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Test Mode: BLE Mode
Channel Frequency Power Density Power Density Limit
(MHz) (dBm/10kHz) (dBm/3kHz) (dBm)
2402 -10.45 -15.68
2440 -9.85 -15.08 8dBm/3kHz
2480 -9.73 -14.96
BLE Mode
2402 MHz
Spectrum [@
_Cﬁlt‘ltnt 1007100 30dB SWT 189.7 ps @ VBW 30 kHz Mode Auto FFT
m1[1] -10.45 dBm
0dBm
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-60 di
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3.7. Band Edge Emissions(Radiated)

Report No.: KS2005S00139E

Limit
Restricted Frequency Band (dBuV/m)(at 3m)
(hz) Peak Average
2310 ~2390 74 54
2483.5 ~2500 74 54

Note: All restriction bands have been tested, only the worst case is reported.

Test Configuration

Tumtable

AAAAAAAA

30em

Antenna (Boresight)
Lowrer

Hom
antenna
Spectrum
analyzer
1
RN
Pre-amp OO

Test Procedure

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

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360 degrees to
determine the position of the maximum emission level.

3. The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is repeated
for both horizontal and vertical polarization of the antenna. In order to find the maximum emission, all of the

interface cables were manipulated according to ANSI C63.10:2013 on radiated measurement.

5. The receiver set as follow:

RBW=1MHz, VBW=3MHz PEAK detector for Peak value.
RBW=1MHz, VBW=10Hz with PEAK Detector for Average Value.

Test Mode

Please refer to the clause 2.2.

Test Results

Note:

Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol.: Horizontal
Test Mode: TX BLE Mode 2402MHz
90.0 dBu¥/m
7
80
FCC Part lb‘.‘&]
o J
. Hinhah,
"
40 ! %
A bt g A, g M bl At Pt it S i
30 b
20
10.0
2310000 2320.00 2330.00 2340.00 2350.00 [MHz) 2370.00 2380.00 2330.00 2400.00 2410.00
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuV) (dBfm)  (dBuV/m) (dBuV/m) (dB)  Detector
1 2378.270 50.76 -10.92 39.84 74.00 -34.16 peak
2 2378.270 41.56 -10.92 30.64 5400 -23.36 AVG
3 2390.000 48.66 -10.92 37.74 74.00 -36.26 peak
4 2390.000 40.77 -10.92 29.85 5400 -24.15 AVG
5 2400.000 71.06 -10.92 60.14 74.00 -13.86 peak
6 2400.000 59.18 -10.92 48.26 54.00 574  AVG
7 * 2402.250 94 .37 -10.91 83.46 Fundamental Frequency peak
Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol. Vertical
Test Mode: TX BLE Mode 2402MHz
90.0 dBu¥/m
80 5
FCC Part 15C ﬂx]
70 \]|
60
50
3
40 1
Nt e, AR A3y A H
30
20
10,0
2310.000 2320.00 2330.00 2340.00 2350.00 [MHz] 2370.00 2380.00 2330.00 2400.00 2410.00

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over
MHz (dBuVv) (d8B/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 2390.000 46.41 -10.92 35.49 74.00 -38.51 peak
2 2390.000 37.38 -10.92 26.46 54.00 -27.54 AVG
3 2400.000 6504 -10.92 54.12 74.00 -19.88 peak
4 2400.000 5456  -10.92 43.64 54.00 -10.36 AVG
5 * 2402.390 88.17  -10.91 77.26 Fundamental Frequency peak

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol. Horizontal
Test Mode: TX BLE Mode 2480 MHz
90.0 dBu¥/m
80 l
f FCC Part 15C (PK)

N
gy -
WY b

30

M
bWWWMWWWWﬂWWMMW

20

10.0
2470.000 2480.00 2430.00 2500.00 2510.00 [MHz) 2530.00 2b40.00 25b0.00 2560.00 25/70.00

Reading Correct Measure-

No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/im) (dB) Detector
1 * 2480.310 90.68 -10.89 79.79 Fundamental Frequency peak
2 2483.500 53.05 -10.88 4217 74.00 -31.83 peak
3 2483.500 4519 -10.88 34.31 54.00 -19.69 AVG
4 2503.640 50.43 -10.88 39.55 74.00 -34.45 peak
5 2503.640 41.52 -10.88 30.64 54.00 -23.36 AVG

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol. Vertical
Test Mode: TX BLE Mode 2480 MHz
90.0 dBuV/m
80
1 FCC Part 15C (PK)

]
-7

) wN L ST PRI STV P TR

30

20

10.0
2470.000 2480.00 2490.00 2500.00 2510.00 (MHz) 2530.00 2540.00 2550.00 2560.00 2570.00

