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3.3. Band Edge Emissions

Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247
Restricted Frequency Band (dBuVv/m)(at 3m)
(MHz) Peak Average
2310 ~2390 74 54
2483.5 ~2500 74 54

Conducted band edge limit: The highest point of the operating frequency waveform down 20dB
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Test Procedure

1. The EUT was setup and tested according to ANSI C63.10:2013 requirements.

2. The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level.

3. The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated
measurement.

5. The receiver set as follow:

RBW=1MHz, VBW=3MHz Peak detector for Peak value.
RBW=1MHz, VBW see note 1 with Peak Detector for Average Value.

Note 1: For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements. For the Duty Cycle please refer to
clause 3.7 Duty Cycle.

Test Mode

Please refer to the clause 2.3.

Test Results
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Ant. Pol. Horizontal
Test Mode: B Mode 2412MHz
110.0 dBu¥/m
FCC Part15 Class C 3M Aboge-1G Peak
60
FCC Part15 Clasg' C Y Above-1G AY
) BV
10.0
2305.200 2317.20 2329.20 2341.20 2353.20 2365.20 2377.20 2389.20 2401.20 2425.20 MHz
No. Frequency | Factor | Reading | Level Limit |Margin| J .
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 2390.000 31.10 23.03 54.13 74.00 |-19.87| peak
2 2390.000 31.10 11.20 42.30 54.00 |-11.70f AVG
Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: B Mode 2412MHz
110.0 dBu¥/m
FCC Part15 Class C 3M AboveqlG Peak
G0
FCC Part15 Class C 3M Above-1G AY
1
*
10.0
2303.500 2315.50 2327.50 2339.50 2351.50 2363.50 2375.50 2387.50 2399.50 2423.50 MHz

Frequency | Factor | Reading | Level Limit |Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)

1 2390.000 31.10 20.44 51.54 74.00 |-22.46| peak
2 2390.000 31.10 9.21 40.31 54.00 |[-13.69] AVG

No. Detector

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: B Mode 2462 MHz

110.0  dBuV/m

FCC Part15 Class C 3M Above-1G Peak

60 1
x FCC Part15 Class C 3M Above-1G AY
\)‘
fe i
10.0
2451200 2463.20 247520 248720 249920 2511.20 2523.20 253520 2547.20 2571.20 MHz

No Frequency | Factor | Reading | Level Limit |Margin| o~
) (MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)

1 2483.500 31.50 24.35 55.85 74.00 |[-18.15| peak
2 2483.500 31.50 13.94 45.44 54.00 | -8.56 | AVG

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: B Mode 2462 MHz
1100 dBuV/m
FCC Part15 Class C 3M Above-1G Peak
60
/‘\\ 1 FCC Part15 Class C 3M Above-1G AV
LT
10.0
2451. 600 2463.60 2475.60 248760 249360 2511.60 2523.60

253560 2547 .60 2571.60 MHz

No Frequency | Factor | Reading | Level Limit |Margin| o~
) (MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)

1 2483.500 31.50 21.79 53.29 74.00 |-20.71
2 2483.500 31.50 11.61 43.11 54.00 |[-10.89| AVG

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: G Mode 2412MHz
1100 dBuV/m
FCC Part15 Class C 3M Above-1G Peak
1
60
FCC I-'altTh Clazz C 3H Above-1G AY
M,//
10,0
2305200 2317.20 232920 234120 2353.20 2365.20 2377.20 238920 240120 2425 20 MH:z

Frequency | Factor | Reading | Level Limit |Margin
(MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)

1 2390.000 31.10 30.01 61.11 7400 |-12.89| peak
2 2390.000 31.10 11.73 42.83 54.00 |-11.17| AVG

No. Detector

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: G Mode 2412MHz
110.0  dBuV/m

FCC Part15 Class C 3M Above-1G Peak

60
FCC I-'art]h1 Jass C 3 Hbove-1G AY

L

10.0
2302800 2314.80 2326.80 2338.80 2350.80 2362 80 2374.80 2386.80 2398.80 2422 80 MHz

