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3.6. Band edge and Spurious Emission (conducted)

LIMIT

FCC CFR Title 47 Part 15 Subpart C Section15.247 (d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement.

TEST CONFIGURATION

Spectrum Analyzer

o —
A pow EUT
Non-Conducted
Table
=t Ground Reference Plang e

TEST PROCEDURE

1.

Connect the antenna port(s) to the spectrum analyzer input.

2. Establish a reference level by using the following procedure
Center frequency=DTS channel center frequency
The span = 1.5 times the DTS bandwidth.

RBW = 100 kHz, VBW = 3 x RBW

Detector = peak, Sweep time = auto couple, Trace mode = max hold

Allow trace to fully stabilize

Use the peak marker function to determine the maximum PSD level

Note: the channel found to contain the maximum PSD level can be used to establish the reference level.

3. Emission level measurement
Set the center frequency and span to encompass frequency range to be measured
RBW = 100 kHz, VBW = 3 x RBW
Detector = peak, Sweep time = auto couple, Trace mode = max hold
Allow trace to fully stabilize
Use the peak marker function to determine the maximum amplitude level.

4. Place the radio in continuous transmit mode, allow the trace to stabilize, view the transmitter waveform on
the spectrum analyzer.

5. Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band excluding
restricted frequency bands) are attenuated by at least the minimum requirements specified (at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz). Report the three highest emissions relative to
the limit.

TEST MODE:

Please refer to the clause 2.3.

TEST RESULTS
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802.11b

CHO1-Bandedge

CH11-Bandedge

Spectrum u%:
Ref Level 20.00 dm  Offset 11.33 dB @ RBW 100 kHz
|= Att 30dB SWT 1327 ps @ VBW 300 kHz Mode Auto FFT
Count 2214300
1Pk View
M1[1] -2.08 dBm)|
Yo 2.412070 GHz
m2[1] -31.22 dBm|
0 d M% 400000 GHz|
-10 4l A L‘\ﬁ
20O 20080 dem — !
YMZH \
-30d Ww ——
-40 di ™
ol
- e T
-60 d
-70d
Start 2.3 GHz 691 pts Stop 2.43 GHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
ML 1 2.41297 GHz |
Mz 1 2.4 GHz
M3 1 2.39 GHz
M4] [ 1 2.397217 GHz |
—
i [T X
Date: 27.JUN.2019 13:37:36

Spectrum u%:
Ref Level 20.00 dém  Offset 11.36 08 @ RBW 100 kHz
lo att 30de  SWT 113.8us @ VBW 300kHz  Mode Auto FFT
Count 252/300
(@ 1Pk View
m1[1] 0.75 dBm)|
- 2.462370 GHz|
M2[1] -48.83 dBm)
i 2.483500 GHe|
-10d 4
=2f-dBm—D1 -19.250
30 et
-4
M3
S0 d i T T
60 dl
70
Start 2.44 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Tre | X-valua | Y-value | Function Function Result
ML| 1 2.46237 GHz 0.75 dBm |
mz| 1 2,4835 GHz -48.83 dBm_
M3[ 1 2.5 GHz -50.82 dém |
4] 1 2.485116 GHz | -47.45 dbm |

