GHz
12.6.2.1 Test data for 1 Mbps
12.6.2.1.1 Test data for Antenna 0

. Resolution bandwidth

. Video bandwidth

. Frequency range

: 1 MHz and Peak Detector for Peak Mode for the emissions fall in restricted band,

1 MHz and RMS Detector for Average Mode for the emissions fall in restricted band

100 kHz for Peak Mode for the emissions outside restricted band

: 3 MHz for Peak and Average Mode
:1GHz ~26.5GHz

-. Measurement distance :3m
-. Duty Cycle 17713 %
-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin
(MHz2) (dBuV) Mode (HIV) Factor Loss (dB) |(dBuV/m)|(dBuV/m) (dB)
Test Data for Low Channel
13.83 Peak H - 58.44 74.00 15.56
3.30 Average H 1.13 49.04 54.00 4.96
4 804.00 33.40 11.21
13.56 Peak \Y - 58.17 74.00 15.83
4.04 Average V 1.13 49.78 54.00 4.22
Test Data for Middle Channel
13.95 Peak H - 58.68 74.00 15.32
3.89 Average H 1.13 49.75 54.00 4.25
4 882.00 33.50 11.23
13.14 Peak V - 57.87 74.00 16.13
3.60 Average \Y 1.13 49.46 54.00 4.54
Test Data for High Channel
13.90 Peak H - 58.45 74.00 15.55
3.95 Average H 1.13 49.63 54.00 4.37
4 960.00 33.30 11.25
14.04 Peak \ - 58.59 74.00 15.41
3.54 Average \Y 1.13 49.22 54.00 4.78

Remark: “H”: Horizontal, “V”’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.2.1.2 Test data for Antenna 1

. Resolution bandwidth

. Video bandwidth

. Frequency range

: 1 MHz and Peak Detector for Peak Mode for the emissions fall in restricted band,

1 MHz and RMS Detector for Average Mode for the emissions fall in restricted band

100 kHz for Peak Mode for the emissions outside restricted band

: 3 MHz for Peak and Average Mode
:1GHz ~26.5GHz

-. Measurement distance :3m
-. Duty Cycle 1 77.01%
-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin
(MHz2) (dBuV) Mode (HIV) Factor Loss (dB) |(dBuV/m)|(dBuV/m) (dB)
Test Data for Low Channel
13.28 Peak H - 57.89 74.00 16.11
3.54 Average H 1.13 49.28 54.00 4.72
4 804.00 33.40 11.21
13.18 Peak V - 57.79 74.00 16.21
3.98 Average \Y 1.13 49.72 54.00 4.28
Test Data for Middle Channel
13.60 Peak H - 58.33 74.00 15.67
3.26 Average H 1.13 49.12 54.00 4.88
4 882.00 33.50 11.23
13.54 Peak V - 58.27 74.00 15.73
3.11 Average \ 1.13 48.97 54.00 5.03
Test Data for High Channel
13.41 Peak H - 57.96 74.00 16.04
3.37 Average H 1.13 49.05 54.00 4.95
4 960.00 33.30 11.25
13.73 Peak V - 58.28 74.00 15.72
3.62 Average \Y 1.13 49.30 54.00 4.70

Remark: “H”: Horizontal, “V”’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.2.2 Test data for 2 Mbps
12.6.2.2.1 Test data for Antenna 0

. Resolution bandwidth

. Video bandwidth

. Frequency range

: 1 MHz and Peak Detector for Peak Mode for the emissions fall in restricted band,

1 MHz and RMS Detector for Average Mode for the emissions fall in restricted band

100 kHz for Peak Mode for the emissions outside restricted band

: 3 MHz for Peak and Average Mode
:1GHz ~26.5GHz

-. Measurement distance :3m
-. Duty Cycle 1 77.13%
-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin
(MHz2) (dBuV) Mode (HIV) Factor Loss (dB) |(dBuV/m)|(dBuV/m) (dB)
Test Data for Low Channel
13.78 Peak H - 58.39 74.00 15.61
3.71 Average H 1.13 49.45 54.00 4.55
4 804.00 33.40 11.21
13.66 Peak V - 58.27 74.00 15.73
3.12 Average \Y 1.13 48.86 54.00 5.14
Test Data for Middle Channel
13.75 Peak H - 58.48 74.00 15.52
3.21 Average H 1.13 49.07 54.00 4.93
4 882.00 33.50 11.23
13.19 Peak \ - 57.92 74.00 16.08
3.76 Average \ 1.13 49.62 54.00 4.38
Test Data for High Channel
13.42 Peak H - 57.97 74.00 16.03
3.18 Average H 1.13 48.86 54.00 5.14
4 960.00 33.30 11.25
13.67 Peak \Y - 58.22 74.00 15.78
3.26 Average \ 1.13 48.94 54.00 5.06

