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6.11. Radiated Spurious Emission Measurement
6.11.1. Test Specification
Test Requirement: FCC Part15 C Section 15.209
Test Method: ANSI C63.10:2020
Frequency Range: 9 kHz to 25 GHz
Measurement Distance: 3m
Antenna Polarization: Horizontal & Vertical
Frequency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz 10Hz Average Value
Frequenc Field Strength Measurement
q y (microvolts/meter) Distance (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Mea.surement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
WSIT A 5000 3 Peak
For radiated emissions below 30MHz
Distance =3m
Computer [
‘ Pre -Amplifier
Test setup:
4— umn table
—] Receiver
30MHz to 1GHz
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coaxial cable “ _

| | A (6m)
.,u L - Antfeed
- point 1—4m
i 3m - T
08m

‘ Receiver: Pre.amplifier:

N Coaxial cable {(1m)+

Test Mode: Transmitting mode with modulation

1. The testing follows the guidelines in Spurious
Radiated Emissions — of ANSI C63.10:2020
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,

Test Procedure:

and staying aimed at the emission source fof <
receiving the maximum signal. The final
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measurement antenna elevation shall be that which
maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 mto4 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 >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

Test results: PASS

Note 1: The symbol of “--” in the table which means not application.

Note 2: For the test data above 1 GHz, According the ANSI C63.10-2013, where limits are specified for both average
and peak (or quasi-peak) detector functions, if the peak (or quasi-peak) measured value complies-with the
average limit, it is unnecessary to perform an average measurement.

Note 3: The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB
lower than the limit line per 15.31(0) was not reported.

Note 4: The EUT is working in the Normal link mode below 1 GHz. All modes have been tested and normal link mode

is worst.
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6.11.2. Test Data

Please refer to following diagram for individual

Below 1GHz
Horizontal:

80.0 dBu¥/m

Limit: —_
Margin: e

0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

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

MHz dBuV dB dBuV/m dBuV/m dB Detector
1 47.4600 29.54 -7.67 21.87 4000 -18.13 QP
2 140.5800 27.04 -7.15 19.89 4350 -2361 QP
3 318.0900 29.29 -5.95 23.34 4600 -2266 QP
- 572.2300 2537 0.26 2563 4600 -20.37 QP
5
6

747.8000 2561 3.85 2946 4600 -1654 QP
* 9544100 26.18 7.40 3358 4600 -1242 QP

n Industrial Pask,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, Shenzhen City, Guangdéng Province, China
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Vertical:
80.0 dBu¥/m
Limit: —
Margin: —_—
40_|
I,_.—J
X ;‘MWWW*EMW
J‘ 2
3
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuV dB dBuV/m dBuY/m dB Detector
1 * 36.7900 47 65 -20.52 2713 4000 -12.87 QP
2 85.2900 43.18 -20.20 2298 4000 -17.02 QP
3 145.4299 39.28 -19.96 19.32 4350 -2418 QP
4 668.2600 4557 -17.36 28.21 4600 -17.79 QP
5 862.2600 47.71 -16.24 31.47 4600 -1453 QP
6 974.7800 48 22 -15.45 3277 5400 -2123 QP

Note1:

Freq. = Emission frequency in MHz
Reading level (dBuV) = Receiver reading
Corr. Factor (dB) = Antenna factor + Cable loss - Amplifier factor.
Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated in standard
Margin (dB) = Measurement (dBuV) — Limits (dBuV)
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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.
8DPSK
Low channel: 2402MHz
Horizontal:
[ 7 Peak AV ap PK —— Limit1 Limit2 —— Tracel Trace? |
I TR, Py
3 IO
Freq[GHz]

1 1391 8750 3974 2607 14 67 74 3426 | 2017 | Horizontal PK Pass

1 1391 8750 30 2507 493 54 -24 2017 | Horizontal Y Pass

2 2433 1250 4933 2737 2196 74 2467 | 3389 | Horizontal PK Pass

2 2433 1250 3629 2737 892 54 1771 | 3389 | Horizontal Y Pass

3 4308.7500 51.65 30.26 21.39 74 2235 | 201.7 | Horizontal PK Pass

3 4308 7500 4201 3026 11.75 54 -1199 | 2017 | Horizontal Y Pass

4 7723 5000 4293 797 3496 74 3107 | 1989 | Horizontal PK Pass

4 7723.5000 3591 797 2794 54 -18.09 | 1989 | Horizontal Y Pass

5 10804 5000 4582 1478 3104 74 2818 | 2611 | Horizontal PK Pass

5 10804.5000 3861 1478 23.83 54 1539 | 261.1 | Horizontal Y Pass

6 14155 5000 5073 1897 3176 74 2327 360 | Horizontal PK Pass

6 14155 5000 4263 18.97 2366 54 -11.37 360 | Horizontal Y Pass

3 A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stg€et, Bao'an District, Shenzhen City, Guangdéng Province, China

m

fengbing.wa rt.com
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Level[dB{uV]]

