:
l E‘;Illlﬁr!! Page 44 of 74 Report No.: 2021-90031-1
Test Voltage: DC 3.3V
Ant. Pol. Horizontal
Test Mode: TX 802.11b Mode 2412MHz

90.0 dBu¥/m

80

C Part 15C (PK)
70
60
FCI Pay 15C [AV)
50 Ei/
" 1 2 3 4 w‘v‘?f
30 . - fuieti)
20
100
2335 000 (MHz) 24350
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBu\) (dB/m) (dBuVim)  (dBuVim)  (dB) Detector
1 2347.840 4442 -10.93 33.49 74.00 -40.51 peak
2 2366.110 44.37 -10.94 33.43 74.00 -40.57 peak
3 2380470 44.15 -10.92 33.23 7400 -40.77 peak
4 2390.000 43.99 -10.92 33.07 74.00 -40.93 peak
5 2395510 48.91 -10.91 38.00 74.00 -36.00 peak
6 * 2400.000 53.46 -10.92 42.54 74.00 -31.46 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Vertical
Test Mode: TX 802.11b Mode 2412 MHz

90.0 dBuY/m

o
fﬂ M‘bq“c Part 15C [PK)

70

50

40

30

Bk

¢ E ¥
WWWMWWWW

2335 000 [MHz) 2435.0
Reading Correct Measure-
No. Mk.  Freq Level  Factor ment  Limit  Over
MHz (dBuV) (dBfm) (dBuVim) (dBuvim)  (dB) Detector
1 2359.980 4510 -10.93 34.17 7400 -39.83 peak
2 2371.440 47.34 -10.92 36.42 7400 -37.58 peak
3 2384.200 44.91 -10.92 33.99 74.00 -40.01 peak
4 2390.000 44.78 -10.92 33.86 7400 -40.14 peak
5 2396.950 51.38 -10.92 40.46 7400 -33.54 peak
6 * 2400.000 56.52 -10.92 45.60 7400 -28.40 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Horizontal
Test Mode: TX 802.11b Mode 2462MHz

90.0 dBu¥/m

FCC Part 15C [PK)

70

60

st 15C [AV)

50

40

|yt 3 : :
ap FIETEISVR, TSP A——
20
100
2440.000 [(MHz) 2540.0
Reading Correct Measure-
No. Mk.  Freg. Level  Factor ment  Limit  Over
MHz (dBuv) (dB/m)  (dBuvim) (dBuV/m) (dB) Detector
1 * 2475870 50.39 -10.89 39.50 74.00 -34.50 peak
2 2483.500 45.10 -10.88 34.22 7400 -39.78 peak
3 2498.420 4572 -10.88 34.84 74.00 -39.16 peak
4 2500.000 41.97 -10.88 31.09 7400 -4291 peak
5 2507.350 4572 -10.87 34.85 7400 -39.15 peak
6 2518.240 43.68 -10.86 32.82 7400 -41.18 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Vertical
Test Mode: TX 802.11b Mode 2462MHz

90.0 dBu¥/m

T

FCC Part 15C [PK)

70

150 (AV]

|

.7

20 ¢ ——
20
100
244D.000 [MHz) 2540.0
Reading Correct Measure-
No. Mk.  Freg. Level  Factor ment  Limit  Over
MHz (dBu\v) (dBim) (dBul/m) (dBuV/m)  (dB) Detector
1 * 2477.140 52.82 -10.89 41.93 74.00 -32.07 peak
2 2483.500 46.62 -10.88 35.74 74.00 -38.26 peak
3 2496.080 46.10 -10.87 35.23 74.00 -38.77 peak
4 2500.000 41.94 -10.88 31.06 7400 -42.94 peak
5 2508.630 46.45 -10.87 35.58 74.00 -38.42 peak
6 2525.730 44.23 -10.86 33.37 74.00 -40.63 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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3.7. Spurious Emission (Radiated)

Limit
Radiated Emission Limits (9 kHz~1000 MHz)
Frequency Field Strength Measurement Distance
(MHz) (microvolt/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Radiated Emission Limit (Above 1000MHz)
Frequency Distance Meters(at 3m)
(MHz) Peak Average
Above 1000 74 54
Note:

(1) The tighter limit applies at the band edges.
(2) Emission Level (dBuV/m)=20log Emission Level (uV/m).

