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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: Transmitting mode with modulation
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
A 1GH
goveLGliz 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
Field Strength Mea;urement
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:
O'SmI l4—— Turn table
‘—{ Receiver
30MHz to 1GHz
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coarial cable <_|
(6m)

i 3m >

‘ Receiver: Pre-amplifier:

L, Coaxial cable (1Im}+~

Above 1GHz

Full Anechoic Chamber

RX Antenna I coaxial cable

(8m)

Test Procedure:

1. 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 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 shallt
restricted to a range of heights of from 1 m tg :
above the ground or reference ground plane} £

3. Corrected Reading: Antenna Factor + Cable Lo
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Read Level - Preamp Factor = Level

4. 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.

5. 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 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 C63.10-2020, 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(worst)

Please refer to following diagram for individual

Below 1GHz
Horizontal:
80.0 dBu¥/m
Limit: —_—
Margin: _—
40‘_1
- " 8
W' 4
1 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 dBuV/m dB Detector

1 484300  30.58 -7.57 23.01 40.00 -16.99 QP
2 139.6100  29.30 -7.14 2216 4350 -21.34 QP
3 191.0200 33.66 -9.82 23.84 4350 -19.66 QP
= 621.7000  26.79 1.76 2855 46.00 -1745 QP
5
6

801.1500  25.59 4.94 30.53 46.00 -1547 QP
* 8894200 2534 6.55 31.89 46.00 -14.11 QP

ng A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, Shenzhen Cify, Guangdéng Province, China
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Vertical:
80.0 dBu¥Y/m
Limit: _
Margin: —_
4[]_l T
— 4MW$:W
1 3
W
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 76.5600 45.55 -20.23 25.32 40.00 -1468 QP
2 154.1600 39.96 -19.92 20.04 4350 -23.46 QP
3 416.0600 42.46 -18.68 23.78 46.00 -22.22 QP
4 664.3800 46.19 -17.39 28.80 46.00 -17.20 QP
5 * 873.9000 48.13 -16.15 31.98 46.00 -14.02 QP
6 970.2000 48.59 -15.48 33.11 5400 -2089 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)
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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: Report and only recorded the worst-case scenario 802.11b.
1 GHz to 18 GHz, ANT1 802.11b Low Channel
Horizontal:
[ 7 Paak AV QP PK —— Limit1 Limit2 —— Trace1 Trace2 |

h 2

Level[dB{uV]]

Freq[GHz]

1 1476.8750 4068 2502 15.56 74 -3342 2639 | Honzontal PK Pass
1 1476.8750 30.52 2502 55 54 -23.48 253.9 | Horzontal AV Pass
2 2440.0000 471 274 19.7 74 -26.9 2826 | Honzontal PK Pass
2 2440.0000 3872 274 11.32 b4 -15.28 282.6 | Horzontal AV Pass
3 5198.1250 66.24 31.76 34.48 74 -1.76 9.9 Horzontal PK Pass
3 5198.1250 46.28 31.76 14.52 b4 -i.72 9.9 Honzontal AV Pass
4 7250.0000 36.03 6.89 29.14 74 -37.97 0.7 Horizontal PK Pass
4 7290.0000 28.88 6.89 2199 b4 -256.12 0.7 Honzontal AV Pass
5 10584.0000 43.05 14.26 2879 74 -3095 -0.1 Horizontal PK Pass
5 10584.0000 36.45 14.26 2219 54 -1755 -0.1 Horzontal AV Pass
6 14133.0000 49.06 19 30.08 74 -24.94 3555 | Horzontal PK Pass
G 14133.0000 41.76 19 2276 ) -12.24 3555 | Honizontal AV Pass

iyan Stg€et, Bao'an District, Shenzhen City, Guangdéng Province, China

Http: www
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Vertical :

T Peak oAV ap FK —— Limitd

Linit2 —— Tracei Trace?

