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RL Coupling: Corr CCorr Gate: Off Avg|Hold: 100/100 FTTTITY Settings
ign: Freq Ref: Int (S) IF Gain: Low Trig: Free Run i
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Center 2.480000 GHz #Video BW 300 kHz
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Coupling: DC Corr CCorr 3 Avg|Hold: 100/100
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Span
Ref Lvl Offset 4.31 dB 100.000000 MHz

Ref Level 20.00 dBm
1 Full Span
Start Fre:
] ;
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Stop Freq
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Start 2.47600 GHz #Video BW 300 kHz AUTO TUNE
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)| |oF Step

5 Marker Table v 10.000000 MHz
Mode Trace Scale Function Function Width Function Value
N
835GHz  -48.42 dBm

25000 GHz -57.02 dBm
24936 GHz  -41.45dBm
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1 Spectrum
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Gate: Off
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Avg|Hold: 100/100
Trig: Free Run

Settings

Span
Mkr1 2.479 992 GHz|| 3 55000000 Miiz

Ref Lvl Offset 4.31 dB
Ref Level 20.00 dBm

Stop Freq
2.484000000 GHz
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#Res BW 100 kHz
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Avg|Hold: 100/100

Trig: Free Run

KEYSIGHT [Input RF
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—
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Mode Trace Scale
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Test Graphs
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1 Spectrum
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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
Operation mode: Refer to item 4.1
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
Rpove 1GHz Peak 1MHz | 10Hz | Average Value
Erequenc Field Strength Measurement
9 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 S
Field Strength Mea.surement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance = 3m
Computer [
‘ Pre -Amplifier |
Test setup: -
«— Turn table
— Receiver
o Te
30MHz to 1GHz ///
A e LT
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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)+

Above 1GHz

Full Anechoic Chamber

0to 380°

1. For the radiated emission test below 1GHz:
The EUT was placed on a turntable with 0.1 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

Test Procedure: 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 emission
and staying aimed at the emission source for
receiving the maximum signal. The final
measurement antenna elevation shall be that which
maximizes the emissions. The measurement

2. Corrected Reading: Antenna Factor + Cable Lt
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4. Use the following spectrum analyzer settings:

Read Level - Preamp Factor = Level

3. For measurement below 1GHz, 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.

(1) Span shall wide enough to fully capture the
emission being measured;

(2) Set RBW=100 kHz for f < 1 GHz; VBW >RBW,;
Sweep = auto; Detector function = peak; Trace =
max hold;

(3) Set RBW = 1 MHz, VBW= 3MHz forf 1 GHz for
peak measurement.

For average measurement: VBW = 10 Hz, when

duty cycle is no less than 98 percent. VBW > 1/T,

when duty cycle is less than 98 percent where T is

the minimum transmission duration over which the
transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

Test mode: Refer to section 4.1 for details
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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6.7.2. Test Data

Please refer to following diagram for individual

Below 1GHz

Horizontal:
80.0 dBu¥/m

Limit: —_
Margin: e

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 29.05 -7.67 21.38 4000 -1862 QP
2 1425200 26.31 -7.03 19.28 4350 -2422 QP
3 318.0899 28.58 -5.95 22 63 4600 -2337 QP
- 607.1499 2459 1.50 26.09 4600 -1991 QP
5
6

719.6699 = 2623 3.59 2982 4600 -16.18 QP
* 8845700 2497 6.43 3140 4600 -1460 QP
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Vertical:
80.0 dBu¥/m

Limit: _—
Margin: —_—

I s I—

——
_— §
5 >M"
1
> ;M
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 dBuV/m dB Detector
1 * 358200 46.51 -20.53 2598 4000 -1402 QP
2 940199 4344 -20.21 23.23 4350 -2027 QP
3 140.5800 3949 -19.99 19.50 4350 -2400 QP
4 443 2200 42 48 -18.55 2393 4600 -2207 QP
5 628.4900 4537 -17.58 27.79 46.00 -1821 QP
6 972.8400 48.26 -15.46 32.80 5400 -2120 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 (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.
Note 3 BLE 1M and 2M both tested the report and only recorded the worst-case scenario 1M:
Low channel: 2402MHz
Horizontal:

[ 7 Peak AV ap PK —— Limiti Limit2 —— Tracel TraceZ |

ki
el

] ¥ g
U s

,,,,,

Level[dB{uV]]

Freq[GHz]