Test Configuration

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/Receiver o

Below 30MHz Test Setup

[TRF No. FCC Part 15.247_R1

dd : Building 5, No. 316, Jianghong South Road Binjiang District, Hangzhou 310052, China
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Z Reference point of antenna calibration

- 3Im —
Turntable
\ EUT
Test
Receiver 0 8m

1m to 4m

Ground Plane E

Coaxial Cable :'

Below 1000MHz Test Setup

Antenna (Boresight)

/ tower
/ Hom
- T antenna
=3m = \
v [ ]
—'“x‘ 1 - am L\
. Spectrum
A analyzer \
Tumntahle ¥ \
1.5m ':-_1 -
A 30em \ [ 1 |[ 7|
: K M Pre-amp |\ L JOD)
FVVVYVVYVV - [ |

Above 1GHz Test Setup

[TRF No. FCC Part 15.247_R1
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Test Procedure

1. The EUT was setup and tested according to ANSI C63.10:2013

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1 GHz, and 1.5 m for above 1
GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

3. The EUT was set 3 meters from the receiving antenna, which was mounted on the top of a variable height
antenna tower.

4.  For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

5.  Set to the maximum power setting and enable the EUT transmit continuously.
6. Use the following spectrum analyzer settings
(1) Span shall wide enough to fully capture the emission being measured;
(2) Below 1 GHz:
RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit, the
peak emission level will be reported. Otherwise, the emission measurement will be repeated using the
quasi-peak detector and reported.

(3) From 1 GHz to 10" harmonic:
RBW=1MHz, VBW=1MHz Peak detector for Peak value.
RBW=1MHz, VBW=10Hz Peak detector for Average value.

Test Mode

Please refer to the clause 2.2

Test Result

9 KHz~30 MHz and 18GHz~25GHz
From 9 KHz~30 MHz and 18GHz~25GHz: Conclusion: PASS

Note:
1) Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

2) The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is
unable to test.

3) The emission levels of other frequencies are very lower than the limit and not show in test report.

4) The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.

5) Pre-scan 802.11b/g/n(HT20/HT40) modulation, found 802.11n20_2412MHz which it is worse case for
30MHz-1GHz , the 802.11n20 modulation which it is worse case for above 1GHz, so only show the test data

for worse case.

BELOW 30MHZ
No emission found between lowest internal used/generated frequencies to 30MHz.

ITRF No. FCC Part 15.247 R1
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KSIGN
30MHz-1GHz
Test Voltage: DC 3.3V
Ant. Pol. Horizontal
Test Mode: TX 802.11b Mode 2412MHz
800 dBuV/m
70
60
FCC Part 15C (30MH2-1GHz) N
50 Maigin -6 dB -
|
40 I i
[
30
2
20
10 |
0.0
30.000 60 100 [MH2) 500 1000.0
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz (dBuV) (dB/m) (dBuV/m) (dBuVW/m) (dB) Detector
1 1LY I2Z  38.58 -18.58 20.00 4350 <2350 QP
2 * 1506724 45863 -21.15 24 .48 43.50 -19.02 QP
3 175.6516  40.90 -19.77 21.13 4350 2237 OP
4 239.5670  39.61 -16.15 23.46 46.00 -2254 QP
5 255.6231 40.46 -15.64 24.82 46.00 -21.18 QP
6 3673380 3318 -11.97 21.21 46.00 -2479 QP

Measurement = Reading Level+ Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V