No Frequency | Factor | Reading | Level Limit |Margin| o~
) (MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)
1 2390.000 31.10 21.61 52.71 74.00 |[-21.29| peak
2 2390.000 31.10 10.20 41.30 54.00 |[-12.70[ AVG
Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: G Mode 2462MHz
1100 dBuVY/m
FCC Part15 Class C 3M Above-1G Peak
X
(1]}

FCC Part15 Class C 3M Above-1G6 AV

/ N

0.0
2448800 2460.80 2472 80 2484 80 2496 80 2508.80 2520.80 253280 2544 80 2568 80 MHz
No. Frequency | Factor | Reading | Level Limit |Margin| o~

(MHz) ~ | (dB/m) | (dBuV) |(dBuv/m)|(dBuv/m)| (dB)
1 | 2483500 | 3150 | 32.05 | 6355 | 74.00 [-10.45] peak
2 | 2483500 | 3150 | 1229 | 4379 | 54.00 [-10.21] AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: G Mode 2462MHz
1100 dBuV/m
/\ FCC Part15 Class C 3M Above-1G Peak
60 1
4 FCC Part15 Class C 3M Above-1G AV

/ Ly 1

10.0
2448 800 2460.80 2472 80 2484 80 2496.80 2508.80 2520.80 2532.80 2544 80 2568.80 MHz
No. Frequency | Factor | Reading | Level Limit |Margin| o~

(MHz) ~ | (dB/m) | (dBuV) |(dBuv/m)|(dBuv/m)| (dB)
1 | 2483500 | 3150 | 2559 | 57.09 | 74.00 [-16.91 peak
2 | 2483500 | 3150 | 1017 | 4167 | 54.00 [-12.33] AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: N(HT20) Mode 2412MHz
110,00 dBuV/m
FCC Part15 Class C 3M Above-1G Peak
50 FCC Pagl5 Cl C AH Ab -1G AY
WL—/’/
No Frequency | Factor | Reading | Level Limit  |Margin|
) (MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)
1 2390.000 31.10 23.50 54 .60 74.00 |-19.40| peak
2 2390.000 31.10 11.19 42.29 54.00 |-11.71] AVG
Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

ey PEEFMENTUEERERS
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Ant. Pol. Vertical
Test Mode: N(HT20) Mode 2412MHz
10,0 dBuV/m
FCC Part15 Class C 3M Ahm
60
FCC I-'artl' Class C 3 Above-1G AY
PP i, ’/J
10,0
2304000 2316.00 2328.00 2340.00 2352.00 236400 2376.00 238800 2400.00 242400 MHz

Frequency | Factor | Reading | Level Limit  |Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)

1 2390.000 31.10 22.24 53.34 74.00 |[-20.66| peak
2 2390.000 31.10 10.14 41.24 54.00 |[-12.76] AVG

No. Detector

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: N(HT20) Mode 2462MHz
1100 dBuV/m

FCC Part15 Class C 3M Above-1G Peak

S

60
FCC Part15 Class C 3W Above-1G AY
10,0
2450.000 2462.00 2474.00 2486.00 2438.00 2510.00 252200 2534.00 2546.00 2570.00 MHz
No. Frequency | Factor | Reading | Level Limit  (Margin| o

(MHz) ~ | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2483500 | 3150 | 3362 | 6512 | 74.00 | -8.88 | peak
2 | 2483500 | 3150 | 1126 | 4276 | 54.00 |-11.24] AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: N(HT20) Mode 2462MHz
110.0  dBuV/m
/\ FCC Part15 Class C 3M Above-1G Peak
:11]
1 FCC Pari15 Clazs C 3 Above-1G AY

s

10.0
2450.000 2462.00 2474.00 2486.00 24398.00 2510.00 2522.00 2534.00 2546.00 2570.00 MHz
No. Frequency | Factor | Reading | Level Limit |Margin| o~