T

Date: 27.JUN.2019

13:48:00
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802.11b

CHO1-SE

Spectrum “%‘ Spectrum u%:
Ref Level 20.00 dem  Offset 11.33 dB @ RBW 100 kHz Ref Level 20.00 dbm  Offset 11.33 dB @ RBW 100 kHz
|o Att 20d8  SWT 948 ps @ VBW 300 kHz  Mode Auto FFT |» Att 20de  SWT  255ms @ VBW 300 kHz  Mode Auto Sweep
Count 10/10 Count 10/10
® 1Pk Max ® 1Pk Max
M1[1] -59.99 dBm m1[1] -43.26 dBi|
710.0600 MHz 4.823300 GHz|
1n0d 10d
o0d 0d
-10d -10 d
08 D1 -20.400 dBm d D1 -20.400 dbrm
30 d 30 d
-40 d -40 hal
-50 dl -50 T 'y
1
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‘ i ‘ ‘ T T 70 d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
. 1
il ] [T il [ EEEE]
Date Date: 27.JUN
Spectrum n%: Spectrum u%:
Ref Level 20.00 dém  Offset 11.36 8 @ RBW 100 kHz Ref Level 20.00 dbm  Offset 11.36 dB @ RBW 100 kHz
lo att 20ds  SWT 948 ps @ VBW 300 kHz  Mode Auto FFT o Att 20de  SWT  255ms @ VBW 300 kHz  Mode Auto Sweep
Count 10/10 Count 10/10
@ 1Pk Max @ 1Pk Max
m1[1] -59.09 dBi| m1[1] -44.63 dBi|
709.0910 MH2 4.873450 GHz|
10d 10d
od 0d
_10d -10 d
=2fdgm—01 -19.600 =2frufmm—01 -19.600 d
30 d 30 d
-40 di -40 d o
50 d S0 d T
1
-
70 d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
1
i R W il [ EEEE]
JUN.2019 13:45:35 Date: 27.JUN.2019 13:46:07
Spectrum “@’ Spectrum u%?
Reflevel 20,00 dBm  Offset 11.36 dB @ RBW 100 kHz RefLevel 20,00 dBm  Offset 11.36 db @ RBW 100 kHz
o Att 20dB SWT 948 s @ VBW 300kHz Mode Auto FFT lo Att 20de SWT  255ms @ VBW 300kHz Mode auto Sweep
Count 10/10 Count 10/10
@ 1Pk Max @ 1Pk Max
M1[1] -59.57 dBm| M1[1] -46.31 dBm|
846.6970 MHZ| 19.851300 GHz]
104 104
0de o di
-10d -10 dBy
—zodem—01 -15.230 —2uogm—L1 -19.230
-30ds -30 dBm
-40d -40d
ML
0 -50 dB t
M1
0d e
e | ‘ 70d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
p——
Il QAR W T
Date: 27.JUN.2019 13:49:28 Date: 13:50:00
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802.11g

CHO1-Bandedge

CH11-Bandedge

Spectrum

Ref Level 20.00 dBm
lo Att 30 dB
Count 207/300

()

Offset 11.33 dB @ RBW 100 kHz

SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT

@ 1Pk View

10 d

M1[1]

od

m2[1]

10 di

-9.81 dBm
2.416920 GHz|
-42.50 dBm)|
2.400000 GHz|

i

-20 di

D1 -29.810

==6-dBrm

a0 d

i,

" ,
L

60 di

70

Start 2.3 GHz

691 pts

Stop 2.43 GHz

Marker

X-value | Y-value |__Function

Function Result

Type | Ref | Trc |
MLl 1
M2 1|
M3| _ 4
4] 1

2.41692 GHz |
2.4 GHz
2.35 GHz

2.398536 GHz |

-9.81 dbm
-42,50 dém
-50.86 dBm_
-38.35 dBm |

il

Date: 3.JUL.2019

11:13:01

Spectrum

Ref Level 20.00 dem
o att 30 de
Count 252/300

(=)

Offset 11.36 dB @ RBW 100 kHz

SWT

113.8 ps @ VBW 300 kHz

Mode Auto FFT

® LPK View

10 df

m1[1]

od

m2[1]

o4 bbbl

-6.73 dBm)|
2.466980 GHz|
-44.78 dBm)|
2.483500 GHz|

-20 df

T
L
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D1 -26.730 dBm

-30d

P

~50 d

M3

-60

-70d

Start 2.44 GHz

691 pts

Stop 2.55 GHz

Marker
Type | Ref | Tre |
M1

X-value

Y-value |

Function

Function Result

ML 1
M2 1
M3| 4
144 | 1

2.46698 GHz
2,4835 GHz
2.5 GHz

2483522 GHz |

~6.73 dBm
-44,78 dBm
-51.58 dBm_
-44.78 dem |

)