Ant. Pol. Vertical

Test Mode: TX 802.11b Mode 2412MHz

80.0 dBuV/m

70

60

FCC Past 15C [30MHz-1GHz) |
50 Margin -6 dR H
|
40 I l
|

30

20

10

0.0

30.000 ) 60 100 (MHz) 500 1000.0

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz (dBuV) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector

1 47.9434 3133 -15.80 16.63 40.00 -2447 QP
2 * ANTr2 4202 -18.58 23.44 4350 -20.06 QP
3 169.7284 38.68 -21.15 17563 4350 -25.97 QP
4 1756516 37.51 -19.77 17.74 4350 -25.76 QP
9 191.6778 36.98 -18.35 18.63 43.50 -24.87 QP
6 239.5670 3243 -16.15 16.28 46.00 -29.72 QP

Measurement = Reading Level+ Correct Factor

[TRF No. FCC Part 15.247_R1
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Adobe 1GHz

Test Voltage: DC 3.3V

Ant. Pol. Horizontal

Test Mode: TX 802.11b Mode 2412MHz

20.0 dBu¥/m

FCC Part 15C [PK)
70
o FCC Pait 15C [AV)
” 4 SMW
a0 ZM MN
3 3
a M
20
10
0.0
1000.000 [MHz] 8000 18000.
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz (dBu\) (dB/m) (dBuV/m)  (dBuVim)  (dB) Detector

1 4632.900 42.13 -6.39 35.74 74.00 -38.26 peak

2 5999.700 42.92 -3.80 39.12 74.00 -34.88 peak

3 7781.300 4147 1.53 43.00 74.00 -31.00 peak

4 10134.100 40.71 429 45.00 74.00 -29.00 peak

5 11915.700 39.52 in 47.23 7400 -26.77 peak

6 * 15892.000 36.87 12.49 49.36 74.00 -2464 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Vertical
Test Mode: TX 802.11n20 Mode 2412MHz

800 dBu¥/m

FCC Part 15C [PK]

70

60

40

30 | A b e At

20

10

0.0
1000.000 [(MHz]) 8000 18000.
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over

MHz (dBu\) (dB/m) (dBuVim)  (dBuVim)  (dB) Detector
1 3726.800 48.48 -9.12 39.36 74.00 -3464 peak
2 5227.900 50.53 -5.18 45.35 74.00 -2865 peak
3 5996.300 45.05 -3.81 41.24 74.00 -32.76 peak
4 9688.700 39.75 3.38 43.13 74.00 -30.87 peak
5 12366.200 37.07 8.69 45.76 74.00 -28.24 peak
6 * 15773.000 36.40 12.35 48.75 74.00 -25.25 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Horizontal
Test Mode: TX 802.11b Mode 2437MHz

80.0 dBu¥/m

FCC Part 15C [PK]

70

60

50

40

30

20

10

- ' 5
JWH
3 b
2M

0.0
1000000 (MHz) 8000 18000.
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz (dBu\v) (dB/m) (dBuV/fm) (dBuvim)  (dB) Detector
1 5154.800 42.96 -5.24 37.72 7400 -36.28 peak
2 6875.200 42.45 -1.06 4139 7400 -32.61 peak
3 8626.200 42.32 1.92 4424 7400 -29.76 peak
4 11152.400 41.05 6.05 4710 7400 -26.90 peak
5 13263.800 38.91 10.28 4919 7400 -24.81 peak
6 * 17464500 37.75 13.37 5112 7400 -22.88 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Vertical
Test Mode: TX 802.11b Mode 2437MHz

80.0 dBu¥/m

FCC Past 15C (PK)

70

60

50 1 WWS“" VI

5 3
40 1 >M
0 W

20

10

0.0
1000.000 (MHz]) 8000 18000.