(MHz) ~ | (dB/m) | (dBuV) |(dBuv/m)|(dBuv/m)| (dB)
1 | 2483500 | 3150 | 2266 | 54.16 | 74.00 |-19.84] peak
2 | 2483500 | 3150 | 1011 | 4161 | 54.00 [-12.39] AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: N(HT40) Mode 2422MHz
1100 dBuV/m
FCC Part15 CIaMMIMA
]
1
50 FCC Part1y Clasz C 3W Above-1G AV
.,-M-*J"’IJ
No Frequency | Factor | Reading | Level Limit  |Margin|
) (MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)
1 2390.000 31.10 30.23 61.33 74.00 |-12.67| peak
2 2390.000 31.10 12.09 43.19 54.00 |-10.81] AVG
Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: N(HT40) Mode 2422MHz
110.0  dBuV/m
FCC Part15 Class C 3M ﬁhwe-l[ij’eak
V
&0 1
%CC Part19 Class C 3M Above-1G AY
4 \
10.0
2294 500 2309.50 2324.50 2339.50 2354.50 2369.50 2384.50 2399.50 2414.50 244450 MHz
No Frequency | Factor | Reading | Level Limit  |Margin|
) (MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)
1 2390.000 31.10 26.02 57.12 74.00 |-16.88| peak
2 2390.000 31.10 10.22 41.32 54.00 |-12.68] AVG
Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Horizontal
Test Mode: N(HT40) Mode 2452MHz
1100 dBuV/m
/_,_»-f"‘-\ m FCC Part15 Class C 3M Above-1G Peak
Y
60 J

FCC Part15 Class C 3H Above-1G AY

S

10.0
2431.000 2446.00 2461.00 247600 2491.00 2506.00 2521.00 2536.00 2551.00 2581.00 MHz
No. Frequency | Factor | Reading | Level Limit  |Margin|

(MHz) ~ | (dB/m) | (dBuV) |(dBuV/m)|(dBuv/im)| (dB)
1 | 2483500 | 3150 | 27.25 | 5875 | 74.00 |-15.25| peak
2 | 2483500 | 31.50 | 1156 | 43.06 | 54.00 |-10.94] AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Ant. Pol. Vertical
Test Mode: N(HT40) Mode 2452MHz
110.0 dBuV/m

FCC Part15 Class C 3M Above-1G Peak

Y

60
; FCC Part15 Class C 3M Above-1G AV
10.0
2429500 2444.50 2459.50 2474.50 24893.50 2504 50 2519.50 2534.50 2549.50 2579.50 MHz
No. Frequency | Factor | Reading | Level Limit |Margin| o~

(MHz) = | (dB/m) | (dBuv) [(dBuV/m)|(dBuv/m)| (dB)
1 | 2483500 | 31.50 | 2388 | 5538 | 74.00 |-18.62] peak
2 | 2483500 | 3150 | 10.03 | 4153 | 54.00 |-12.47| AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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11G_Antl_High 2462
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11N40SISO_Antl_Low_2422
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3.4. Bandwidth
Limit

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(2)

Test Item Limit Frequency Range(MHz)
. >=500 KHz
Bandwidth (6dB bandwidth) 2400~2483.5

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.
2. DTS Spectrum Setting:
(1) Set RBW =100 kHz.
(2) Set the video bandwidth (VBW) = 3 RBW.
(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.
OCB Spectrum Setting:
(1) Set RBW = 1% ~ 5% occupied bandwidth.
(2) Set the video bandwidth (VBW) = 3 RBW.
(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.
NOTE: The EUT was set to continuously transmitting in each mode and low, Middle and high channel for

the test.

Test Mode

Please refer to the clause 2.3.
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Test Results

Page 75 of 97

Report No.: CTC20210023E12

99% Bandwidth

6dB Bandwidth

Type Channel (MH2) (MH2) Limit (kHz) Result

01 11.588 8.120

802.11b 06 11.668 8.120 2500 Pass
11 11.828 7.160
01 17.183 15.480

802.11g 06 16.983 15.240 =500 Pass
11 16.983 15.240
01 17.902 15.240

802.11n(HT20) 06 17.822 15.800 >500 Pass
11 18.142 15.240
03 36.044 35.360

802.11n(HT40) 06 36.284 35.360 >500 Pass
09 36.124 35.360

N3
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99% Bandwidth
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11G_Antl_2412
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11IN20SISO_Antl_2412
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3.5. Peak Output Power

Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (b)(3)
Section Test Iltem Limit Frequency Range(MHz)
CFR 47 FCC 15.247(b)(3) Maxgﬂt‘;t‘tcp%w:rcted 1 Watt or 30dBm 2400~2483.5
ISED RSS-247 5.4 d EIRP 4 Watt or 36dBm 2400~2483.5

Test Configuration

Test Procedure

1. The maximum conducted output power may be measured using a broadband Peak RF power meter.

2. Peak power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor.

3. The power meter implemented triggering and gating capabilities which were set up such that power
measurements were recorded only during the ON time of the transmitter.