Freq[GHz]

1 1770.0000 3993 2498 14.95 74 -34.07 2914 Wertical PK Pass
1 1770.0000 31.16 2498 6.18 b4 -2284 2914 Wertical AV Pass
2 2407 5000 4597 2729 18.68 74 -28.03 2565 Wertical PK Pass
2 2407 5000 3714 2729 9.85 b4 -16.86 2555 Wertical AV Pass
3 43481250 51.19 3033 20.86 74 -22.81 358.6 Wertical PK Pass
3 43481250 42 .46 3033 1213 b4 -11.54 358.6 Wertical AV Pass
4 7380.0000 43.14 7.09 36.05 74 -30.86 245 Wertical PK Pass
4 7380.0000 34.81 7.09 2172 54 -19.19 245 Wertical AV Pass
5 10047.0000 44 57 12.49 32.08 74 -29.43 209.7 Wertical PK Pass
5 10047 .0000 3741 12.49 24.92 54 -16.59 209.7 Wertical AV Pass
6 13441.5000 48.03 175 3053 74 -2697 104.6 Wertical PK Pass
6 13441.5000 40.34 175 2284 54 -13.66 104.6 Wertical AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S City, Guangdéng Province

EL:0086-755-26996192 26996053,26996144

FAX :0086-755-86376605 E-m

na

fengbing.wa

om
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Middle channel: 2441MHz

Horizontal:
7  Peak > AV ap PK —— Limitd Limit2 —— Tracel Traca?
>
3 :
= Lol s
) asmaen — T o e et i
3 et -
s T

Freq[GHz]

1 1657.5000 3958 2493 14.65 4 -34.42 0.1 Honzontal PK Pass
1 1657.5000 30.32 2493 539 b4 -2368 0.1 Honzontal AV Pass
2 2480.0000 54.83 2753 273 4 -19.47 3454 | Horizontal PK Pass
2 2480.0000 313N 2753 9.78 b4 -16.69 3454 | Honzontal AV Pass
3 3511.2500 56.35 2853 27.82 74 -17.65 2854 | Honzontal PK Pass
3 3511.2500 37.64 2853 9.1 54 -16.36 2854 | Honzontal AV Pass
4 7110.0000 41.98 6.77 35.21 4 -32.02 b4 Horizontal PK Pass
4 7110.0000 3413 6.77 27.36 b4 -19.87 b4 Honzontal AV Pass
5 10080.0000 4472 12.59 3213 74 -29.28 2922 | Horizontal PK Pass
5 10080.0000 3754 12.59 24.95 54 -16.46 25922 | Horizontal AV Pass
6 14566.5000 50.38 18.57 31.81 74 -2362 1 Honzontal PK Pass
6 14566.5000 41.82 18.57 23.25 54 -12.18 1 Horizontal AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S n City, Guangdéng Province, China

E-mail: fengbing.wa om
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Level[dB{uV)]

Freq[GHz]

1 1606.8750 3873 249 14.83 74 -3427 182.6 Wertical PK Pass
1 1606.8750 3063 249 563 b4 -23.47 182.6 Wertical A Pass
2 2458 7500 48.65 2748 2119 74 -25.35 359 Vertical PK Pass
2 2458 7500 3722 2748 9.76 54 -16.78 359 Vertical AV Pass
3 4199.3750 50.56 30.086 205 74 -23.44 213 Wertical PK Pass
3 4199.3750 41.36 30.06 11.3 54 -12.64 213 Vertical AV Pass
4 8010.0000 4284 8.3 3454 74 -31.16 7 Vertical PK Pass
4 8010.0000 3547 8.3 2717 54 -18.53 77 Wertical A Pass
5 11070.0000 475 15.85 3165 74 -265 176.2 | Vertical PK Pass
5 11070.0000 39.96 15.85 2411 54 -14.04 176.2 | Vertical AV Pass
6 1562280000 5092 18.93 31.99 74 -23.08 360 Wertical PK Pass
6 15228.0000 421 18.93 2328 54 -11.79 360 Vertical AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S n Cify, Guangdéng Province, China
FAX -mail: fengbing.wa om
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High channel: 2480MHz
Horizontal:

T Peak AV QP PK —— Limit1 Limit2 —— Tracel Trace2

Level[dB{uV)]

Freq[GHz]

1 1336.8750 38.96 24 88 14.08 74 -35.04 524 | Honzontal PK Pass
1 1336.8750 29.83 24 .88 495 b4 -24.17 524 | Honzontal AV Pass
2 2428.1250 46.84 27.36 21.48 74 -25.16 0.1 Horizontal PK Pass
2 2428.1250 3727 27.36 9.91 54 -16.73 0.1 Horizontal AV Pass
3 5601.8750 56.58 32.16 2442 74 -17.42 847 | Honzontal PK Pass
3 5601.8750 48.65 32.16 16.49 54 -5.35 847 | Honzontal AV Pass
4 6925.5000 41.95 6.1 35.84 74 -32.05 3448 | Horizontal PK Pass
4 69255000 3412 6.11 28.01 b4 -19.88 3448 | Honzontal AV Pass
5 11064.0000 4772 15.82 319 74 -26.28 105.8 | Horizontal PK Pass
5 11064.0000 39.67 15.82 23.85 54 -14.33 105.8 | Horizontal AV Pass
6 14602.5000 50.33 18.55 3178 74 -23.67 2659 | Honzontal PK Pass
6 14602.5000 4177 18.55 2322 54 -12.23 2659 | Horizontal AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S n City, Guangdéng Province, China

E-mail: fengbing.wa om
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Vertical:

[ 7 Peak AV oP P —— Limiti Limit2 —— Tracel Trace2 |

Level[dB{uV)]
-
=

Freq[GHz]

1 11943750 38.59 244 14.19 74 3541 16 Vertical PK Pass
1 1194.3750 28.77 244 437 54 2523 16 Vertical AV Pass
2 24606250 49.13 2747 21.66 74 2487 123 Vertical PK Pass
2 24606250 36.86 2747 939 54 1714 123 Vertical AV Pass
3 36843750 4938 28.94 20.44 74 2462 3862 | Vertical PK Pass
3 36843750 39.69 28.94 10.75 54 -14.31 359.2 | Vertical AV Pass
4 8286.0000 4352 8.91 34.61 74 -30.48 222 | Verfical PK Pass
4 8286.0000 36.14 8.91 27.23 54 -17.86 222 | Verfical AV Pass
5 9876.0000 4372 12.08 31.64 74 -30.28 24 Vertical PK Pass
5 9876.0000 37.35 12.08 25.27 54 -16.65 24 Vertical AV Pass
6 12286.5000 48.01 16.48 3153 74 -25.99 05 Vertical PK Pass
6 12286.5000 40.28 16.48 238 54 1372 05 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
(8DPSK) was submitted only.

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

Note: Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

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

Level (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

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

hiyan Stg€et, Bao'an District, Shenzhen Cit

E-mail: fengbing. wang@ws
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6.11.3. Restricted Bands Requirements

Bluetooth (GFSK, Pi/4-DQPSK, 8DPSK)mode have been tested, and the worst result 8DPSK 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/IV
Low Channel
2387 64.08 -8.76 55.32 74 18.68 H PK
2387 53.97 -8.76 45.21 54 8.79 H AV
2387 61.77 -8.73 53.04 74 20.96 \4 PK
2387 57.75 -8.73 49.02 54 4.98 \4 AV
2390 60.29 -8.76 51.53 74 22.47 H PK
2390 56.99 -8.76 | 48.23 54 5.77 K Ay
2390 61.30 -8.73 52.57 74 21.43 v PK
2390 57.35 -8.73 48.62 54 5.38 \4 AV
High Channel
2483.5 62.62 -8.17 54.45 74 19.55 H PK
2483.5 54.84 -8.17 46.67 54 7.33 H AV
2483.5 64.90 -8.17 56.73 74 17.27 \4 PK
2483.5 53.98 -8.17 45.81 54 8.19 v AV

Note: Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

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

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

Margin (dB) = Level (dBuV) — Limits (dBuV)
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7. Test Setup Photographs
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Please refer to Annex "Set Up Photos-15C" for test setup photos

w+*END OF REPORT*****

ail: fengbing.w
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