Date: 27.JUN.2019

14:00:44
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802.11g

CHO1-SE

Ref Level 20,00 dBrm  Offset 11,33 dB8 @ RBW 100 kHz Ref Level 20,00 dem  Offset 11.33 dB8 @ RBW 100 kHz
|@ Att 20de  SWT 948 ps @ VBW 300 kHz  Mode Auto FFT o Att 20de  SWT 255 ms @ VBW 300 kHz Mode auto Sweep
Count 10/10 Count 10/10
® 1Pk Max ® 1Pk Max
mi[1] -59.95 dBm)| mi[1] -45.93 dBm)|
709.8670 MHz| 19.826650 GHz|
10 df 10d
0 di od
-10dB -10d
=20 d -20 d
i) dBm*Dl -28.630 dBm; 50 dEm*Dl -28.630 dBm;
40 df 40 df
M1
-50dB Sod
1
-60 d
- -70d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
—_— m———
Jil WD W il [T
Date: 27.JUN.2019 13:54:20 Date: 27.JUN.2019 13:54:53

CHO6-SE

(Srecr NG F | (e 0 )
Ref Level 20,00 dBm Offset 11,36 B @ RBW 100 kHz Ref Level 20.00 dém Offset 11,36 dB @ RBW 100 kHz

|» Att 20dE SWT 048 ps @ YBW 300 kHz  Mode Auto FFT o Att 20de  SWT 255 ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
® 1Pk Max @ 1Pk Max

M1[1] -59.86 dBm)| mi[1] -46.25 dBm)|

711.8390 MHz| 19.841100 GHz|
104 10 d
odl odl
-10 dBy -10d
-20 df -20 df
D1 -27 460 dBrr D1 -27.460 dBm
=30 dBm -30 dgm-
404 404
M1
50 dby s0d
1

‘ =70 dBrm

Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
—
i ] i WHRRRRRRD o

Date: 27.JUN.2019 13:58:17 Date: 27.JUN.2019 13:58:49

CH11-SE

(oecr GG GE. o =
Ref Level 20.00 dBrm  Offset 11.36 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 11.36 dB @ RBW 100 kHz
|& Att 20 dB SWT 948 p5 @ VBW 300 kHz Mode Auto FFT fo Att 20d8  SWT 255 ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10 Count 10/10
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M1[1] -59.82 dBm)| m1[1] -45.47 dBm)|
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10 d 10dl
0 di od
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-20 d -20 di
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=30 d -30 df
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Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
E— S DRl S)
i [ ] i [TTTTI
Date: 27.JUN.2019 14:02:12 Date: 27.JUN.2019 14:02:44
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802.11n20

CHO1-Bandedge

CH11-Bandedge

(=)

(=)

Spectrum
Ref Level 20,00 dm  Offset 11,33 dB @ RBW 100 kHz
lo att 30de SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT
Count 206/300
@ 1Pk View
Mi[1] -11.15 dBm|
- 2.416920 GHz|
m2[1] -39.91 dBm)
o 2.400000 GHz|
1
-10 df
20d8 J \
=30dBm—in1 .31.150 dBm / \d
-40 dBm ] iy
M
0.4 . I o ! .
g T
60 df
70 d
Start 2.3 GHz 691 pts Stop 2.43 GHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
ML 1 2,41692 Ghz | -11.15 dBm
M2 | 2.4 GHz | -39.91 dBm
M3 1] 2.39 GHz -49.08 dem |
4] | 1] 2,399855 GHz -40,62 dBm
—
1 QiRNiRRED e