1 1333.1250 w|T 2487 13.9 4 -3523 -0.1 Horizontal PK Pass
1 1333.1250 30 2487 513 54 -24 -01 Horizontal AV Pass
2 2460.0000 49.23 27.46 21.82 4 -24.72 204.1 | Horizontal PK Pass
2 2460.0000 36.85 2746 939 54 -17.15 204.1 | Honzontal AV Pass
3 3755.0000 49.25 29.11 2014 4 -24.75 280.6 | Honzontal PK Pass
3 3755.0000 40.6 2911 11.49 54 -134 2806 | Honzontal AV Pass
4 7636.5000 42.88 7.95 34.93 4 -31.12 28 Horizontal PK Pass
4 7636.5000 35.19 7.95 27.24 54 -18.81 28 Horizontal AV Pass
5 9876.0000 44.59 12.08 32.51 4 -29.41 189.4 | Horizontal PK Pass
5 9876.0000 743 12.08 25.35 54 -16.57 189.4 | Horizontal AV Pass
6 13983.0000 50.48 19.08 314 4 -23.52 3376 | Horizontal PK Pass
6 13983.0000 427 19.08 23.63 54 -11.29 3376 | Horizontal AV Pass
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Vertical.

[ 7 Peak

»

AV

QP

P —— Limit Limit2

—— Tracel

TraceZ |

afae
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TESTING LABORATORY
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Level[dB{uV)]

Freq[GHz]

1 1458.7500 3953 2504 14.49 74 -34.47 3593 Vertical PK Pass
1 1458.7500 30.35 2504 53 54 -23.65 3593 Vertical AV Pass
2 24818750 46.54 2754 19 T4 -27.46 2089 Vertical PK Pass
2 2481.8750 3776 2754 10.22 b4 -16.24 2089 Vertical AV Pass
3 48043750 60.34 2 2913 4 -1366 918 Vertical PK Pass
3 48043750 43.0 321 118 54 -10.99 918 Vertical AV Pass
4 7696.5000 4316 7.95 35.21 T4 -30.84 1714 Vertical PK Pass
4 7696.5000 3576 795 27.81 b4 -18.24 171.4 Vertical AV Pass
5 11115.0000 4774 15.86 31.88 T4 -26.26 854 Vertical PK Pass
5 11115.0000 39.81 15.66 2395 b4 -14.19 854 Vertical AV Pass
6 13692.0000 50.57 18.24 3233 74 -2343 2826 Vertical PK Pass
6 13692.0000 4239 18.24 2415 54 -11.61 2826 Vertical AV Pass
ADD: Building A-B,Baoli‘an Indystrial Pask,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S n City, Guanggdéng Province, China
FAX E-mail: fengbing.wa om
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Middle channel: 2440MHz
Horizontal:

[ 7 Peak AV oP P —— Limit1 Limit2 —— Tracel Trace? |

Level[dB{uV]]

Freq[GHz]

1 1345.0000 39.24 2491 14.33 4 -34.76 2077 | Horizontal PK Pass
1 1345.0000 2948 2491 457 54 -24.52 2077 | Horizontal A Pass
2 24656250 473 27.48 19.82 74 -26.7 714 | Horzontal PK Pass
2 24656250 36.13 27.48 8.65 b4 -17.87 714 | Horzontal AV Pass
3 4234 3750 511 3012 2098 74 -229 101.4 | Honzontal PK Pass
3 4234 3750 4218 30.12 12.06 54 -11.82 101.4 | Horizontal A Pass
4 8125.5000 4247 8.55 33.92 4 -31.53 14 Horizontal PK Pass
4 8125.5000 35.49 8.55 26.94 54 -18.51 14 Horizontal A Pass
5 10084.5000 4513 12.61 3252 74 -28.87 746 | Horizontal PK Pass
5 10084.5000 37.62 12.61 25.01 54 -16.38 746 | Horizontal AV Pass
6 11935.5000 48.19 16.63 31.56 4 -26.81 3221 | Horizontal PK Pass
6 11935.5000 398 16.63 2317 54 -14.2 3221 | Horizontal A 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

aP

PK — Limit1 Limit2

—— Tracal

Trace? |

afae

ANS! National Accreditation Board
ACCREDITED
P e 1702

TESTING LABORATORY
i Number : AT-3951

Level[dB{uV)]

Freq[GHz]

