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10.4-15 Test Data (802.11 n20)

Test Date : 1-Nov-21

Measurement Distance : 3 m

) o ) Correction Factor Result Value
Frequency | Reading | Position | Height
(MHz) (dBAV) (V/H) (m) | AntFactor| Cable Limit Result Margin
(dB) (dB) (dBwV/m) | (dB&V/m) (dB)
212.10 16.04 V 1.4 13.42 0.91 43.50 30.37 13.13
249.70 21.81 H 1.8 11.84 1.10 46.00 34.75 11.25
400.00 31.57 H 1.6 9.43 1.34 46.00 42.34 3.66
456.00 24.58 V 1.4 12.14 1.57 46.00 38.29 7.71
801.10 19.77 H 1.0 14.00 2.48 46.00 36.25 9.75
999.40 9.59 V 1.4 22.69 4.33 54.00 36.61 17.39
H : Horizontal, V : Vertical
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
Remark *CL = Cable Loss(In case of below 1 000 MHz)

*Result Value = Reading + Ant Factor + Cable loss

*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for

Quasi—-peak detection at frequency below 1 GHz.
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10.4-16 radiated Graph(30 MHz ~ 1 GHz)
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10.4-17 Test Data

Test Date : 17-Nov-21 Measurement Distance : 3 m
Frequency| Reading [Position|Height Correction Factor | Duty Cy.cle Result Value
(MHz) | (@B&) | (v/H) | (m) |AntFactor| Cable | Correction | jmit Result | Margin
(dB) (dB) (dB)  |(dBwv/m)| (dB&V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2390.00 | 49.45 H 1.5 27.89 |-29.82 74.00 47.52 26.48
2390.00 | 50.17 v 1.6 27.89 |-29.82 74.00 48.24 25.76
4824.00 | 45.67 H 1.5 31.52 |-27.27 74.00 49.92 24.08
4824.00 | 45.77 v 1.6 31.52 |-27.27 74.00 50.02 23.98
AV(RBW: 1 MHz VBW: 3 MHz)
2390.00 | 37.26 H 1.5 27.89 |-29.82 0.37 54.00 35.70 18.30
2390.00 | 37.19 v 1.6 27.89 |-29.82 0.37 54.00 35.63 18.37
4824.00 | 33.67 H 1.5 31.52 |-27.27 0.37 54.00 38.29 15.71
4824.00 | 33.59 v 1.6 31.52 |-27.27 0.37 54.00 38.21 15.79
H : Horizontal, V: Vertical TEST MODE : 802.11 n20 = CH 1(2 412 MHz)
«The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
*This test was radiated up to 26.5 GHz but no noise was measured.
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10.4-18 Test Data

Test Date : 17-Nov-21 Measurement Distance : 3 m
Correction Factor Result Value
Frequency| Reading [Position|Height Duty Cy.cle
(MHz) | (@Bv) | (v/H) | (m) |AntFactor| Cable | COrrection | jmit Result | Margin
(dB) (dB) (dB)  |(gBw//m)| (dB&V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
4884.00 44 .67 1.5 31.58 |-27.23 74.00 49.02 24.98
4884.00 4512 1.5 31.58 |-27.23 74.00 49.47 24.53
AV(RBW: 1 MHz VBW: 3 MHz)
4884.00 34.21 1.5 31.58 |-27.23 0.37 54.00 38.93 15.07
4884.00 34.64 1.6 31.58 |-27.23 0.37 54.00 39.36 14.64
H : Horizontal, V : Vertical TEST MODE : 802.11 n20 — CH 7(2 442 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
*This test was radiated up to 26.5 GHz but no noise was measured.
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Test Date : 17-Nov—-21 Measurement Distance : 3 m
Frequency | Reading |Position| Height Correction Factor | puty Cy.c|e Result Value
(MHz) | (@Bv) | (v/H) | (m) |AntFactor| Cable | COrrection | jmit Result | Margin
(dB) (dB) (dB)  |(dBwv/m)| (dBwV/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2483.50 | 48.34 H 1.6 27.48 |[-29.75 74.00 46.07 27.93
2483.50 | 48.93 v 1.5 27.48 |[-29.75 74.00 46.66 27.34
4924.00 | 45.67 H 1.6 31.62 [-27.21 74.00 50.08 23.92
4924.00 | 45.80 V 1.5 31.62 [-27.21 74.00 50.21 23.79
AV(RBW: 1 MHz VBW: 3 MHz)
2483.50 | 35.95 H 1.6 27.50 [-29.75 0.37 54.00 34.07 19.93
2483.50 | 36.69 v 1.5 27.50 [-29.75 0.37 54.00 34.81 19.19
4924.00 | 33.59 H 1.6 31.62 [-27.21 0.37 54.00 38.37 15.63
4924.00 | 33.87 v 1.5 31.62 [-27.21 0.37 54.00 38.65 15.35
H : Horizontal, V : Vertical TEST MODE : 802.11n20 - CH 11(2 462 MHz)
+The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
*This test was radiated up to 26.5 GHz but no noise was measured.
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10.4-20 Restricted Band Edges
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Band Edges(CH Low)
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Band Edges(CH High)
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Band Edges(CH High)
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10.4-21 Restricted Band Edges
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*802.11n20 Mode CH7 Polarity:Horizontal
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*802.11n20 Mode CH11 Polarity:Horizontal
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10.4-22 Test Data (802.11 n40)
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Test Date : 1-Nov-21