Date: 3.JUL.2019 11:17:28

Spectrum
Ref Level 20,00 d8m  Offset 11,36 d8 @ RBW 100 kHz
o Att a0 de SWT 1138 s @ VBW 300kHz  Mode 4uto FFT
Count 233/300
@ 1Pk View
Mi[1] -11.39 dBm
16 2.469530 GHz|
m2[1] -46.44 dBm
0d 2.483500 GHz|
M1
-od M
P i
ANABI—n; 31,300 dBr
-40 dyy o
& ARG T =
-0
70 di
Start 2.44 GHz 691 pts Stop 2.55 GHz
[Marker
Type | Ref | Trc| X-value Y-value Function Function Result
MLl 1 2.46953 GHz | -11.30 dBm |
w2 1 2.4835 GHz | -46.44 dBm
M3 1 2.5 GHz -51.53 dBm |
4] 1] 2,483522 GHz -46,44 dBm

Date: 27.JUN.2019 14:12:42
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802.11n20

CHO1-SE

Spectrum :%1 Spectrum u%}
Reflevel 20,00 dem  Offset 11,33 dB @ RBW 100 kHz ReflLevel 20.00 dém  Offset 11,33 d8 @ RBW 100 kHz
lo At 20de SWT 943 ps @ VBW 300kHz Mode Auto FFT o att 20de SWT  255ms @ VBW 300kHz Mode auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max (@ 1Pk Max
m1[1] -59.33 dBm| m11] -45.75 dBm|
709.6730 MHz] 16.094300 GHz|
104 104
ad ad
-10 dB -10de
20 20d
=30 dem—D1 29610 d =30dfm——D1 29,610 d
-4 40 v
50 dB 0 i
i
-60
i ‘ 70
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
i ) i 0 v
27.0UN.2019 14:06:14 Date: 27.JUN.2019 14:06:46
Spectrum u%: Spectrum "'%’
RefLevel 20,00 dem  Offset 11.36 dB @ RBW 100 kHz Reflevel 20,00 dBm  Offset 11.36 dB @ RBW 100 kHz
lo att 20dB SWT 948 ps @ VBW 300 kHz  Mode Auto FFT o Att 20de SWT  255ms @ VBW 300kHz Mode Auto Sweep
Count 104101 Count 10/10
(@ 1Pk Max (@ 1Pk Max
m1[1] -59.39 dBm| m1[1] -46.04 dBm|
915.2410 MHz| 19.849600 GHz|
10d 104
0d od
-10dB -10d
20d 20d
=38dBm—D1 -28.790 dBm =38-dfw—01 -28,790 dbn
40 d 40l
M1
50 dB 0
1
50 d -
‘ t | -70 dém
Start 80.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
—_—
J1 J HRERRAED W J1 [T ]
JUN.2019 14:10:14 Date: 27.JUN.2019 14:10:46
Spectrum n%: Spectrum u%:
Ref Level 20.00 dém  Offset 11.36 0B @ RBW 100 kHz Ref Level 20.00 dBm  Offset 11.36 8 @ RBW 100 kHz
@ Att 20d8  SWT 948 ps @ VBW 300 kHz  Mode Auto FFT (@ Att 20dB SWT 255 ms @ VBW 300 kHz  Mode Auto Sweep
Count 10710 Count 10710
@ 1Pk Max (@ 1Pk Max
m1[1] -59.24 dBm| m1[1] -45.90 dBr|
706.2450 MHZ| 19.841100 GHZ|
10 df 10d
0 d 0 d
-10d -10dl
-20 ol -20dl
B D1 -30.450 dBm & D1 -30.450 dB
40 df -40 dl
M1
50 dl 50l
ML
60 d M
‘ ‘ 70l
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
— 1
Il (Y] )i TI]
Date: 27.JUN.2019 14: Date: 27.JUN.2019 14:14:43
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802.11n40