1 1456.2500 3948 25.04 14.44 74 -34.52 38 Vertical PK Pass
1 1456.2500 305 2504 5.46 54 -235 38 Vertical AV Pass
2 2460.6250 4967 2747 222 74 -24.33 3344 Vertical PK Pass
2 2460.6250 36.93 2747 9.51 54 -17.02 334 Vertical AV Pass
3 5173.1250 67.28 31.74 35564 T4 £6.72 188.6 Vertical PK Pass
3 5173.1250 4595 31.74 14.21 54 -8.05 188.6 Vertical AV Pass
4 7423.5000 4385 724 36.61 74 -30.15 69.8 Vertical PK Pass
4 74235000 34.99 724 2775 54 -19.01 69.8 Vertical AV Pass
5 11052.0000 4742 15.78 31.64 74 -26.58 103.3 Vertical PK Pass
5 11052.0000 39.88 16.78 241 54 -14.12 103.3 Vertical AV Pass
6 13888.5000 50.23 188 3143 T4 -23.07 1176 Vertical PK Pass
6 13888.5000 4266 18.8 23.86 54 -11.34 1M7.6 Vertical AV Pass
ADD : Building A-B,Baoli‘an Ifdustrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S n City, Guanggéng Province, China
FAX -mail: fengbing. wa om
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High channel: 2480MHz
Horizontal:
[7 Peak & AV apP PK__ —— Limi T p——— Trace? ]
é_

Freq[GHz]

1 1370.6250 38.88 25 13.88 4 -35.12 3178 | Horizontal PK Pass
1 1370.6250 30.12 25 512 bd -2388 317.8 | Honzontal AV Pass
2 2406.2500 50.44 2728 23.16 74 -23.56 201.8 | Horizontal PK Pass
2 2406.2500 37.61 2726 10.33 54 -16.39 201.8 | Horizontal AV Pass
3 3831.8750 50.18 293 20.88 74 -2382 2974 | Honzontal PK Pass
3 3831.8750 41.29 293 11.99 54 -121 2974 | Horizontal AV Pass
4 7665.0000 43.31 7.96 3535 74 -30.69 3293 | Honzontal PK Pass
4 7665.0000 3569 7.96 27173 b4 -18.31 329.3 | Honzontal AV Pass
5 10537.5000 47.36 14.08 33.28 4 -26.64 3447 | Horizontal PK Pass
5 105375000 38.94 14.06 24 86 b4 -15.06 347 | Honzontal AV Pass
6 14382.0000 49.69 18.75 30.94 4 -24.31 746 | Horizontal PK Pass
6 14982.0000 4222 18.75 2347 bd -11.78 746 | Honzontal 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 PK —— Limit1 Limit2 —— Tracel Trace? |

Level[dB{uV)]

Freq[GHz]

1 1253.1250 382 2459 13.61 74 358 1146 | Vertical PK Pass
1 1253.1250 29.85 2459 526 54 24.15 1146 | Vertical A Pass
2 2463.7500 50.31 27 48 2283 74 2369 | 2746 | Vertical PK Pass
2 2463.7500 3717 27 48 969 54 1683 | 2746 | Verical AV Pass
3 3847.5000 50.54 2933 21.21 74 2346 1026 | Vertical PK Pass
3 3847.5000 41.39 2933 12.06 54 1261 1026 | Vertical AV Pass
4 8509.5000 4436 923 35.13 74 2964 | 2014 | Vertical PK Pass
4 8509.5000 36.38 923 27.15 B4 1762 | 2014 | Vertical AV Pass
5 107175000 47.12 14.63 3249 74 -26.88 34 Vertical PK Pass
5 107175000 39.35 14.63 2472 54 -14.65 34 Vertical AV Pass
6 14418.0000 50.28 18.71 3157 74 2372 | 3852 | Vertical PK Pass
6 14418.0000 4284 18.71 24.13 54 1116 | 3852 | Vertical AV Pass
Note:

1. All emissions not reported were more than 20dB below the specified limit or in the noise floor.

2. Emission Level= Reading Level + Probe Factor +Cable Loss.

3. Data of measurement within this frequency range shown “-” in the table above means the reading of emissions are
attenuated more than 20dB below the permissible limits or the field strength is too small to be measured.

4. 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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6.7.3. Restricted Bands Requirements
Test result for GFSK Mode (the worst case)

Frequency | Reading | Correct | Emission Limit Margin | Polar | Detector
Factor Level
(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) | (dB) H/V
Low Channel
2390 60.20 -8.76 51.44 74 22.56 H PK
2390 54.36 -8.76 45.60 54 8.40 H AV
2390 62.18 -8.73 53.45 74 20.55 \Y PK
2390 56.58 -8.73 47.85 54 6.15 \4 AV
High Channel
2483.5 63.24 -8.17 55.07 74 18.93 H PK
2483.5 53.95 -8.17 45.78 54 8.22 H AV
2483.5 63.56 -8.17 55.39 74 18.61 \ PK
2483.5 54.92 -8.17 46.75 54 7.25 ) 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
Please refer to Annex "Set Up Photos-15C" for test setup photos

++*END OF REPORT*****

6053,26096144 FAX : 0086-755-86376605 E-mail: fengbing.w
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