Level[dB(uV)]

Fraq[GHz]

1 1578.1250 4077 2492 15.85 74 -3323 212 Vertical PK Pass
1 1578.1250 31.82 2492 69 b4 -22.18 212 Vertical AV Pass
2 23962500 46.89 2725 19.64 74 -27.11 3375 Vertical PK Pass
2 2396.2500 375 2725 10.26 54 -16.49 3375 Wertical AV Pass
3 5181.2500 633 31.74 31.56 74 -10.7 360 Vertical PK Pass
3 5181.2500 46.14 31.74 14.4 54 -7.86 360 Vertical AV Pass
4 8007.0000 37.76 829 2947 74 -3624 0 Vertical PK Pass
4 80070000 29.69 829 214 54 -24.31 0 Vertical AV Pass
5 11443.5000 4536 15.97 2939 74 -28.64 3542 Vertical PK Pass
5 114435000 37563 16597 21.56 b4 -16.47 3542 Vertical AV Pass
6 179685000 533 237 2959 74 -20.7 1778 Vertical PK Pass
6 17968.5000 46.1 237 22.39 54 -9 1778 Vertical AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgeet, Bao'an District, Sher tw, Guangdbng Province, China

TEL:00886-

FAX : 0086~

053,26606144 E-mail: fengbing.wang@
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1 GHz to 18 GHz, ANT H 802.11b Middle Channel

Horizontal:

[ 7 Peak AV aP PEK —— Limit] Limit2 —— Tracel TraceZ |

g
]
Freq[GHz]

1 5208.7500 6417 naT 324 T4 -9.83 27 Honzontal PK Pass
1 5208.8071 5741 n.a7 2564 b4 341 185.6 | Horizontal AV Fail
2 5213.1250 67.63 3n.T7 35.86 74 -6.37 27 Horizontal PK Pass
2 5213.1250 46.68 3197 14.91 54 -7.32 27 Horizontal AV Pass
3 5220.0000 64.15 31.78 32.37 T4 -9.85 27 Honzontal PK Pass
3 5220.0000 46.2 31.78 14.42 54 -7.8 27 Honzontal AV Pass
4 52256250 65.13 31.78 33.35 T4 -8.87 2.7 Honzontal PK Pass
4 52256250 46.66 31.78 14.88 b4 -1.34 27 Horzontal AV Pass
5 5231.8750 67.16 31.79 3537 74 -6.84 27 Horizontal PK Pass
5 5231.8750 46.37 3179 14.58 54 -7163 27 Honzontal AV Pass
6 7758.0000 37.44 797 2947 74 -36.56 277 Horzontal PK Pass
6 7758.0000 29.72 797 21.75 54 -2428 27T Honzontal AV Pass
7 10974.0000 45.01 15.47 2954 74 -28.99 2866 | Horzontal PK Pass
T 10974.0000 3724 1547 2177 54 -16.76 286.6 | Honzontal AV Pass
g 14305.5000 49.79 18.61 30.98 74 -24.21 142 Horizontal PK Pass
8 14305.5000 421 18.81 2329 54 -11.9 142 Honzontal AV Pass

li‘an Industrial Pasrk,No.58 and 60, Tangtou Avenue, Shiyan Stg€et, Bao'an District, Sher

E-mail: fengbing.wang@
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Vertical :

T Peak oA aP PKE —— Limit1

Limit2 —— Tracei Trace?

Level[dB{uV)]

Fregq[GHz]

1 1281.8750 39.67 2469 14.98 74 -3M433 14 Vertical PK Pass
1 1281.8750 30.96 2469 6.27 54 -23.04 1.4 Vertical AV Pass
2 2403.1250 46.66 2727 19.39 74 -2734 184.6 Vertical PK Pass
2 2403.1250 38.02 2727 10.75 54 -15.98 184.6 Vertical AV Pass
3 4560.0000 54.58 31.58 23.02 74 -19.42 495 Vertical PK Pass
3 4980.0000 45.36 31.58 13.8 54 -8.64 495 Vertical AV Pass
4 8334.0000 38.61 899 2962 74 -35639 6.5 Vertical PK Pass
4 8334.0000 30.53 899 2154 54 -23.47 6.5 Vertical AV Pass
] 10972.5000 44 81 15.46 2935 74 -29.19 465 Vertical PK Pass
5 10972.5000 3743 15.46 21.97 54 -16.57 465 Vertical AV Pass
6 16962.0000 4993 20.09 2984 74 -24.07 127.8 Vertical PK Pass
6 16962.0000 4157 20.09 2148 54 -12.43 127.8 Vertical AV Pass
ADD: Building A-B,Baoli' ustrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, Shenzhen City, Guangdéng Province