Spectrum "'%’ Spectrum ué?
Reflevel 20,00 dBm  Offset 11.33 dB @ RBW 100 kHz RefLevel 20,00 dém  Offset 11.36 dB @ RBW 100 kHz
o att 30 dB SWT 1327 ps @ VBW 300kHz Mode Auto FFT o att 30dB SWT 11385 @ VBW 300 kHz Mode auto FFT
Count 206/300 Count 231/300
® 1Pk View ® 1Pk view
M1[1] -13.66 dBm| Mi[1] -12.10 dBm)|
10 dl 2.426900 GHz 10 df 2.456950 GHz|
M2[1] -51.30 dBm)| m2[1] -47.08 dBm)|
od 2.400000 GHz od 2.483500 GHz|
04 101 04 i
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D1 -33.660 dB: D1 -32.100 dBrmr L
4
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N " N - Lo W, M
bRy e et ¥ = T e
-0 60 df
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Start 2.3 GHz 691 pts Stop 2.43 GHz Start 2,44 GHz 691 pts Stop 2.55 GHz
Marker Marker
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 o, 2.4269 GHz | -13.66 dBm | ML 2,45695 GHz | -12,10 dBm |
M2l L 2.4 GHz | “5IL:30.cRm; M2| | 1 2.4835 GHz | -47.08. dbin:
M3 1] 2.39 GHz -50.38 dBm | M3 1] 2.5 GHz -50.78 dem |
mel |1 2,394768 GHz -46,85 dBm 4] | 1 2.484797 GHz -43.63 dBm
—
1 Qi) W 1 (TR
Date: 28.JUN.2019 Date: 28.JUN. 06:13:06
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802.11n40

CHO03-SE

Spectrum u%:[ Spectrum
Ref Level 20.00 dBm  Offset 11.33 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 11,33 dB ® RBW 100 kHz
o Att 20dB  SWT 94315 @ VBW 300 kHz  Mode Auto FFT o Att 2008 SWT  285ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
@ 1Pk Max (@ 1Pk Max
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Spectrum u%:[ Spectrum n%:[
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Ref Level 20.00 dBm  Offset 11.36 dB @ RBW 100 kHz Ref Level 20.00 dbm  Offset 11.36 dB @ RBW 100 kHz
o Att 20dB  SWT  948us @ VBW 300 kHz  Mode Auto FFT o att 20dB  SWT  255ms @ VBW 300 kHz  Mode Auto Sweep
Count 10/10 Count 10/10
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Zhejiang Kezheng Electronic Product Inspection




Page 50 of 64

3.7. Band Edge Emissions

Report No.: 2019-9023

Restricted Frequency Band (dBuV/m)(at 3m)
(MHz) Peak Average
2310 ~2390 74 54
2483.5 ~2500 74 54

Note: All restriction bands have been tested, only the worst case is reported.

Test Configuration

1T Antenna
> tower
......... > 3m <‘ Hom
A d antenna
e /
\\ Spectrum
A - analyzer
S
Turntable A (- =]
i lm \\ ,
30cm E 188
» \“‘-Pre—amp = | o=

1 1 L |

Ground Plane

Test Procedure

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

The EUT is placed on a turn table which is 0.1 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=10Hz with PEAK Detector for Average Value.

Test Mode

Please refer to the clause 2.3.

