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Ant. Pol. Horizontal
Test Mode: N(HT20) Mode 2462MHz

110.0 dBu¥/m

FCC Part15 Class C 3M Above-1G Peak

]

60
FCC Part15 Class C 3M Above-1G AY

10.0
2448 800 246080 2472 80 2484 80 249680 2508.80 2520.80 2532 80 2544 80 256880 MHz
Frequenc Factor | Readin Level Limit |Margin
No. q y g g Detector

(MHz) (dB/m) | (dBuv) |(dBuV/m)|(dBuvim)| (dB)
1 | 2483500 | 3150 | 3650 | 68.00 | 74.00 | -6.00| peak
2 | 2483500 | 3150 | 1591 | 4741 | 54.00 | -6.59| 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  dBu¥/m

/’/\’\ FCC Part15 Class C 3M Above-1G Peak

1 FCC Part15 Class C 3M Above-1G AY

G| I

60

10.0
2447 600 245960 2471.60 2483 60 2495 60 2507 60 2519.60 2531.60 2543 60 2567 60 MHz
Frequenc Factor | Readin Level Limit |Margin
MNo. a y g g Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuvim)| (dB)
1 | 2483500 | 3150 | 23.16 | 54.66 | 74.00 [-19.34| peak
2 | 2483500 | 3150 | 969 | 41.19 | 54.00 |-12.81] 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. Horizontal
Test Mode: N(HT40) Mode 2422MHz

110.0  dBu¥/m

FCC Part15 Class C 3M pbove-1G Peak

1
®

60
FCC Part15 flass C/3M Above-1G AV

‘/__,"—-—/

10,0
2244 000 226400 2284 .00 Z304.00 2324.00 2344 00 2364 .00 238400 2404 00 2444 00 MHz
Freguenc Factor | Readin Level Limit |Margin
No. q y g g Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2390000 | 31.10 | 3594 | 67.04 | 74.00 | -6.96| peak
2 | 2390.000 | 31.10 | 2005 | 51.15 | 54.00 | -2.85| 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 Clags C 3M Above-1G Peak

1
x

5]
CC Part]3 Class C 3M Above-1G AY

1 \

10.0
2293900 230890 232390 233890 2353.90 2368.90 2383.90 239890 241390 244390 MHz
Frequen Factor | Readin Level Limit |Margin
MNo. q cy g g Detector

(MHz) | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2390000 | 31.10 | 3586 | 66.96 | 74.00 | -7.04 | peak
2 | 2390.000 | 31.10 | 2063 | 51.73 | 54.00 | -2.27| 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

110.0  dBu¥/m

FCC Part15 Class C 3M Above-1G Peak

T

60
FCC Part15 Class C 3M Above-1G AV

10.0
2428.000 2448.00 2468.00 2488.00 2508.00 2528.00 2548.00 2568.00 2588.00 2628.00 MHz
No. Frequency | Factor | Reading | Level Limit |Margin Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2483500 | 3150 | 33.04 | 6454 | 74.00 | -9.46]| peak
2 | 2483500 | 3150 | 15.89 | 47.39 | 54.00 | -6.61| 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

(\/\F\\ FCC Part15 Class C 3M Above-1G Peak
FCC Part15 Clazs C 3M Above-1G AV

N -

60

10.0
2431 000 2446.00 2461.00 247600 2491_00 2506.00 2521.00 2536.00 2551.00 2581.00 MHz
Freguenc Factor | Readin Level Limit [|Margin
No. q y g g Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2483500 | 3150 | 2824 | 59.74 | 74.00 |-14.26] peak
2 | 2483500 | 3150 | 11.48 | 4298 | 54.00 |-11.02] 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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Conducted Emission data:

Page 71 of 97

Report No.: CTC20210085E12

11B_Antl_Low_2412

Spectrum ] né-:'
Ref Level 20.00 dBm Offset 0.50 dB & RBW 100 kHz
o Att 30 dE  SWT  151.7 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
M1[1] 1.17 dBm|
o 2.411470 GHz
10 dem m2[1] ML _44.38 dBm)|
ods 4l A2 400000 GHz
o mrw I
D1 -15.830 denmr ) I
-20 dBmr \
-a0d M 'Ut
-40 dem ‘Iﬂw \U“"
d |fu I'HI
-50 ﬂﬂjv T
M
VAT PRSI WARYIDRTY TR D |
BT vy e i
-70 dBm:
Start 2.3 GHz 691 pts Stop 2.43 GHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 2.41147 GHz 4,17 dBm
M2 | 2.4 GHz -44,38 dBm
M3 2,39 GHz -59.40 dBm
M4| 2,398536 GHz -36.97 dBm
J [
Date: 21.FE

11B_Antl_High_2462

Spectrum ]

(®]

Ref Level 20.00 dBém
j» Att 30 dB

Offset 0.50 dB & RBW 100 kHz

SWT

132.7 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk View

10 dBm

M1[1]

|

0 dém

M2[1]