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over
MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 * 2480.270 85.25 -10.89 74.36 Fundamental Frequency peak
2 2483.500 49.12  -10.88 38.24 74.00 -35.76 peak
3 2483.500 4222  -10.88 31.34 54.00 -22.66 AVG
4 2504.270 4792  -10.89 37.03 74.00 -36.97 peak
5 2504.270 40.53  -10.89 29.64 54.00 -24.36 AVG

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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3.8. 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 ote

Below 30MHz Test Setup

KSIGN(Guangdong) Testing Co., Ltd.
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L~ Reference paoint of antenna calibration

Turntable

\ EUT
Test

Receiver IU 8m

1mto 4m

1 | I

Ground Plane E Coaxial Cable ;

Below 1000MHz Test Setup

B Antenna (Boresight)
" tower
P >
" Hom
/ R Ll
. v,\:\ 'ﬁ\ antenna
= 3m << K \> \ Y \
v \ / | ]
EUT v
& 1 ~4dm .
1 R Spectrum
D N\ analyzer :
ny — i ]\l \
Tumtabl v \
umtable \
1. 5m "\‘ x 1
A 30em ol =24
K Pre-amp L O0O|
FVYVVYVVV VN ] [ |

Above 1GHz Test Setup

Test Procedure

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

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.

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

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.

Set to the maximum power setting and enable the EUT transmit continuously.

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=3MHz Peak detector for Peak value.
RBW=1MHz, VBW=10Hz RMS detector for Average value.

KSIGN(Guangdong) Testing Co., Ltd.
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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 CH00, CH19 and CH39 modulation, and found the CHOO which it is worse case for 30MHz-1GHz ,

so only show the test data for worse case.

KSIGN(Guangdong) Testing Co., Ltd.
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30MHz-1GHz
Test Voltage: DC 3.7V
Ant. Pol. Horizontal
Test Mode: TX 2402MHz

80.0 dBu¥/m

70

60
FCC Part 15C (30MHz-1GHz)

40 l

30

e wwwwwﬂ

30.000 [MHz) 500 1000.0

o

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

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 = 48.7402 26.71 -15.74 10.97 40.00 -29.03 QP
2 98.7633 2447 -17.85 6.62 4350 -36.88 QP
5 152.0231 33.45 -21.35 12.10 4350 -3140 QP
4 239.9874 31.83 -16.13 15.70 46.00 -30.30 QP
5
6

349.9854 28.34  -12.54 15.80 46.00 -30.20 QP
400.0109 2766  -10.91 16.75 46.00 -29.25 QP

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol. Vertical
Test Mode: TX 2402MHz

20.0 dBuV/m

70

b0
FCC Past 15C [30MHz-1GHz)

40 I

30

20 M‘

10
. el el i
) 60 100

30.000 [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 32.2359 3162 -18.90 12.72 40.00 -27.28 QP
2 48.4336 2648  -15.77 10.71 40.00 -29.29 QP
3 66.5223 27.92 -18.97 8.95 40.00 -31.05 QP
4 152.0231 3166 -21.35 10.31 43.50 -33.19 QP
5 * 239.9874 36.02 -16.13 19.89 46.00 -26.11 QP
6 300.0514 3048 -14.66 15.82 46.00 -30.18 QP

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Adobe 1GHz

Test Voltage: DC 3.7V

Ant. Pol. Horizontal

Test Mode: TX BLE Mode 2402MHz

Remark: No report for the emission which more than 10 dB below the

prescribed limit.
90.0 dBu¥/m
a0
FCC Part 15C (PK)

70

60

50 S |

6 _MMMWWWMWM
X ﬁ‘ 2 3% ’E:Wwwj ST ol
R

30

20

10.0
1000.000 2700.00 4400.00 6100.00 7800.00 [MHz) 11200.00 12900.00 14600.00 16300.00 18000.0C

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

1 1331.500 50.11 -11.94 38.17 7400 -35.83 peak
2 1999.600 47.86 -11.06 36.80 7400 -37.20 peak
3 2378.700 47.97 -10.92 37.05 7400 -36.95 peak
4 2664.300 49.30 -10.79 38.51 7400 -3549 peak
5 3725.100 46.95 -9.12 37.83 7400 -36.17 peak
6 * 4801.200 50.25 -5.93 44.32 74.00 -29.68 peak

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V

Ant. Pol. Vertical

Test Mode: TX BLE Mode 2402MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

90.0 dBu¥/m

80
FCC Part 15C (PK)

70
60

50

5 § W-WWWM
40 31: 2 AR Mﬁmmwmwrwﬁwﬁmw
F\[NJW b

30

20

10.0
1000.000 2700.00 4400.00 6100.00 7800.00 (MHz) 1120000 12300.00 1460000 16300.00 18000.0C