TEL:00886-

FAX :0086-755-86376605 E-ma

fengbing.wang@
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1 GHz to 18 GHz, ANT H 802.11b High Channel

Horizontal:

[ 7 Peak ¥ AV QP Pi —— Limit! Limit2 —— Tracel Trace? |

S

&

[

Fraq|GHz]
1 15431250 4058 2496 15.62 T4 -3342 04 Horizontal PK Pass
1 1543.1250 3238 2495 742 b4 -2162 04 Horizontal AV Pass
2 24451250 473 2742 19.88 74 -26.7 2503 | Honizontal PK Pass
2 24481250 28.76 27 42 11.24 54 -1524 2503 | Honzontal AV Pass
3 5180.6250 65.11 31.74 3337 74 -8.89 306.6 | Horizontal PK Pass
3 5180.6250 46.02 31.74 14.28 54 -7.98 306.6 | Horizontal AV Pass
4 7633.5000 26.05 7.96 2609 T4 -3795 1911 Horizontal PK Pass
4 7633.5000 295 7.96 21.54 54 -245 191.1 | Horizontal AV Pass
5 10443.0000 4294 13.72 2922 74 -31.06 163.6 | Horizontal PK Pass
5 10443.0000 3525 13.72 2153 54 -18.75 163.6 | Honzontal AV Pass
6 13614.0000 4803 18.01 30.02 74 -2697 2915 | Honzontal PK Pass
G 13614.0000 41.38 18.01 2337 54 -1262 2915 | Herzontal AV Pass
ADD: Building A-B,Baoli‘s ustrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stg€et, Bao'an District, Sher en City, Guangdéng Province

TEL:00886-

FAX :0086-755-86376605 E-ma

fengbing.wang@
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dB{u\)]

Level[

Freq[GHz]

1 2408.7500 47 27.29 19.71 74 27 196.6 | Vertical PK Pass
1 2408.7500 38.41 2729 11.12 54 -15.59 196.6 | Vertical AV Pass
2 3510.6250 67.99 2853 3946 74 -6.01 2456 | Vertical PK Pass
2 3510.6250 w7 2853 917 54 -16.3 2456 | Vertical AV Pass
3 5176.2500 69.76 31.74 38.02 74 424 2001 | Vertical PK Pass
3 5176.2500 46.11 31.74 14.37 54 -7.89 2001 | Vertical AV Pass
4 £955.5000 M6 6.21 25.39 74 -394 3285 | Vertical PK Pass
4 £955.5000 2748 621 2127 54 -26.52 3285 | Vertical AV Pass
5 10680.0000 44.45 1457 29.88 74 -29.55 1934 | Vertical PK Pass
5 10680.0000 36.72 14.57 22.15 54 1728 1934 | Vertical AV Pass
6 13932.0000 4933 18.92 3041 74 -24 67 1229 | Vertical PK Pass
6 13932.0000 414 18.92 2248 54 -128 1229 | Verfical 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.

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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6.7.3. Restricted Bands Requirements
Test result for 802.11b 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/V
Low Channel
2390 61.33 -8.76 52.57 74 21.43 H PK
2390 53.83 -8.76 45.07 54 8.93 H AV
2390 61.86 -8.73 53.13 74 20.87 V PK
2390 57.73 -8.73 49.00 54 5.00 V AV
High Channel
2483.5 61.06 -8.17 52.89 74 21.11 H PK
2483.5 53.80 -8.17 45.63 54 8.37 H AV
2483.5 60.56 -8.17 52.39 74 21.61 V PK
2483.5 53.04 -8.17 44.87 54 9.13 V AV

Note: Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

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

Level (dBuV) = Readinglevel (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

srxEND OF REPORT#v+¢x
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