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Test Mode:

Transmitting mode with modulation

Test Procedure:

1. The testing follows the guidelines in Spurious
Radiated Emissions of = ANSI C63:10:2014
Measurement Guidelines.

2. For the radiated emission test below 1GHz:

The EUT was placed on a turntable with 0.8 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. 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.

For the radiated emission test above 1GHz:

Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT,
depending on the radiation pattern of the emi
and staying aimed at the emission source fof .
receiving the maximum signal. The final
measurement antenna elevation shall be tha
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maximizes the emissions. The measurement

antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1. m to 4 m
above the ground or reference ground plane.
3. Set to the maximum power setting and enable the
EUT transmit continuously.
4. Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the
emission being measured;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz
for f>1GHz ; VBW=RBW;
Sweep = auto; Detector function = peak; Trace
= max hold for peak
(3) For average measurement: use duty cycle
correction factor method per
15.35(c). Duty cycle = On time/100 milliseconds
On time =N1*L1+N2*L2+...+Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L1 is
length of type 1 pulses, etc.
Average Emission Level = Peak Emission
Level + 20*log(Duty cycle)
Corrected Reading: Antenna Factor + Cable
Loss + Read Level - Preamp Factor = Level

'y,

\ SR
JE II\

\\\

Test results: PASS
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6.11.2. Test Data
Please refer to following diagram for.individual
Below 1GHz
Horizontal:
870 dBu¥Y/m
77
67
57 | FCC Part15 RE-Class B_30-1000MHz
Margin -6 dB
47 .
37
27
17
7
-3
13
-23
33
30,000 &0.00 [MHz] 30000 1000.000
No Frequency | Reading | Factor Level Limit |Margin s
: (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 39.9067 35.95 -19.08 16.87 40.00 |-23.13| QP
2 55.7558 35.86 -19.79 16.07 40.00 |-23.93| QP
- 133.9706 35.77 -20.23 15.54 43.50 |-27.96| QP
4 326.4532 35.45 -19.39 16.06 46.00 |-29.94| QP
5 587.3584 o500 -14.07 21.43 46.00 |-2457| QP
g 833.6825 38.30 -10.55 27.75 46.00 |-18.25| QP
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Vertical:

87.0 dBu¥Y/m

77

67

57 . FCC Part15 RE-Class B_30-1000MHz

Margin -6 dB i

47 | 1
37

27 peak
17

7

3

13

-23

-33

30,000 G000 [MHz] 300,00 1000.000
K Frequency | Reading | Factor Level Limit |Margin Bl

(MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)

1 38.5992 35.69 -19.21 16.48 40.00 |-23.52| QP
2 524831 33.86 -18.94 14.92 40.00 [-25.08| QP
3 123.8612 34.37 -21.11 13.26 43.50 |-30.24| QP
4 336.6248 35.47 -19.12 16.35 46.00 |-29.65| QP
5 650.2294 36.20 -12.82 23.38 46.00 |-22.62| QP
6 * | 947.0990 36.71 -9.38 2133 46.00 |-18.67| QP

Note1:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Antenna factor + Cable loss - Amplifier factor.
Measurement (dBpV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBpV)
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Above 1GHz
Note 1: The marked spikes near 2400 MHz with circle should be ignored because they are Fundamental
signal:
Note 2: The spurious above 18G is noise only, do not show on the report.
GFSK
Low channel: 2402MHz
Horizontal:

[ 7 Peak » AV QP PK —— Limit1 Limit2 —— Tracel Trace? |

Level[dB(uV)]

Freg[GHz

1 24481250 46.49 2742 19.07 74 -27.51 2289 | Horizontal PK Pass
1 24481250 K. ] 2742 9.86 b4 -16.72 2289 | Honzontal AV Pass
2 39243750 49.69 2952 2017 4 -24.31 1.4 Horizontal PK Pass
2 3924 3750 40.39 2952 1087 b4 -13.61 1.4 Horzontal AV Pass
3 5186.2500 60.22 N5 28.47 74 -13.78 360.1 | Horzontal PK Pass
3 5186.2500 4464 .75 12.89 b4 -9.36 360.1 | Honzontal AV Pass
4 11016.0000 4819 1567 3252 74 -25.81 01 Horzontal PK Pass
4 11016.0000 39.38 15.67 231 54 -14.62 0.1 Horizontal AV Pass
5 14017.5000 50.04 191 3093 74 -23.96 2746 | Honzontal PK Pass
5 14017.5000 42.97 19.11 23.86 54 -11.03 2746 | Horzontal AV Pass
g 17971.5000 53.88 PANE] 30.15 4 -20.12 159.8 | Horizontal PK Pass
6 17971.5000 46.82 2373 23.09 o4 -1.18 159.8 | Horizontal AV Pass

ADD: Building A-B,Baoli'an Industrial Park,No.58 and 60,Tangtou Avenue, Shiyan Stgeet, Bao'an District, Shenzhen City, Guangdéng Province, China.| .
TEL:0086-755-26996192 26996053,26996144 FAX:0086-755-86376605 E-mail: fengbing.wang@wsct-cert.com Http: www.wsct-cert.com

Member of the WSCT Group (WSCT 8A)

Page 68 of 75



i
N2

(R

afan

ANSI National Accreditation Board

®
w5 [ r World Standardization Certification & Testing Group ( Shenzhen ) Co.,ltd.