Test Results
<] Passed " | Not Applicable

Note:
1) Final level= Read level + Antenna Factor + Cable Loss - Preamp Factor
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802.11b CHO1
Frequency ﬁead Antenna | Cable | Preamp Level Limit Line | Margin - Test
(MHz) evel Factor Loss Factor (dBuV/m) | (dBuV/m) (dB) Polarization value
(dBuV) | (dB/m) (dB) (dB)
2310 19.69 26.01 4.52 0 50.22 74 -23.78 Vertical
Peak
2390 20.74 26.84 4.89 0 52.47 74 -21.53 Vertical
2310 13.22 26.01 4.52 0 43.75 54 -10.25 Vertical
Average
2390 14.21 26.84 4.89 0 45.94 54 -8.06 Vertical
2310 17.64 26.11 4,52 0 48.27 74 -25.73 | Horizontal
Peak
2390 18.23 26.75 4.89 0 49.87 74 -24.13 | Horizontal
2310 15.42 26.11 4.52 0 46.05 54 -7.95 | Horizontal
Average
2390 15.86 26.75 4.89 0 47.50 54 -6.50 | Horizontal
802.11b CH11
Frequency | [oog | Antenna | Gable | Freamp | | eve | Limit Line | Margin | Test
(MHz) eve actor 0ss actor (dBuV/m) | (dBuV/m) (dB) olarization value
(dBuV) | (dB/m) (dB) (dB)
2483.78 21.32 26.01 4.52 0 51.85 74 -22.15 Vertical
Peak
2500 20.96 26.84 4.89 0 52.69 74 -21.31 Vertical
2483.62 16.21 26.01 4.52 0 46.74 54 -7.26 Vertical
Average
2500 15.1 26.84 4.89 0 46.83 54 -7.17 Vertical
2483.79 19.78 26.11 4.52 0 50.41 74 -23.59 | Horizontal Peak
ea
2500 20.14 26.75 4.89 0 51.78 74 -22.22 | Horizontal
2483.61 15.47 26.11 4.52 0 46.1 54 -7.90 | Horizontal
Average
2500 15.63 26.75 4.89 0 47.27 54 -6.73 | Horizontal
802.11g CHO1
Frequency | og | Antenna | Gable | Freamp | | eve | Limit Line | Margin | Test
(MHz) eve actor 0ss actor (dBuV/m) | (dBuv/m) (dB) olarization value
(dBuV) | (dB/m) (dB) (dB)
2310 23.12 26.01 4.52 0 53.65 74 -20.35 Vertical Peak
ea
2390 22.41 26.84 4.89 0 54.14 74 -19.86 Vertical
2310 18.1 26.01 4.52 0 48.63 54 -5.37 Vertical
Average
2390 16.21 26.84 4.89 0 47.94 54 -6.06 Vertical
2310 19.73 26.11 4.52 0 50.36 74 -23.64 | Horizontal Peak
ea
2390 20.52 26.75 4.89 0 52.16 74 -21.84 | Horizontal
2310 18.74 26.11 4.52 0 49.37 54 -4.63 | Horizontal
Average
2390 15.94 26.75 4.89 0 47.58 54 -6.42 | Horizontal
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802.11g CH11
Frequency Eeadl A,L‘te””a (Eab'e PFreamp Level | LimitLine | Margin | Test
(MHz) eve actor 0ss actor (dBuV/m) | (dBuV/m) (dB) olarization value
(dBuV) | (dB/m) (dB) (dB)
2483.63 20.44 26.01 4.52 0 50.97 74 -23.03 Vertical Peak
ea
2500 20.69 26.84 4.89 0 52.42 74 -21.58 Vertical
2483.64 15.72 26.01 4.52 0 46.25 54 -7.75 Vertical
Average
2500 15.13 26.84 4.89 0 46.86 54 -7.14 Vertical
2483.53 19.63 26.11 4.52 0 50.26 74 -23.74 | Horizontal
Peak
2500 21.31 26.75 4.89 0 52.95 74 -21.05 | Horizontal
2483.71 16.42 26.11 4.52 0 47.05 54 -6.95 | Horizontal
Average