Reading Correct Measure-
No. Mk.  Freg. Level  Factor ment  Limit  Over

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 2997.500 49.17 -10.59 38.58 74.00 -35.42 peak
2 4655.000 4B.72 -6.33 40.39 7400 -33.61 peak
3 5982.700 46.61 -3.84 42.77 74.00 -31.23 peak
4 8956.000 42.63 1.83 44 46 74.00 -29.54 peak
]
6

12269.300 38.16 8.47 46.63 74.00 -27.37 peak
* 16543.100 36.45 13.74 50.19 74.00 -23.81 peak

Measurement = Reading level + Correct Factor

[TRF No. FCC Part 15.247_R1
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Test Voltage: DC 3.3V
Ant. Pol. Horizontal
Test Mode: TX 802.11b Mode 2462MHz

80.0 dBu¥/m

FCC Part 15C [PK)

70

60

50
40
30| ,

20

10

W

|

l:I-‘Ilzll.lll].llﬁ[]l] [MHz) 8000 18000.
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over

MHz (dBu\) (dB/m) (dBuV/m) (dBuV/m)  (dB) Detector
1 3000.900 45.11 -10.59 3452 7400 -39.48 peak
2 4570.000 43.16 -6.57 36.59 7400 -37.41 peak
3 6332.900 4246 -2.68 39.78 7400 -3422 peak
4 8257.300 41.19 2.00 43.19 7400 -30.81 peak
B 11067.400 40.57 5.86 46.43 7400 -27.57 peak
6 * 17755.200 37.97 13.51 5148 7400 -2252 peak

Measurement = Reading level + Correct Factor

ITRF No. FCC Pa
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Test Voltage: DC 3.3V
Ant. Pol. Vertical
Test Mode: TX 802.11b Mode 2462MHz

80.0 dBu¥/m

FCC Part 15C (PK)

7o

60

FCC Past 15C [AY)

20

10

40
30

4MJWM

5

0.0
1000.000 [MHz) 8000 18000.
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz (dBuV) (dB/m) (dBulim) (dBuV/m)  (dB) Detector
1 3730.200 50.08 -9.10 40.98 74.00 -33.02 peak
;o 59684.400 48.64 -3.84 44.80 74.00 -29.20 peak
3 7599.400 41.71 1.07 42.78 7400 -31.22 peak
4 10717.200 39.63 5.26 4489 74.00 -29.11 peak
= 13741.500 37.29 10.91 48.20 7400 -25.80 peak
6 * 16905.200 36.47 13.18 49.65 7400 -2435 peak

Measurement = Reading level + Correct Factor

Note:

1.All test modes had been tested. The 802.11b modulation is the worst case and recorded

in the report.

2. 18GHz-26.5GHz is the background of the site, there is no radiated spurious.

[TRF No. FCC Part 15.247_R1

dd : Building 5, No. 316, Jianghong South Road Binjiang District, Hangzhou 310052, China

Tel : +(86) 0571-8836 6861 Fax: +(86) 0571-8836 6821

E-mail : server@ksign.cn  Web: www.ksign.cn




l quilﬂﬂ Page 59 of 74 Report No.: 2021-90031-1

3.8. Conducted Emission

Limit
Conducted Emission Test Limit
Maximum RF Line Voltage (dBpV)
Frequency
Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50
Notes:

(1) *Decreasing linearly with logarithm of the frequency.

(2) The lower limit shall apply at the transition frequencies.

(3) The limit decrease in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.
Test Configuration

RECEIVER
0.4% [ET‘_]

4 =
EUT y LISN 0
] 388 °
/ 5 888 B
0.8m /
U <
)
GR.P 0.8m é I;'] a

Test Procedure

1. The EUT was setup according to ANSI C63.10:2013 requirements.

2.  The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 0.1m above the conducting
ground plane. The vertical conducting plane was located 80 cm to the rear of the EUT. All other surfaces of
EUT were at least 0.8m from any other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line impedances stabilization network
(LISN). The LISN provides a 50ohm /50uH coupling impedance for the measuring equipment.

The peripheral devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs)

4.  Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor, was
individually connected through a LISN to the input power source.

5. The excess length of the power cord between the EUT and the LISN receptacle were folded back and forth
at the center of the lead to form a bundle not exceeding 40 cm in length.