Remark: “H”: Horizontal, “V”’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.2.2.2 Test data for Antenna 1

. Resolution bandwidth

. Video bandwidth

. Frequency range

: 1 MHz and Peak Detector for Peak Mode for the emissions fall in restricted band,

1 MHz and RMS Detector for Average Mode for the emissions fall in restricted band

100 kHz for Peak Mode for the emissions outside restricted band

: 3 MHz for Peak and Average Mode
:1GHz ~26.5GHz

-. Measurement distance :3m
-. Duty Cycle 1 77.01%
-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin
(MHz2) (dBuV) Mode (HIV) Factor Loss (dB) |(dBuV/m)|(dBuV/m) (dB)
Test Data for Low Channel
14.09 Peak H - 58.70 74.00 15.30
3.96 Average H 1.13 49.70 54.00 4.30
4 804.00 33.40 11.21
13.82 Peak \Y - 58.43 74.00 15.57
3.49 Average \Y 1.13 49.23 54.00 4.77
Test Data for Middle Channel
13.44 Peak H - 58.17 74.00 15.83
3.62 Average H 1.13 49.48 54.00 4.52
4 882.00 33.50 11.23
12.90 Peak \ - 57.63 74.00 16.37
3.33 Average \Y 1.13 49.19 54.00 4.81
Test Data for High Channel
13.27 Peak H - 57.82 74.00 16.18
3.46 Average H 1.13 49.14 54.00 4.86
4 960.00 33.30 11.25
13.14 Peak \ - 57.69 74.00 16.31
3.05 Average \Y 1.13 48.73 54.00 5.27

Remark: “H”: Horizontal, “V”’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.2.3 Test data for 3 Mbps
12.6.2.3.1 Test data for Antenna 0

. Resolution bandwidth

. Video bandwidth

. Frequency range

: 1 MHz and Peak Detector for Peak Mode for the emissions fall in restricted band,

1 MHz and RMS Detector for Average Mode for the emissions fall in restricted band

100 kHz for Peak Mode for the emissions outside restricted band

: 3 MHz for Peak and Average Mode
:1GHz ~26.5GHz

-. Measurement distance :3m
-. Duty Cycle 1 77.01%
-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin
(MHz2) (dBuV) Mode (HIV) Factor Loss (dB) |(dBuV/m)|(dBuV/m) (dB)
Test Data for Low Channel
14.01 Peak H - 58.62 74.00 15.38
3.02 Average H 1.13 48.76 54.00 5.24
4 804.00 33.40 11.21
13.65 Peak \ - 58.26 74.00 15.74
3.58 Average \Y 1.13 49.32 54.00 4.68
Test Data for Middle Channel
14.00 Peak H - 58.73 74.00 15.27
3.71 Average H 1.13 49.57 54.00 4.43
4 882.00 33.50 11.23
13.35 Peak \ - 58.08 74.00 15.92
3.29 Average \ 1.13 49.15 54.00 4.85
Test Data for High Channel
13.48 Peak H - 58.03 74.00 15.97
3.69 Average H 1.13 49.37 54.00 4.63
4 960.00 33.30 11.25
13.56 Peak \ - 58.11 74.00 15.89
3.52 Average \ 1.13 49.20 54.00 4.80

Remark: “H”: Horizontal, “V”’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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12.6.2.3.2 Test data for Antenna 1

. Resolution bandwidth

. Video bandwidth

. Frequency range

: 1 MHz and Peak Detector for Peak Mode for the emissions fall in restricted band,

1 MHz and RMS Detector for Average Mode for the emissions fall in restricted band

100 kHz for Peak Mode for the emissions outside restricted band

: 3 MHz for Peak and Average Mode
:1GHz ~26.5GHz

-. Measurement distance :3m
-. Duty Cycle 1 77.01%
-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable C.F Total Limits Margin
(MHz2) (dBuV) Mode (HIV) Factor Loss (dB) |(dBuV/m)|(dBuV/m) (dB)
Test Data for Low Channel
13.16 Peak H - 57.77 74.00 16.23
3.78 Average H 1.13 49.52 54.00 4.48
4 804.00 33.40 11.21
13.24 Peak V - 57.85 74.00 16.15
3.25 Average \ 1.13 48.99 54.00 5.01
Test Data for Middle Channel
13.46 Peak H - 58.19 74.00 15.81
3.16 Average H 1.13 49.02 54.00 4.98
4 882.00 33.50 11.23
13.20 Peak V - 57.93 74.00 16.07
3.48 Average \ 1.13 49.34 54.00 4.66
Test Data for High Channel
13.55 Peak H - 58.10 74.00 15.90
3.81 Average H 1.13 49.49 54.00 451
4 960.00 33.30 11.25
13.26 Peak V - 57.81 74.00 16.19
3.59 Average \Y 1.13 49.27 54.00 4.73