2500 16.84 26.75 4.89 0 48.48 54 -5.52 | Horizontal
802.11n(H20) CHO1
Frequency ﬁeadl A,L‘te””a CIJ_abIe PFreamp Level Limit Line | Margin Polarizati Test
(MHz) eve actor 0SS actor (dBuV/m) | (dBuV/m) (dB) olarization value
(dBuV) | (dB/m) (dB) (dB)
2310 19.31 26.01 4.52 0 49.84 74 -24.16 Vertical
Peak
2390 20.45 26.84 4.89 0 52.18 74 -21.82 Vertical
2310 20.20 25.05 4.52 0 49.77 54 -4.23 Vertical
Average
2390 19.34 25.08 4.89 0 49.31 54 -4.69 Vertical
2310 20.41 26.11 4.52 0 51.04 74 -22.96 | Horizontal
Peak
2390 21.38 26.75 4.89 0 53.02 74 -20.98 | Horizontal
2310 14.2 26.11 4.52 0 44 .83 54 -9.17 | Horizontal
Average
2390 15.31 26.75 4.89 0 46.95 54 -7.05 | Horizontal
802.11n(H20) CH11
Frequency Eeadl A,L‘te””a (Eab'e PFreamp Level | LimitLine | Margin | . Test
(MHz) eve actor 0ss actor (dBuV/m) | (dBuv/m) (dB) olarization value
(dBuV) | (dB/m) (dB) (dB)
2483.6 20.31 26.01 4.52 0 50.84 74 -23.16 Vertical Peak
ea
2500 20.67 26.84 4.89 0 52.4 74 -21.6 Vertical
2483.53 16.23 26.01 4.52 0 46.76 54 -7.24 Vertical
Average
2500 16.12 26.84 4.89 0 47.85 54 -6.15 Vertical
2483.68 18.45 26.11 4.52 0 49.08 74 -24.92 | Horizontal Peak
ea
2500 20.51 26.75 4.89 0 52.15 74 -21.85 | Horizontal
2483.67 15.75 26.11 4.52 0 46.38 54 -7.62 | Horizontal
Average
2500 15.49 26.75 4.89 0 4713 54 -6.87 | Horizontal
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802.11n(N40) CHO03
Frequency ﬁead Antenna | Cable | Preamp Level Limit Line | Margin - Test
(MHz) evel Factor Loss Factor (dBuv/m) | (dBuV/m) (dB) Polarization value
(dBuV) | (dB/m) (dB) (dB)
2310 20.64 26.01 4.52 0 51.17 74 -22.83 Vertical
Peak
2390 20.38 26.84 4.89 0 52.11 74 -21.89 Vertical
2310 15.23 26.01 4.52 0 45.76 54 -8.24 Vertical
Average
2390 14.31 26.84 4.89 0 46.04 54 -7.96 Vertical
2310 20.81 26.11 4.52 0 51.44 74 -22.56 Horizontal
Peak
2390 21.4 26.75 4.89 0 53.04 74 -20.96 Horizontal
2310 14.62 26.11 4.52 0 45.25 54 -8.75 Horizontal
Average
2390 15.36 26.75 4.89 0 47 54 -7.00 Horizontal
802.11n(H40) CHO09
Frequency ﬁeadl A,L‘te””a CIJ_abIe PFreamp Level Limit Line | Margin Polarizati Test
(MHz) eve actor 0SS actor (dBuV/m) | (dBuV/m) (dB) olarization value
(dBuV) | (dB/m) (dB) (dB)
2483.60 20.34 26.01 4.52 0 50.87 74 -23.13 Vertical
Peak
2500 20.65 26.84 4.89 0 52.38 74 -21.62 Vertical
2483.60 14.68 26.01 4.52 0 45.21 54 -8.79 Vertical
Average
2500 14.86 26.84 4.89 0 46.59 54 -7.41 Vertical
2483.60 20.43 26.11 4.52 0 51.06 74 -22.94 Horizontal
Peak
2500 21.59 26.75 4.89 0 53.23 74 -20.77 Horizontal
2483.60 15.32 26.11 4.52 0 45.95 54 -8.05 Horizontal
Average
2500 15.68 26.75 4.89 0 47.32 54 -6.68 Horizontal
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3.8. Spurious Emission (Radiated)