Measurement Distance : 3 m

] o ) Correction Factor Result Value
Freguency | Reading | Position | Height
(MHz) (dBAV) (V/H) (m) | AntFactor| Cable Limit Result Margin
(dB) (dB) (dBwV/m) | (dB&V/m) (dB)
324.00 19.67 H 1.6 13.41 0.91 46.00 33.99 12.01
351.00 22.61 H 1.4 13.22 1.03 46.00 36.86 9.14
400.00 31.06 H 1.3 8.80 1.30 46.00 4117 4.83
432.00 23.86 H 1.2 12.13 1.57 46.00 37.57 8.43
486.00 19.18 H 1..2 12.57 1.78 46.00 33.53 12.47
787.50 17.92 H 1.0 14.00 2.48 46.00 34.40 11.60
H : Horizontal, V : Vertical
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
Remark *CL = Cable Loss(In case of below 1 000 MHz)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—-peak detection at frequency below 1 GHz.
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10.4-23 radiated Graph(30 MHz ~ 1 GHz)
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10.4-24 Test Data
Test Date : 18—Nov-21

Measurement Distance : 3 m

Remark

*The TX signal wasn't detected from 3th harmonics.
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

*This test was radiated up to 26.5 GHz but no noise was measured.

Frequency| Reading [Position|Height Correction Factor | Duty Cy.cle Result Value
(MHz) | (@B&) | (v/H) | (m) |Ant Factor| Cable | COrrection | jmit Result | Margin
(dB) (dB) (dB)  |(dBw//m)| (dBw//m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2390.00 | 46.79 H 1.5 27.89 |-29.82 74.00 44.86 29.14
2390.00 | 46.82 Y 1.6 27.89 |-29.82 74.00 44.89 29.11
4844.00 | 45.89 H 1.5 31.54 |-27.26 74.00 50.17 23.83
4844.00 | 46.01 V 1.6 31.54 |-27.26 74.00 50.29 23.71
AV(RBW: 1 MHz VBW: 3 MHz)
2390.00 | 35.89 H 1.5 27.89 |-29.82 0.96 54.00 34.92 19.08
2390.00 | 35.75 V 1.6 27.89 |-29.82 0.96 54.00 34.78 19.22
4844.00 | 33.64 H 1.5 31.54 |-27.26 0.96 54.00 38.88 15.12
4844.00 | 34.05 V 1.6 31.54 |-27.26 0.96 54.00 39.29 14.71
H : Horizontal, V : Vertical TEST MODE : 802.11n40 - CH 3(2 422 MHz)
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10.4-25 Test Data
Test Date : 14-Sep-21

Measurement Distance : 3 m

*Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

*This test was radiated up to 26.5 GHz but no noise was measured.

, . _ Correction Factor | puty Cycle Result Value
Frequency| Reading [Position|Height .
(MHz) @Bv) | (v/H) | (m) |AntFactor| Cable | Correction | imit Result | Margin
(dB) (dB) (dB) (dB&V/m)| (dB#/m) | (dB)
PEAK(RBW: 100 kHz VBW: 300 kHz)
4884.00 4512 1.5 31.58 [|-27.23 74.00 49.47 24.53
4884.00 46.05 1.5 31.58 [-27.23 74.00 50.40 23.60
AV(RBW: 1 MHz VBW: 3 MHz)
4884.00 34.21 1.5 31.58 [|-27.23 0.96 54.00 39.52 14.48
4884.00 35.34 1.6 31.58 [-27.23 0.96 54.00 40.65 13.35
H : Horizontal, V : Vertical TEST MODE : 802.11 n40 — CH 7(2 442 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
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10.4-26 Test Data
Test Date : 14-Sep-21