Remark: “H”: Horizontal, “V”’; Vertical

Margin (dB) = Limits (dBuV/m) - Total Level (dBuV/m)

Total Level = Reading + Antenna Factor + Cable Loss + Correction Factor
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13. RADIATED EMISSION TEST

13.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

13.2 Test set-up

The radiated emissions measurements were on the 3 m semi anechoic chamber. The EUT and other support equipment were
placed on a non-conductive turntable above the ground plane. The interconnecting cables from outside test site were
inserted into ferrite clamps at the point where the cables reach the turntable.

The frequency spectrum from 30 MHz to 26.5 GHz was scanned and emission levels maximized at each frequency recorded.
The system was rotated 360°, and the antenna was varied in height between 1.0 m and 4.0 m in order to determine the
maximum emission levels. This procedure was performed for both horizontal and vertical polarization of the receiving

antenna.

- Test Configuration

1. Below 30 MHz
RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o
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2.30 MHz - 1 GHz
RX Antenna
—
Ant.feed | T
point :
EUT ! 1~4m

;
I
I
I
I
I

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver
3. Above 1 GHz
Antenna
7 rower
8\ lig
N
. ‘ antenna
EUT v
_\ 4m
Spectrum
A analyzer
v
Turntable
1.5m )

A s ' L ~—Absorbers Pre-amp ‘ :

[ ] I ]
13.3 Test Date
January 11, 2021 ~ January 14, 2021
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13.4 Test data for 30 MHz ~ 1 000 MHz
13.4.1 Test data for Bluetooth 1

-. Resolution bandwidth  : 120 kHz

-. Frequency range : 30 MHz ~ 1 000 MHz

-. Measurement distance :3m

[dBuW/m] <<QP DATA>> © HORIZONTAL J *VERTICAL
0
60
50 |_
40
30 AR
20 s L 1 1 'L*i[[il

T \.-_-ff"l | 1I". b Bt ! ;

Rl | ﬁ AT
% i AT

10 TR
0

30 50 70 100 200 500 700 1000

Frequency[MHz]

No. FREQ READING ANT LOSS5 GAIN RESULT
QP  FACTOR

[MHz] [dBuv]  [dB] [dB]  [dB] [dBuV/m] [dBuV/m]

—— Horizontal ——
1 37.760 M6 18.1 0.9 320 216
2 42610 36.5 16.2 0.9 320 216
3 74.620 336 12.9 1.0 321 15.4
4 185200 334 16.3 1.7 320 19.4
5 262800 M7 18.2 20 320 229
6 293840 314 19.0 21 320 205

—-Vertical —--
T 38.730 441 17.8 0.9 320 30.8
8 42 610 47 4 16.2 0.8 320 325
9 54.250 3.5 12.7 0.9 321 16.4
10 T74.620 382 129 1.0 321 20.0
11 262800 318 18.2 20 320 20.0
12 687655 296 254 3.4 323 26.1
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[cm]

300
300
400
200
200
200

100
100
100
400
200
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LIMIT MARGIN ANTENNA TABLE

[DEG]

359
N7

143

350
188

359

112
262
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13.4.2 Test data for Bluetooth 2
-. Resolution bandwidth  : 120 kHz
-. Frequency range : 30 MHz ~ 1 000 MHz
-. Measurement distance :3m
[dBuV/m] <<(CP DATA=> O HORIZONTAL / *VERTICAL
0
B0
50 !_
40

4
) ) I
AN et ang AN N A
VL Pt f
10 bk umV L A S
0
30 50 70 100 200 300 500 700 1000

Frequency[MHz]

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

QP FACTOR
[MHZz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuv/m] [dB] [cm] [DEG]