+.70 dBm|
2.463000 GHz|
-51.28 dBm)|
2.483500 GHz|

.10 dB ‘

il

i
D1 ;15300

-20 dBm

dBrm W)

/

=30 dl

i

-40 d"w"

oy
@rﬁ

s,

-60 derr

han e st
=

o)

-70 dBmv

Start 2.44 GHz

691 pts

Stop 2.55 GHz

Marker

X-value

¥-value | Function |

Function Result |

Type | Ref | Trc
M1

| M2 1
M3

2.463 GHz
2.4835 GHz
2.5 GHz

4,70 dBm
-51.28 dBm |
-60.37 dBm

M4 |

2.483522 GHz

-51.28 dBm

[T

11G_Antl Low 2412

Spectrum ] né-:'
Ref Level 20,00 dBm  Offset 0.50 dBé & RBW 100 kHz
o Att 30 dE  SWT 1517 ps @ VBW 300 kH:  Mode Auto FFT
@ 1Pk View
M1[1] 1.64 dBm)
" 2.412600 GHz
10 d8m M2[1] -39.51 dBm)|
s M2.400000 GHz|
-10 dB \
20dBM—tr) 21 gan dam [,‘ '\
-40 dem - MN— ]KM
o ! "
B ey e S Shi=o Lidaas
-70 dem:
Start 2.3 GHz 691 pts Stop 2.43 GHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 1 2.4126 GHz -1.64 dBm
M2 1 2.4 GHz -39.51 dBm |
M3 1 2,39 GHz -45.68 dBm
M4 1 2,399478 GHz -35.64 dBm
) J Gl ee
Date: 21.FEB.2021 15:03:15
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11G_Antl_High 2462

Spectrum I:Ié_:l

Ref Level 20,00 dBrm  Offset 0.50 dB & RBW 100 kHz
J ALL 30 dB  SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View

M1[1] 0.80 dBm|

2.462680 GHz|
m2[1] -49.42 dBm
0 dBm- s 2.483500 GHz|

2048 D1 -20.800 dBn \

10 dBm

-30 di

40 dBm
W M g
Y ny
M3

-60 dBr it < R A

=70 dBmv

.ﬁl‘t 2.44 GHz 691 pts Stop 2.55 GHz
Marker

Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 1 2.46268 GHz -0.80 dBm |
M2 | 1 2.4835 GHz -49.42 dBm |
M3 1 2.5 GHz -60.84 dBm
M4 1 2.484159 GHz -49.41 dBm

J J G

11IN20SISO_Antl_Low_2412

( o
Spectrum ] 5

Ref Level 20,00 dBm  Offset 0.50 d& & RBW 100 kHz

le Att 30dB  SWT 151.7 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
M1[1] 1.36 dBm|
2.411280 GH
10 dBm "
M2[1] -39.73 dBm|

M12.400000 GHz|

N D1 -21.360 dBm f \
-40 dBrv ry} \'
sl Uy

a0 dB add L b M.mmmw
N T Tt U

-70 dBm:
Start 2.3 GHz 691 pts Stop 2.43 GHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 1 2.41128 GHz -1.36 dBm
M2 | 1 2.4 GHz -39.73 dBm | |
M3 1 2,39 GHz -49.76 dBm
M4| 1 2,398536 GHz -38.64 dBm
J J G e
Date: 21.FEB.2021 15:10:03

11N20SISO_Antl_High_2462

( o
Spectrum ] 5

Ref Level 20,00 dBm  Offset 0.50 d& & RBW 100 kHz

o Att 30 dE  SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT
(@ 1Pk View
M1[1] 0.59 dBm|
2.462680 GH
10 dBm N
M2[1] -48.51 dBm)|

o b 2.483500 GHz
-10 dB M\
a0 d

dBe
40 deqp o
L d "
M3

60 dB L N N s N
dBrr Y =T R P T T

0-dBm—D1 -20,580 dany

-70 dBmv

Start 2.44 GHz 691 pts Stop 2.55 GHz
Marker

Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 2.46268 GHz -0.59 dBm |

2.4835 GHz -48.51 dBm |
2.5 GHz -60.87 dBm
2.483841 GHz -46.88 dBm

) ] (L s

4
[
[
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11N40SISO_Antl_Low_2422

Spectrum I:Ié_:l

Ref Level 20,00 dBrm  Offset 0.50 dB & RBW 100 kHz

o att 30 dB SWT  170.7 ps @ VBW 300 kHz  Mode Auto FFT
@ 17k View
M1[1] 5.42 dBm)|
10 dBm 2.414510 GHz|
m2[1] -44.73 dBm)|
2.400000 GHz|
0 dem -
-10d
-20 dem: ] l
D1 -25.420 dBm 1 T

j:c.... L } /
Lifp ¥ W

-50 di
e A ol B st

=70 dBmv
Start 2.3 GHz 691 pts Stop 2.45 GHz
\=2ar =)
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 1 2.41451 GHz -5.42 dBm |
M2 T 2.4 GHz 44,73 dBm |
M3 1 2,39 GHz -46.58 dBm
M4 1 2.384565 GHz -41.63 dBm