Measurement Distance : 3 m

Frequency | Reading |Position| Height Correction Factor | puty Cy.c|e Result Value
(MHz) (@) | (v/H) | (m) |AntFactor| Cable | Correction | jmit Result | Margin
(dB) (dB) (dB)  |(aBav/m)| (dBw/m) | (dB)
PEAK(RBW: 100 kHz VBW: 300 kHz)
2483.50 | 49.16 H 1.6 27.48 |[-29.75 74.00 46.89 27.11
2483.50 | 50.76 V 1.5 27.48 |[-29.75 74.00 48.49 25.51
4904.00 | 46.52 H 1.6 31.60 |[-27.22 74.00 50.90 23.10
4904.00 | 47.69 V 1.5 31.60 |[-27.22 74.00 52.07 21.93
AV(RBW: 1 MHz VBW: 3 MHz)
2483.50 | 36.40 H 1.6 27.48 |[-29.75 0.96 54.00 35.09 18.91
2483.50 | 37.29 V 1.5 27.48 |[-29.75 0.96 54.00 35.98 18.02
4904.00 | 35.44 H 1.6 31.60 |[-27.22 0.96 54.00 40.78 13.22
4904.00 | 36.52 V 1.5 31.60 |[-27.22 0.96 54.00 41.86 12.14
H : Horizontal, V : Vertical TEST MODE : 802.11n40 - CH 11(2 462 MHz)
+The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
*This test was radiated up to 26.5 GHz but no noise was measured.
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10.4-27 Restricted Band Edges
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Band Edges(CH Low)
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Band Edges(CH High)
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Band Edges(CH High)
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10.4-28 Restricted Band Edges
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*802.11n40 Mode CH7 Polarity:Horizontal
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*802.11n40 Mode CH9 Polarity:Horizontal
& ) vics

Fos T 90 dE)RWSm AL 1D AR SWT 1%5 m=

a0

| [~ ]
2 mea
R |

ESTR—-21—00272

Polarity:Vertical

REW 1 MH=z
VEW 3 MH=z

Fewa 1 S0 GdERPWSm AL 1D AR SWT 1%5 m=

2 mea
R

ESTR—21—00272

leport Number : ESTRFC2111-003 EST-QP17-R-101-F04 (2019.11.01) Page 96 of 101



Estech

your best partner

11. Measurement of conducted disturbance

The continuous disturbance voltage of AC Mains in the frequency from 0.15 MHz to 30
MHz was measured in accordance to FCC PART 15.207. The test setup was made
according to ANSI C 63.10 (2009) in a shielded room. The EUT was placed on a non-
conductive table at least 0.8 m above the ground plan. A grounded vertical reference
plane was positioned in a distance of 0.4 m from the EUT. The distance from the EUT to
other metal surfaces was at least 0.8 m. The EUT was only earthen by its power cord
through the line impedance stabilizing network. The power cord has been bundled to a
length of 1.0 m. The test receiver with Quasi Peak detector complies with CISPR 16.

11.1 Measurement equipments

Equipment Name Type Manufacturer Serial No. Next C(,;lllzratlon
TEST RECEIVER ESPI Rohde & Schwarz 100005 19-Jul-22
LISN ESH3-Z5 Rohde & Schwarz 836679/025 19-Jul-22
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE 19-Jul-22
11.2 Environmental Condition
Test Place - Shielded Room
Temperature (°C) : 235 °C
Humidity (% R.H.) : 446 % R.H.
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11.3-1 Test Data (802.11 b)
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Test Date : 25-0ct-21
Correction Factor Quasi—-peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBwv) (dBwv) (dBwv) (dBwv) (dBwv) (dB)
0.15 0.06 0.17 H 66.00 41.55 41.78 56.00 24.28 24.51
0.16 0.06 0.17 H 65.67 42.29 42 .52 55.67 25.39 25.62
0.17 0.06 0.17 H 64.77 38.60 38.83 54,77 23.15 23.38
0.19 0.04 0.32 N 63.95 36.74 37.10 53.95 20.94 21.30
0.41 0.04 0.32 H 57.69 29.59 29.95 47.69 23.36 23.72
1.14 0.04 0.46 N 56.00 28.92 29.42 46.00 18.08 18.58
H : Hot Line, N : Neutral Line
Remark [*Correction Factor = Lisn + Cable

*Result = Correction Factor + Reading
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11.3-2 Test Data (802.11 g)

Test Date : 25-0ct-21
Correction Factor Quasi—-peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBwv) (dBwv) (dBwv) (dBwv) (dBwv) (dB)
0.15 0.06 0.17 H 65.84 42.05 42.28 55.84 25.56 25.79
0.16 0.06 0.17 N 65.36 39.30 39.53 55.36 23.25 23.48
0.17 0.04 0.29 H 64.91 38.44 38.78 54 .91 22.69 23.03
0.20 0.04 0.32 N 63.82 34.96 35.32 53.82 20.12 20.48
0.42 0.04 0.46 H 57.51 30.57 31.07 47 .51 21.01 21.51
1.14 0.05 0.49 N 56.00 28.97 29.51 46.00 18.55 19.09