——- Horizontal ——

1 37.760 334 18.1 049 32.0 204 40.0 19.6 400 9

2 43580 46.4 15.8 049 320 311 40.0 89 300 359

3 20.370 348 13.1 09 321 16.7 400 233 400 0

4 74.620 ar2 12.9 1.0 321 19.0 40.0 21.0 400 0

5 185200 346 16.3 1.7 320 206 435 229 200 0

6 261830 334 18.1 20 320 215 460 245 200 38
—- Vertical —--

7 39.700 442 174 049 320 30.5 40.0 9.5 100 0

8 43580 3656 15.8 09 320 213 40.0 18.7 100 306

9 45400 T 134 049 321 19.7 40.0 203 100 247

10 74620 336 129 1.0 321 154 40.0 246 400 359

11 278320 291 18.6 20 320 17.7 46.0 283 200 359

12 6876535 305 254 34 323 270 46.0 19.0 100 262
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13.4.3 Test data for Bluetooth 1/2
-. Resolution bandwidth  : 120 kHz
-. Frequency range : 30 MHz ~ 1 000 MHz
-. Measurement distance :3m
[dBuW/m] <<(P DATA>> O HORIZONTAL / *VERTICAL
70
60
50 !_
40
0 —AF
20 P - E Lﬂi ; 1@, R
=l |\ } et fo b (LA
Il. a % ":‘*ﬁ‘ !"\I'I Bl 4
10 ’ﬁ\?%« N | pal atil A
0
30 a0 70 100 200 300 500 700 1000
Frequency[MHz]
No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
QP FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB] [cm] [DEG]
——- Horizontal ——
1 37.760 219 00 00 0.0 219 40.0 18.1 300 359
2 42610 225 00 00 0.0 25 40.0 175 300 359
3 74620 195 00 0.0 0.0 195 40.0 205 400 12
4 184230 213 00 00 0.0 213 435 222 200 11
5 231760 209 00 00 0.0 209 46.0 251 200 0
6 261830 217 00 00 0.0 17 46.0 243 200 350
—- Vertical —-
7 39.700 314 00 00 0.0 34 40.0 8.6 100 0
8 42610 35 00 00 0.0 s 40.0 85 100 269
9 54250 15.6 00 0.0 0.0 156 40.0 244 100 254
10 74620 154 00 00 0.0 15.4 40.0 246 400 359
11 562529 248 00 00 0.0 248 46.0 212 100 0
12 687655 273 00 00 0.0 273 46.0 8.7 100 240
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13.5 Test data for Below 30 MHz
-. Resolution bandwidth  : 200 Hz (from 9 kHz to 0.15 MHz), 9 kHz (from 0.15 MHz to 30 MHz)

-. Frequency range 19 kHz ~ 30 MHz
-. Measurement distance  :3m
Frequency Reading |Ant. Pol.| Ant. Factor Cable Amp Emission Limits Margin
(MHz) (dBuv) (H/V) (dB/m) Loss Gain | Level(dBpV/m) | (dBpV/m) (dB)

Emission from the EUT more than 20 dB below the limit in each frequency range.

13.6 Test data for above 1 GHz
. Resolution bandwidth : 1 MHz and Peak Detector for Peak Mode
1 MHz and RMS Detector for Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode
-. Frequency range :1GHz ~ 26.5 GHz
-. Measurement distance  :3m
Frequency Reading |Ant. Pol.|Ant. Factor Cable Amp Emission Limits Margin
(MHz) (dBpv) (H/V) (dB/m) Loss Gain | Level(dBpV/m) | (dBpV/m) (dB)

Emission from the EUT more than 20 dB below the limit in each frequency range.
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14. LIST OF TEST EQUIPMENT

Model Number Manufacturer Description Serial Number| Last Cal.(Interval)
FSV40-N Rohde & Schwarz Signal Analyzer 102177 Apr. 20, 2020 (1Y)
FSW43 Rohde & Schwarz Signal Analyzer 104544 Jul. 15, 2020 (1Y)
ESW Rohde & Schwarz EMI Test Receiver 101851 Mar. 27, 2020 (1Y)
310N Sonoma Instrument Pre-Amplifier 392756 Oct. 16, 2020 (1Y)
PAM-118A Com-Power Pre-Amplifier 18040081 Oct. 12, 2020 (1Y)
PAM-840A Com-Power Pre-Amplifier 461339 Oct. 16, 2020 (1Y)

DT3000-3t Innco System Turn Table DT3000/093 N/A

MA-4000XPET Innco System Antenna Master MA4000/509 N/A
FMZB 1513 Schwarzbeck Loop Antenna 1513-235 Mar. 24, 2020 (2Y)
HLP-2008 TDK Hybrid Antenna 131316 Feb. 27, 2020 (2Y)
AH-118 Com-Power Horn Antenna 10050061 Oct. 15, 2020 (1Y)
BBHA9170 Schwarzbeck Horn Antenna BBHA9170178| Jan. 07, 2020(1Y)
ESR Rohde & Schwarz EMI TEST RECEIVER 102602 Mar. 17, 2020 (1Y)
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