4. Record the measurement data.

Test Mode
Please refer to the clause 2.3

Test Result
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Test Mode Antenna Channel Result [dBm] Limit [dBm] Verdict
2412 17.13 <=30 PASS

11B Antl 2437 17.33 <=30 PASS
2462 17.03 <=30 PASS

2412 16.13 <=30 PASS

11G Antl 2437 16.26 <=30 PASS
2462 16.51 <=30 PASS

2412 15.38 <=30 PASS

11N20SISO Antl 2437 15.76 <=30 PASS
2462 15.83 <=30 PASS

2422 14.40 <=30 PASS

11N40SISO Antl 2437 14.47 <=30 PASS
2452 14.52 <=30 PASS

Note: Test results increased RF cable loss by 0.5dB.

uE
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3.6. Power Spectral Density

Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (e)/ RSS-247 5.2 b:
Test Item Limit Frequency Range(MHz)
Power Spectral Density 8dBm(in any 3 kHz) 2400~2483.5

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

2. The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in

the block diagram above. The measurement according to section 10.2 of KDB 558074 D01 DTS Meas

Guidance v05r02.

3.  Spectrum Setting:

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz

Set the VBW to: 10 kHz

Detector: peak

Sweep time: auto

Allow trace to fully stabilize. Then use the peak marker function to determine the maximum amplitude level.

Test Mode
Please refer to the clause 2.3
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Test Result
Type Channel PoweE dsé)ri(;gligensny Limit (dBm/3kHz) Result
01 -6.86
802.11b 06 -7.48 <8.00 Pass
11 -7.75
01 -14.25
802.11g 06 -13.4 <8.00 Pass
11 -13.16
01 -14.89
802.11n(HT20) 06 -14.27 <8.00 Pass
11 -14.46
03 -19.42
802.11n(HT40) 06 -19.41 <8.00 Pass
09 -19.88

Note . Duty Cycle Correction Factor = 10*log(1/duty cycle)
The Duty Cycle Correction Factor is compensated in the graph.

1-2/F., Building 2, Jiaguan Building, Guanlan High-Tech Park, Shenzhen, Guangdong, China
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3.7. Duty Cycle

Limit

None, for report purposes only.

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

2.  The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in

the block diagram above. The measurement according to section 10.2 of KDB 558074 D01 DTS Meas

Guidance v05r02.

3. Spectrum Setting:

Set analyzer center frequency to DTS channel center frequency.

Set the span to OHz

Set the RBW to 10MHz

Set the VBW to 10MHz

Detector: peak

Sweep time: auto

Allow trace to fully stabilize. Then use the peak marker function to determine the maximum amplitude level.

Test Mode
Please refer to the clause 2.3

Test Result

Test Mode Antenna Channel 'Igruarr;?irgrl]s[sr;?st’] T;)ae?;nc]l[srf]lsln Duty Cycle [%]

2412 8.39 8.49 98.82

11B Antl 2437 8.39 8.49 98.82

2462 8.39 8.49 98.82

2412 1.39 1.49 92.95

11G Antl 2437 1.39 1.49 93.03

2462 1.39 1.49 92.95

2412 1.30 1.40 9251

11N20SISO Antl 2437 1.30 1.40 92.51

2462 1.30 1.40 92.60

2422 0.10 0.14 68.14

11N40SISO Antl 2437 0.10 0.14 68.42

2452 0.10 0.14 68.42
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3.8. Antenna requirement

Requirement

FCC CFR Title 47 Part 15 Subpart C Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of antenna
that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector
is prohibited.

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1)(i):

(i) Systems operating in the 2400~2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the maximum
conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain
of the antenna exceeds 6dBi.

Test Result

The directional gain of the antenna less than 6dBi, please refer to the EUT internal photographs antenna
photo.

**********************TH E E N D**********************
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