) ) [

Date: 21.FER.2021 15:17:27

11N40SISO_Antl_High_ 2452

( o
Spectrum ] 5

Ref Level 20,00 dBm  Offset 0.50 d& & RBW 100 kHz

j ALt 30dE  SWT 151.7 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View
mM1[1] 5.64 dBm|
2.450760 GH.
10 dBm . N
m2[1] -53.06 dBm
2.483500 GHz|
0 dém T
10d 1 o endy
-20 dBm i
D1 -25.640 dBmr i
=30 dl

oo T
sod "“"Wrw 3

1, THTRPRTT T JI.V. |

50 dém SPUPN
-70 dBm:
Start 2.42 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 1 2,45076 GHz -5.64 dBm
M2 1 2.4835 GHz -53.06 dBm |
M3 1 2.5 GHz -57.21 dBm
M4 1 2.489522 GHz -45.28 dBm

) ) [
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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.

CTC Laboratories, Inc.
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Test Results

Page 75 of 97

Report No.: CTC20210085E12

99% Bandwidth

6dB Bandwidth

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

01 11.748 8.120

802.11b 06 11.788 8.120 2500 Pass
11 11.788 8.120
01 16.983 15.520

802.11g 06 17.103 15.560 =500 Pass
11 16.903 15.240
01 18.062 15.240

802.11n(HT20) 06 18.102 15.240 >500 Pass
11 17.982 15.240
03 36.124 35.360

802.11n(HT40) 06 35.964 35.360 >500 Pass
09 35.964 35.360

N3

Tel.: (86)755-27521059

ATERERERS

CTC Laboratories, Inc.
1-2/F., Building 2, Jiaguan Building, Guanlan High-Tech Park, Shenzhen, Guangdong, China
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99% Bandwidth

11B_Antl 2412

( =)
Spectrum ] v

Ref Level 30,00 dém Offset 0.50 dB & RBW 200 kHz
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@10k View
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11B_Antl_2462
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Spectrum ] v

Ref Level 30,00 dém Offset 0.50 dB & RBW 200 kHz

lo Att 40 dB SWT 28,4 ps @ VBW 500 kHz  Mode Auto FFT
@10k View
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11G_Antl_2412

Spectrum I:%‘l

Ref Level 3000 dém Offset 0.50 dB & RBW 500 kHz
= ALt 40 dB SWT 11.4 s & VBW 2 MHz  Mode Auto FFT
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11IN20SISO_Antl_2412

Spectrum I:%‘l

Ref Level 3000 dém Offset 0.50 dB & RBW 500 kHz
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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) Max(')rﬂt‘;)t‘t%%w:rcted 1 Watt or 30dBm 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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TestMode Antenna Channel ResultjdBm] Limit[dBm] Verdict

2412 15.84 <=30 PASS

11B Antl 2437 16.11 <=30 PASS
2462 16.23 <=30 PASS

2412 17.84 <=30 PASS

11G Antl 2437 18.42 <=30 PASS
2462 18.63 <=30 PASS

2412 18.22 <=30 PASS

11N20SISO Antl 2437 18.63 <=30 PASS
2462 19.04 <=30 PASS

2422 16.88 <=30 PASS

11N40SISO Antl 2437 17.26 <=30 PASS
2452 17.47 <=30 PASS

Note: Test results increased RF cable loss by 0.5dB.
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3.6. Power Spectral Density

Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (e):
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
TestMode Antenna Channel Result[dBm/3-100kHz] Limit[dBm/3kHz] | Verdict
2412 -8.21 <=8 PASS
11B Antl 2437 -8.19 <=8 PASS
2462 -9.21 <=8 PASS
2412 -12.67 <=8 PASS
11G Antl 2437 -12.37 <=8 PASS
2462 -12.25 <=8 PASS
2412 -12.54 <=8 PASS
11N20SISO Antl 2437 -12.35 <=8 PASS
2462 -12.00 <=8 PASS
2422 -18.00 <=8 PASS
11N40SISO Antl 2437 -16.14 <=8 PASS
2452 -16.02 <=8 PASS

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

TestMode Antenna Channel 'II;ruarr;ir;lrl]s[sr:qosr} T;Z?;ﬂ'?;':]n 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 1.38 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 92.60

11N20SISO Antl 2437 1.30 1.40 92.51

2462 1.30 1.40 92.51

2422 0.64 0.69 93.45

11N40SISO Antl 2437 0.64 0.69 93.44

2452 0.64 0.69 93.44
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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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