6. Conducted Emissions were investigated over the frequency range from 0.15MHz to 30MHz using a receiver
bandwidth of 9 kHz.

7. During the above scans, the emissions were maximized by cable manipulation.

Test Mode:
Please refer to the clause 2.2.

TRF No. FCC Part 15.247 R1
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Test Results
Pre-scan 802.11b/g/n(HT20/HT40) modulation, and found the 802.11b modulation 2412MHz which it is worse

case, so only show the test data for worse case.

Test Voltage: AC 120V/60Hz
Terminal: Line
Test Mode: 2.4G WIFI

80.0 dBu¥

70

FCC Pait 15 C (QP)
60 |

50
40

30 ;

: l )
J’".,? \L'If\ : 4 ‘ “-, i ‘1
W peak

A
: : 0
lﬂF W'MWJ W EJW“V««*W Wit L,n"'“'w Ny LR T SV PR e Sy (L

20
Wiy

L ”“"“‘“*“*‘mf"f"ﬂ

0.150 (MHz) 30.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector
1 0.1700 24.71 10.73 3544 64.96 -29.52 QP
2 0.1700 11.43 10.73 2216 5496 -3280 AVG
3 0.4580 16.36 10.45 26.81 56.73 -29.92 QP
4 * 0.4580 8.18 10.45 1863 46.73 -28.10 AVG
5 0.75639 6.92 10.44 1736 56.00 -38.64 QP
6 0.7539 -3.39 10.44 7205 46.00 -3895 AVG
7 25819 11.40 10.58 2198 56.00 -34.02 QP
8 25819 -2.53 10.58 8.05 46.00 -37.95 AVG
9 5.2259 3.71 10.63 1434 60.00 -45.66 QP
10 5.2259 -3.85 10.63 6.78 50.00 -43.22 AVG
11 15.9859 10.00 10.74 20.74 60.00 -39.26 QP
12 156.9859 0.55 10.74 1129 50.00 -38.71 AVG

Remarks:
1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit

[TRF No. FCC Part 15.247_R1
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Test Voltage: AC 120V/60Hz
Terminal: Neutral
Test Mode: 2.4G WIFI

80.0 dBuV

70

FCC Part 15 C (QP)
60 I

50

40

30
1

. bt)lxwuwuﬁﬂfh\w,}f WM n o %

M W. V' ‘mwlumﬁl,ﬁw f“u.fn;*‘b'\.» Pt T sttt o etV AV G
0.150 ihiFiz] 30,000

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector

1 0.1737 24.59 10.74 35.33 6478 -2945 QP
2 0.1737 9.56 10.74 20.30 54.78 -34.48 AVG
3 0.4339 13.67 10.51 2418 57.18 -33.00 QP
4 * 0.4339 9.22 10.51 19.73 4718 -2745 AVG
5 0.7620 5.60 10.43 16.03 56.00 -39.97 QP
6 0.7620 -1.46 10.43 8.97 46.00 -37.03 AVG
7 25819 9.85 10.55 2040 56.00 -3560 QP
8 25819 -2.41 10.55 8.14 46.00 -37.86 AVG
9 6.0819 2.67 10.58 1325 60.00 -46.75 QP
10 6.0819 -4.42 10.58 6.16 50.00 -43.84 AVG
11 15.9859 13.45 10.79 2424 60.00 -3576 QP
12 15.9859 4.86 10.79 15.65 50.00 -34.35 AVG

Remarks:
1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit
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4. EUT TEST PHOTOS

Radiated Measurement (Below 1GHz)
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Conducted Emission

RF Conducted
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5.PHOTOGRAPHS OF EUT CONSTRUCTIONAL

External Photographs

Photo 1

Photo 2
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Photo 3

Photo 4
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Photo 5

Photo 6
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Photo 7
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Internal Photographs

Photo 1
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Photo 5
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Photo 7

Photo 8
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Photo 9
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Photo 11
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Photo 13
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--THE END--
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