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#Atten: 30 dB PNO: Best Wide
Gate: Off

IF Gain: Low

Input Z: 50 O
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Freq Ref: Int (S)
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#Atten: 30 dB
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1 Spectrum
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#Res BW 100 kHz
5 Marker Table v
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6.7. Radiated Spurious Emission Measurement
6.7.1. Test Specification
Test Requirement: FCC Partl5 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
Xpove 1GHz Peak 1MHz 10Hz Average Value
Erequenc 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
. Measurement
Frequency Fleld Strgrbth Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
Test setup: For radiated emissions below 30MHz
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Distance = 3m

Computer =

Pre -Amplifier

Receiver
(round Plane
30MHz to 1GHz
Saml Anechole Chamber |
RX Antenna conrial cable <
| | R
K I » | ‘r | - |
5 | L | Atfond 2
, —— el 1=in
¥ i b > '

Receiver: Praamplifer

L, Coaxial cable 1m}
Above 1GHz
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RX Antenna coaxial cable

0o 350 (8n)
e i.,} :,__
L e

Antfeed

Test Procedure:

2. Corrected Reading: Antenna Factor + Cable

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
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
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. /-,

Read Level - Preamp Factor = Level
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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.

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; 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

40 _.l
5:,WWWMWW
4W~W‘~“W‘
>’
1

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 31.22 -7.67 23.55 4000 -1645 QP
2 80.4399 32.15 -11.83 20.32 4000 -19.68 QP
3 140.5800 27.54 -7.15 20.39 4350 -23.11 QP
- 478.1399 28.96 -1.44 27.52 4600 -1848 QP
5
6

730.3400  26.30 3.76 30.06 4600 -1594 QP
* 933.0700 26.06 7.03 33.09 4600 -1291 QP

\0.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, Shenzhen City, Guangdéng Province, China

FAX : 0086-755-86376605 E-mail: fengbing. wang@wsct-cert.com
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Vertical:
80.0 dBuV/m

Limit: —_
Margin: —_—

I o —

I,_._J
I— b
X ;WMWWWMWWWM
¥ 2
3
0.0
30.000 127.00 22400 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 dBuVim dBuV/m dB Detector
1 * 30.0000 4833 -20.53 27.80 4000 -1220 QP
2 80.4400 44 56 2019 24 37 4000 -1563 QP
3 158.0399 39.63 -19.90 19.73 4350 -2377 QP
4 463.5900 4773 -18.45 2928 4600 -1672 QP
5 579.0200 46.79 -17.84 28.95 4600 -1705 QP
6 891.3600 48.02 -16.03 31.99 4600 -1401 QP
Notel:

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)

ail: fengbing.wang@wsct-cert
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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 Paak AV QP Pi —— Limiti Limit2 —— Tracel TraceZ |

Level[dB{uV]]
=1
3
4

Freq[GHz]

1 1213.7500 37.76 -1.84 3986 74 -36.24 121.6 | Horizontal PK Pass
1 1213.7500 2855 -1.84 3039 bd -2645 1216 | Honzontal AV Pass
2 2403.1250 48.58 7.58 41 4 -25.42 181.4 | Horizontal PK Pass
2 2403.1250 36.49 758 2891 bd -17.51 1814 | Honzontal AV Pass
3 5178.7500 53.84 17.82 46.02 74 -10.16 312.9 | Honzontal PK Pass
3 5178.7500 4459 17.82 2677 bd -89.41 3129 | Honzontal AV Pass
4 7099.5000 42 45 3565 6.8 74 -31.55 360.1 | Honzontal PK Pass
4 7099.5000 35.61 35.65 -0.04 54 -18.39 360.1 | Herizontal AV Pass
5 10488.0000 45 96 38.76 718 74 -28.04 5 Honzontal PK Pass
5 10488.0000 39.35 36.78 057 54 -14.65 5 Horizontal AV Pass
6 13969.5000 50.29 4142 8.87 74 -23.71 285 Honzontal PK Pass
G 13969.5000 4243 4142 1.06 54 -11.52 285 Horizontal AV Pass
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Vertical:
[ 7 Peak AV QP P —— Limit1 Limi2 —— Tracel Trace2 |