H : Hot Line, N : Neutral Line
Remark [*Correction Factor = Lisn + Cable
*Result = Correction Factor + Reading
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11.3-3 Test Data (802.11 n20)
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Test Date : 25-0ct-21
Correction Factor Quasi—-peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBwv) (dBwv) (dBwv) (dBwv) (dBwv) (dB)
0.15 0.06 0.17 N 65.84 42.01 42 .24 55.84 24.74 24.97
0.17 0.05 0.18 N 65.06 39.58 39.81 55.06 22.26 22.49
0.42 0.05 0.21 H 57.51 30.33 30.59 47 .51 21.03 21.29
1.14 0.04 0.29 N 56.00 28.10 28.44 46.00 17.56 17.90
1.15 0.04 0.32 H 56.00 29.34 29.70 46.00 18.74 19.10
20.38 0.04 0.41 H 60.00 28.04 28.49 50.00 27.85 28.30
H : Hot Line, N : Neutral Line
Remark [*Correction Factor = Lisn + Cable

*Result = Correction Factor + Reading
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11.3—4 Test Data (802.11 n40)

Test Date : 25-0ct-21
Correction Factor Quasi—-peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBwv) (dBwv) (dBwv) (dBwv) (dBwv) (dB)
0.15 0.06 0.17 H 65.84 41.98 42 .21 55.84 24.89 25.12
0.17 0.05 0.18 N 64.77 37.43 37.66 54,77 23.10 23.33
0.18 0.05 0.21 H 64.63 38.60 38.86 54.63 22.78 23.04
0.41 0.04 0.29 H 57.63 30.87 31.21 47 .63 23.37 23.71
13.50 0.04 0.32 H 60.00 29.27 29.63 50.00 26.88 27.24
21.22 0.04 0.41 H 60.00 30.68 31.13 50.00 27.47 27.92

H : Hot Line, N : Neutral Line
Remark [*Correction Factor = Lisn + Cable
*Result = Correction Factor + Reading
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Appendix 1. Special diagram (802.11 b)

*CONDUCTED EMISSION-N/A
* HOT LINE

REW 5 kH=z
MT L s
A&tt 10 dB AUTC FPREAMP OFF
4BV Jeo 1 MHs 10 MHs
1 PE
R [wwab:
z av |90
CLRWR
?m:a-n.

| |
W‘WM
N MW%W&W W"”:ﬁ%
1 MWJ\“A"“ hiy

Comment: ESTR-21-00272

* NEUTRAL LINE

REW 4 kH=s
MT 1 =
Att 10 dB AUIC PREAMP COFF

4BV leo 1 MHs 10 MH=

2 av f5©
CLRWR

itk

150 kHs 30 MH=

Comment: EITR-21-00272



Appendix 1. Special diagram (802.11 g)
*CONDUCTED EMISSION-N/A
* HOT LINE

REW o kHs
MT 1=

Att 10 dB AUTC PREAMP OFF
e T 1 MH= 10 MH=
B sk
3 AV | 50
CLRWR

\:_‘1«35?.-1,.

by * i

BT ek J{In\L#‘«LgL‘h

150 kHs 20 MH=s

Comment: ESTR-21-00272
* NEU I KAL LINE
REW S kHs Marker 1 [T2 ]
MT 1 =
Att 10 dB AUTO FPREAMP OFF

1 MH= 10 MH=

z av [O°0
CLEWER

150 kHs 30 MH=

Comment: ESTR-2Z1-00272



Appendix 1. Special diagram (802.11 n20)
*CONDUCTED EMISSION-N/A
* HOT LINE

REW S kHs
MT 1l =
Att 10 dB AUTO PREAMP OFF

aEpv feo 1 MH= 10 MH=

=

z av
CLRWR

150 kHs 20 MH=s

Comment : ESTR-21-003272
* NEU I KAL LINE
REW 4 kH=s
MT 1 =
Att 10 dB AUIC PREAMP COFF

4BV leo 1 MHs 10 MH=

150 kHs 30 MH=

Comment: EITR-21-00272



Appendix 1. Special diagram (802.11 n40)

*CONDUCTED EMISSION-N/A
* HOT LINE

REW S kHs
MT 1l =
Att 10 dB AUTC PREAMP OFF

dBpv BD 1 MHs 10 MH=
[
B [Feahi-
2 av |50
CLRWR
C R-&

150 kHs 20 MH=

* NEUTRAL LINE

RBW 2 kHs
MT 1l =
Att 10 dB AUTC PREAMP OFF

4BRY | eo 1 MHs 10 MHs
1 PE
B [Eeabi-
z AWV | 50
CLEWR
& R-&

b

150 kHs 30 MH=

Comment: ESTR-21-00272



Appendix 2. Antenna information

1. Antenna information

antenna type : Intergrated SMD Antenna.
antenna location : Integnal

antenna gain : 6.657 dBi

No temporary RF connector provided