1

\‘\“
I/"I n

N
Report No.: WSCT-ANAB-R&E250100003A-BT —ef e
Vertical:

[ 7 Peak > AV oP PK —— Limiti Limit2 —— Tracel Trace? |

i"
g
Freq[GHz]

1 2478.1250 46.33 784 38.49 74 -27.67 21 Vertical PK Pass
1 24781260 3726 784 2942 54 -16.74 21 Vertical A Pass
2 3800.6250 4928 11 38.28 T4 2472 269.4 Vertical PK Pass
2 3800.6250 4046 11 29.46 54 -1354 2604 Vertical A Pass
3 5207.5000 5878 18.36 40.42 T4 -15.22 3374 Vertical PK Pass
3 5207.5000 4504 18.36 26.68 54 -8.96 3374 Vertical A Pass
4 11495.0000 4719 39.05 8.14 74 -26.81 1347 Vertical PK Pass
4 11499.0000 39.32 39.05 0.27 54 -14.68 134.7 Vertical A Pass
5 140655000 50.07 4141 8.66 74 -2393 165 Vertical PK Pass
5 140655000 4293 4141 1.52 54 -11.07 165 Vertical AV Pass
6 179205000 5365 4597 768 T4 -20.35 954 Vertical PK Pass
6 17520.5000 46.33 45 97 036 54 -1.67 954 Vertical A Pass
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Middle channel: 2441MHz
Horizontal:

[ 7 Peak > AV orF PK — Limit1 Limi2 —— Tracel Trace2 |

Level[dB{uV)]

Freq[GHz

1 2439.3750 46.52 27.39 19.13 4 -27.48 269.3 | Horizontal PK Pass
1 2439.3750 3729 2739 99 b4 -16.71 2693 | Honzontal AV Pass
P 3885.0000 4968 2942 2026 74 -2432 816 | Honzontal PK Pass
2 3885.0000 41.06 2942 1164 54 -1294 816 | Honzontal AV Pass
3 5791.2500 60.46 3247 27.99 74 -13.54 6.5 Horizontal PK Pass
& 5791.2500 46.38 3247 13.91 54 -1.62 65 Herizontal AV Pass
4 11499.0000 4724 16.12 M12 74 -26.76 1958 | Honzontal PK Pass
4 11499.0000 39.68 16.12 2356 b4 -1432 195.8 | Honzontal AV Pass
5 14005.5000 49.91 19.11 308 74 -24.09 3595 | Honzontal PK Pass
5 14005.5000 4253 19.11 2342 54 -11.47 3595 | Horizontal AV Pass
6 17953.0000 54 58 2363 30.95 74 -19.42 2365 | Honzontal PK Pass
6 17955.0000 46.76 2363 23.13 o4 -1.24 236.5 | Horizontal A Pass

ADD: Building A-B,Baoli'an Industrial Park,No.58 and 60,Tangtou Avenue, Shiyan Stpéet, Bao'an District, Shenzhen City, Guangdéng Province, China.| .-
TEL:0086-755-26996192 26996053,26996144 FAX:0086-755-86376605 E-mail: fengbing.wang@wsct-cert.com Http: www.wsct-cert.com

Member of the WSCT Group (WSCT 8A)

Page 70 of 75



i
N2

(R

afan

ANSI National Accreditation Board

®
w5 [ r World Standardization Certification & Testing Group ( Shenzhen ) Co.,ltd.

1

\‘\“
I/"I n

N
Report No.: WSCT-ANAB-R&E250100003A-BT —ef e
Vertical:

[ 7 Peak AV | aP PK —— Limiti Limit2 —— Tracel Trace2 |

Freq{GHz)
1 2427 5000 46.15 2735 18.8 T4 -27.85 360.1 Vertical PK Pass
1 2427 5000 7 2735 965 54 -7 360.1 Vertical AV Pass
2 3909.3750 4979 29.48 20.31 T4 -24.21 2934 Vertical PK Pass
2 3909.3750 4074 29.48 11.26 54 -13.26 2934 Vertical AV Pass
3 5236.2500 60.34 31.79 2855 71 -13.66 2492 Vertical PK Pass
3 5236.2500 4582 31.79 1403 54 -8.18 2492 Vertical AV Pass
4 11452 5000 4725 15.99 3126 74 -26.75 2233 Vertical PK Pass
4 11452 5000 39.36 15.99 2337 b4 -14.64 2233 Vertical AV Pass
5 14181.0000 50.7 18.94 31.76 74 =233 834 Vertical PK Pass
5 14181.0000 42 55 18.94 2361 54 -11.45 834 Vertical AV Pass
6 17938.5000 53.67 2351 30,16 74 -20.33 2926 Vertical PK Pass
6 1759385000 46.81 2351 233 54 -1.19 2926 YVertical AV Pass
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High channel: 2480MHz
Horizontal:
[ 7 Peak AV QP PK —— Limit1 Limi2 —— Tracel TraceZ |
’:j_‘