Level[dB{uV]]

I B

I ————

O S—

Freq[GHz]

| WS
gt

et

-

N P

1 1443.7500 4057 -0.38 40.95 74 -3343 1073 Vertical PK Pass
1 1443.7500 29.97 -0.38 30.35 54 -24.03 1073 Vertical AV Pass
2 24025000 49.38 758 418 74 -2462 1551 Vertical PK Pass
2 2402.5000 373 7.58 29.72 54 -16.7 155.1 Vertical AV Pass
3 5245.0000 65.08 19.05 46.03 74 -8.92 169.4 Vertical PK Pass
3 5245.0000 46.25 19.05 22 54 -1.75 169.4 Vertical AV Pass
4 7491.0000 4268 36.24 5.44 74 -31.32 1834 Vertical PK Pass
4 7491.0000 3553 36.24 -0.71 54 -18.47 1834 Vertical AV Pass
5 11232.0000 4737 39.29 8.06 74 -26.63 360.1 Vertical PK Pass
5 11232.0000 39.89 3929 06 54 -14.11 360.1 Vertical AV Pass
6 15661.5000 50.09 38.15 11.94 74 -2391 484 Vertical PK Pass
6 15661.5000 41.57 38.15 342 54 -12.43 484 Vertical 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, China

TEL:0086-755-26996192 26996053,26996144 FAX : 0086-755-86376605 E-mail: fengbing.wa om t.c
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Middle channel: 2440MHz
Horizontal:
[ 7 Paak AV QP PK —— Limitd Limit2 —— Tracei Trace2 |

Level[dB(uV)]

Freq[GHz]

1 1397.5000 38.69 2509 13.6 74 -35.31 3435 | Horizontal PK Pass
1 1397.5000 2913 2509 404 b4 -24.87 3435 | Honzontal AV Pass
2 2435.0000 46.07 2738 16.69 74 -27.93 55 Horizontal PK Pass
2 2435.0000 36.45 2738 9.07 b4 -1755 bh Honzontal AV Pass
3 5183.1250 60.35 375 286 74 -13865 2244 | Honzontal PK Pass
3 5183.1250 4392 N5 12.17 b4 -10.08 2244 | Honzontal AV Pass
4 7519.5000 4259 76 34.99 74 -31.41 360.1 | Honzontal PK Pass
4 7519.5000 34.85 7.6 27.25 54 -19.15 360.1 | Horizontal AV Pass
5 10693.5000 46.58 14.59 31.99 74 -27.42 2409 | Honzontal PK Pass
5 10693.5000 39.51 14.59 24.92 54 -14.49 2409 | Horizontal AV Pass
6 14293.5000 50.74 18.83 31.91 4 -23.26 24 Horizontal PK Pass
6 14293.5000 423 18.83 23.47 54 -11.7 24 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 Paak AV apP PK —— Limiti Limit2 —— Tracei Tracel |

Level[dB{uV]]

Freq[GHz]

1 1396.8750 38.19 2509 131 74 -35.81 3592 Vertical PK Pass
1 1396.8750 296 2509 451 54 -244 3592 Vertical AV Pass
2 2450.0000 46.87 2743 19.44 74 -2713 642 Vertical PK Pass
2 2450.0000 36.93 2743 9.55 54 -17.02 64.2 Vertical AV Pass
3 5180.0000 64.47 31.74 3273 4 -9.53 439 Vertical PK Pass
3 5180.0000 44.34 31.74 12.6 54 -9.66 439 Vertical AV Pass
4 7515.0000 4321 7.58 3563 74 -30.79 2325 Vertical PK Pass
4 7515.0000 3524 758 27.66 54 -18.76 2325 Vertical AV Pass
5 10207 5000 4539 13 32.39 74 -28.61 2325 Vertical PK Pass
5 10207.5000 38.09 13 25.09 54 -15.91 2325 Vertical AV Pass
6 12360.0000 48.69 16.47 3222 74 -26.31 360.1 Vertical PK Pass
6 12360.0000 39.95 16.47 23.48 ) -14.05 360.1 Vertical 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, China