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 1331.500 52.76 -11.94 40.82 74.00 -33.18 peak
2 1994.500 5124  -11.07 40.17 74.00 -33.83 peak
3 2659.200 5254  -10.79 41.75 74.00 -32.25 peak
4 3332.400 4947 -9.98 39.49 74.00 -34.51 peak
5 3720.000 51.52 -9.13 42.39 74.00 -31.61 peak
6 * 5989.500 46.63 -3.82 42.81 74.00 -31.19 peak

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V

Ant. Pol. Horizontal

Test Mode: TX BLE Mode 2440MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

90.0 dBu¥/m

80
FCC Part 15C (PK)

70
60

50

2 ‘WSWWWMMWMWWTMMW
40 ; 2 R
m W M A

30

b

20

10.0
1000.000 2700.00 4400.00 6100.00 7800.00 [MHz) 1120000 12300.00 1460000 16300.00 18000.0C

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

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB) Detector
1 1865.300 47.01 -11.17 35.84 74.00 -38.16 peak
2 2657.500 49.87 -10.78 39.09 74.00 -34.91 peak
3 4877.700 49.83 -5.73 44.10 74.00 -29.90 peak
4 6378.800 43.48 -2.52 40.96 74.00 -33.04 peak
5
6

7641.900 42.11 1.18 43.29 74.00 -30.71 peak
* 9612.200 4295 3.22 46.17 74.00 -27.83 peak

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol. Vertical
Test Mode: TX BLE Mode 2440MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
90.0 dBu¥/m
80
FCC Part 15C (PK)
fo
60
50 5 oA

“ “ﬂfjil‘\h ] 5 M\fkjmw MWM‘%@M'WWWW.&?%M
30 W

20

10.0
1000.000 2700.00 4400.00 6100.00 7800.00 [MHz) 1120000 12300.00 1460000 1630000 18000.0C

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over

MHz (dBuV) (dB/m)  (dBuV/m) (dBuVim) (dB)  Detector
1 1307.700 54.34  -11.97 4237 74.00 -31.63 peak
2 * 1992800 5660 -11.07 4553 74.00 -2847 peak
3 2662.600 54.07 -10.79 43.28 74.00 -30.72 peak
4 2796.800 51.51  -10.71 40.80 74.00 -33.20 peak
5 4876.000 47.04 -5.73 41.31 74.00 -32.69 peak
8 5994.600 46.62 -3.81 4281 74.00 -31.19 peak

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: DC 3.7V
Ant. Pol. Horizontal
Test Mode: TX BLE Mode 2480MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
90.0 dBu¥/m
80
FCC Part 15C (PK)
70
60
- | L | _ i)
§ WWWWWM
0 3 4 WJ“JEWM WMUWMW
30
20
10.0
1000.000 2700.00 4400.00 6100.00 7800.00 [MHz) 11200.00 12900.00 14600.00 16300.00 18000.0C
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz {(dBuV) {dB/m) (dBuV/m)  (dBuV/m) (dB) Detector
1 1056.100 52.41 -12.34 40.07 74.00 -33.93 peak
2 1302.600 49.51 -11.97 37.54 74.00 -36.46 peak
3 1865.300 49.01 -11.17 37.84 74.00 -36.16 peak
4 2664.300 49.11 -10.79 238.52 74.00 -35.68 peak
5 4957.600 47.31 -5.51 41.80 74.00 -32.20 peak
6 * 8092.400 42 .36 2.05 44 .41 74.00 -29.59 peak
Emission Level= Read Level+ Correct Factor
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Test Voltage: DC 3.7V

Ant. Pol. Vertical

Test Mode: TX BLE Mode 2480MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

90.0 dBuV/m

a0
FCC Part 15C (PK)

i0

60

N g et T
N T e
30
20
Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit Over

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 1331.500 53.89 -11.84 41.95 74.00 -32.05 peak
2 1992.800 57.89 -11.07 46.82 74.00 -27.18 peak
3 * 2660.900 57.74 -10.79 46.95 74.00 -27.05 peak
4 3322.200 49.20 -10.01 39.19 74.00 -34.81 peak
5 5987.800 45.31 -3.83 41.48 74.00 -32.52 peak
6 8102.600 42.11 2.05 44.16 74.00 -29.84 peak

Emission Level= Read Level+ Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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4.EUT TEST PHOTOS

Reference to the document No.: Test Photos.
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5.PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Reference to the document No.: External Photos and Internal Photos.

******TH E E N D******
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