Freq[GHz]

1 24450000 46.22 7172 385 74 -27.78 87.8 | Honzontal PK Pass
1 2445 0000 36.28 HZ 28.56 b4 1772 878 | Honzontal AV Pass
2 3937.5000 4979 11.92 37.87 74 -24.21 296.9 | Honzontal PK Pass
2 3937 .5000 40.66 11.92 28.74 b4 -1334 2969 | Honzontal AV Pass
3 5674.3750 56.52 21.16 3536 74 -17.48 3399 | Honzontal PK Pass
3 5674.3750 4735 21.16 26.19 b4 -6.65 339.9 | Honzontal AV Pass
4 11535.0000 46.89 39.02 1.687 74 =271 20 Horzontal PK Pass
4 11535.0000 39.55 39.02 0.53 54 -14.45 20 Horizontal AV Pass
5 14256.0000 50.96 4117 9.79 T4 -23.04 358 Horizontal PK Pass
5 14256.0000 4266 4117 1.49 b4 -11.34 258 Horizontal AV Pass
6 17734.0000 53:11 4505 8.08 74 -20.89 -0.1 Herizontal PK Pass
6 17784.0000 4579 4505 0.74 54 821 01 Horizontal AV Pass
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Vertical:
[T Peak  # av ap PK__ —— Limtl Lmiz _—— Tracel TraceZ |

Freq[GHz]

1 2436 8750 4544 77 37.74 74 -28.56 113 | Vertical PK Pass
1 2436 8750 37.09 77 29.39 54 -16.91 113 | Vertical AV Pass
2 39393750 50.34 11.91 3843 74 2366 806 | Vertical PK Pass
2 3939 3750 4065 11.91 28.74 54 -1335 806 | Vertical AV Pass
3 5971.2500 57.06 21.81 3525 74 -16.94 19 Vertical PK Pass
3 £971.2500 4734 21.81 2553 54 -6.66 19 Vertical AV Pass
4 11842.5000 4775 3874 9.01 74 -26.25 1395 | Vertical PK Pass
4 11842.5000 39.9 38.74 1.16 54 -14.1 1395 | Vertical Y Pass
5 14038.5000 50,71 4145 9.26 74 -23.29 324.8 | Vertical PK Pass
5 14038.5000 4277 4145 132 54 1123 3248 | Vertical I Pass
[3 17504.0000 53.97 45 86 8.1 74 2003 | 2184 | Vertical PK Pass
g 17904.0000 4648 45 86 0.62 54 -7.52 2184 | Vertical AV Pass
Note:

1. The emission levels of other frequencies are very lower than the limit and not show in test report.
2. . Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency.

“

3. Data of measurement shown “-“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.

4. Measurements were conducted in all three modulation (GFSK, Pi/4 DQPSK, 8DPSK), and the worst case Mode
(GFSK) was submitted only.

5. EUT has been tested in unfolded states, and the report only reflects data in the unfolded state (worst-case scenario)
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6.11.3. Restricted Bands Requirements

Bluetooth (GFSK, Pi/4-DQPSK, 8DPSK)mode have been tested, and the worst result GFSK model was report

as below
Frequency | Reading Correct | Emission Limit Margin Polar Detector
Factor Level
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB) H/V
Low Channel
2387 62.75 -8.76 53.99 74 20.01 H PK
2387 54.39 -8.76 45.63 54 8.37 H AV
2387 62.61 -8.73 53.88 74 20.12 \4 PK
2387 54.64 -8.73 45.91 54 8.09 \ AV
2390 64.91 -8.76 56.15 74 17.85 H PK
2390 54.65 -8.76 | 45.89 54 8.11 H AV
2390 63.63 -8.73 54.90 74 19.10 \4 PK
2390 54.55 -8.73 45.82 54 8.18 V AV
High Channel
2483.5 63.83 -8.17 55.66 74 18.34 H PK
2483.5 54.96 -8.17 46.79 54 7.21 H AV
2483.5 64.13 -8.17 55.96 74 18.04 \ PK
2483.5 54.94 -8.17 46.77 54 7.23 \4 AV

Note: Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Attenuation factor + Cable loss

Level (dBV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated in standard

Margin (dB) = Level (dBuV) — Limits (dBuV)

TEL :0086-755-26996192 26996053,26996144 FAX: 0086-755-86376605 E-mail: fengbing.wang@wsct-cert.co

Page 74 of 75



i
N2

%

afae

ANSI National Accreditation Board
NG CREDITED

R SO/IEC 17025 ey

)

Vil
1/,' Ig “\\‘

®
ws [ r World Standardization Certification & Testing Group ( Shenzhen ) Co.,ltd.

Report No.: WSCT-ANAB-R&E250100003A-BT

7. Test Setup Photographs

Please refer to the attachment "Set Up Photos-15C" for relevant test setup photos

2,
/'I///\\\\‘\s TESTING LABORATORY
ams Certificate Number : AT-3951

*++*END OF REPORT*****
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