EL:0086-755-26996192 26996053,26996144 FAX :0086-755-86376605 E-mail: fengbing.wa
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High channel: 2480MHz
Horizontal: _
| ¥ Paak AV cP Pk = Limit1 Limit2 —— Tracei Tm:t2|

é.
Freq[GHz]

1 1336.2500 3936 -0.85 40.21 74 -3 64 277 Horizontal PK Pass
1 1336.2500 30.08 -0.85 3093 54 -2392 277 Horizontal A Pass
2 2405 6250 4827 759 40.68 74 -2573 -01 Horizontal PK Pass
2 2405 6250 3749 759 299 54 -16.51 01 Horizontal A Pass
3 5188.1250 62.86 17.99 44 .87 74 -11.14 141.9 | Horizontal PK Pass
3 5188.1250 4582 17.99 27.83 54 -8.18 1419 | Horizontal A Pass
4 7542.0000 4239 36.31 6.08 74 -31.61 196.6 | Horizontal PK Pass
4 7542.0000 3552 36.31 -0.79 54 -18.48 196.6 | Horizontal A Pass
5 10708.5000 4694 39.09 7.85 74 -27.06 1403 | Horizontal PK Pass
5 10708.5000 3958 39.09 049 54 -14.42 140.3 | Horizontal A Pass
6 14274.0000 5048 4114 934 74 -2352 3328 | Horizontal PK Pass
6 14274.0000 4269 41.14 155 54 -11.31 332.8 | 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
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Vertical:
[ 7 Peak > AV aP PK —— Limiti Limit2 —— Tracel Trace? |

Level[dB{uV]]

Freq[GHz]

1 1381.8750 38.85 -06 3945 74 -35.15 2281 | Vertical PK Pass
1 1381.8750 29.26 -06 29.86 54 2474 2281 | Vertical AV Pass
2 2448.7500 46.49 7.74 3875 74 2751 2413 | Verlical PK Pass
2 2448 7500 3713 774 2939 B4 1687 2413 | Vertical AV Pass
3 5242 5000 58.28 18.99 39.29 74 -1572 100.2 | Vertical PK Pass
3 5242 5000 45 66 18.99 2667 54 83 100.2 | Vertical A Pass
4 7297.5000 428 35.95 6.85 74 -31.2 175.1 | Vertical PK Pass
4 7297.5000 3535 35.95 06 B4 1865 1751 | Vertical AV Pass
5 10153.5000 4593 38.31 7.62 74 -28.07 05 Vertical PK Pass
5 10153.5000 37.88 38.31 043 54 -16.12 05 Vertical A Pass
6 14316.0000 50.72 41.09 963 74 2328 2432 | Vertical PK Pass
[ 14316.0000 4243 41.09 134 54 1157 2432 | Verlical 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)

E-mail: fengbing wang@ rt.com
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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
(MH2z) (dBuV/m) | dB/m | (dBuV/m) [ (dBuV/m) | (dB) H/IV
Low Channel
2390 60.61 -8.76 51.85 74 22.15 H PK
2390 54.34 -8.76 45.58 54 8.42 H AV
2390 60.11 -8.73 51.38 74 22062 V PK
2390 55.98 -8.73 47.25 54 6.75 \Y AV
High Channel
2483.5 63.78 -8.17 55.61 74 18.39 H PK
2483.5 54.92 -8.17 46.75 54 7.25 H AV
2483.5 63.17 -8.17 55.00 74 19.00 V PK
2483.5 53.88 -8.17 45.71 54 8.29 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

s END OF REPORT**4%
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