Limit
Radiated Emission Limits (9 kHz~1000 MHz)
Frequency Field Strength Measurement Distance
(MHz) (microvolt/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Radiated Emission Limit (Above 1000MHz)
Frequency Distance Meters(at 3m)
(MHz) Peak Average
Above 1000 74 54
Note:

(1) The tighter limit applies at the band edges.
(2) Emission Level (dBuV/m)=20log Emission Level (uV/m).

Test Configuration

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver o

Below 30MHz Test Setup
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RX Antenna

Ant. feed |

point |

|

EUT |
Im —_—

Metal Full Soldered Ground Plane
Spectrum Analyzer

/ Receiver G

Below 1000MHz Test Setup

==

Antenna

- tower

Y anténna

EUT ‘
4m
& Spectrum
A — \ analyzer
= |1 L= N
v v =
Turntable { S Im © \ =
H cm ==
A iAoy \‘[- Pre-amp || | =

AAAAAALA | O ]

Above 1GHz Test Setup

e 3m {} | Hom

Test Procedure

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

2. The EUT is placed on a turn table which is 0.1 meter above ground for below 1 GHz, and 0.1m for above 1
GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

3. The EUT was set 3 meters from the receiving antenna, which was mounted on the top of a variable height
antenna tower.

4.  For each suspected emission, 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 to comply with the guidelines.

5.  Set to the maximum power setting and enable the EUT transmit continuously.
6. Use the following spectrum analyzer settings
(1) Span shall wide enough to fully capture the emission being measured;
(2) Below 1 GHz:
RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;

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.

(3) From 1 GHz to 10" harmonic:
RBW=1MHz, VBW=3MHz Peak detector for Peak value.
RBW=1MHz, VBW=10Hz RMS detector for Average value.

Test Mode

Please refer to the clause 2.3.
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Test Result

9 KHz~30 MHz and 18GHz~25GHz

From 9 KHz~30 MHz and 18GHz~25GHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.
Note:

1) Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2) The emission levels of other frequencies are very lower than the limit and not show in test report.
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30MHz-1GHz

Ant. Pol. Horizontal
(LN dBul '

n

FCC P15 Class ByGIF)

an | | l. |

|
| !
10 | i MJ‘% |
el s i
: |
30.000 = 'LE] 0

Reading Correct Measure-

MNo. Mk Freq. Level Factor ment Limit Owver
MHz dBut/ dg dBu\im dB/m dB Detector
1 218.3084  48.74 -16.20 J2.54 46.00 -13.46 QP
2 1 319.0406 5365 -13.44 40.21 4600 -579 QP
3 0 3318197 5531 -12.93 42.38 46.00 -3.62 QP
4 = 3596900 5550 -11.83 43.67 46.00 -233 QP
5 1 5342065 5221 -9.53 42.68 46.00 -3.32 QP
6 910.6240 4411 -4.27 35.84 4600 -616 QP

Emission Level= Read Level+ Correct Factor
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Ant. Pol. Vertical

BDLO  dBuV/m

70

FCC Pyt 15 Class BjQP)

50

a0

0
70
0.0 .
£ ] ] [CLE] 50 oo
Reading Correct Measure-
Mo, Mk. Freq. Level Factor ment Limit Owver
MHz dBu diE dBEuvim dB/m di& Detector
1 220.6488  48.78 -16.13 32.65 46.00 -13.35 QP
2 2707543  54.58 -14.93 39.65 46.00 -6.35 QpP
3 3305423 5263 -12.98 39.65 46.00 -6.35 QP
4 420.2853 48.80 -10.19 35.61 46.00 -7.39 QP
5 502.2345  49.83 -9.99 39.34 46.00 -6.16 QP
6 = 5646385 4990 -9.08 40.82 46.00 -5.18 QP

Emission Level= Read Level+ Correct Factor
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Adobe 1GHz
802.11b CHO1
Frequency f:\ifl A;;i?c?ra ?_izlse PFrZ(?trgrp Level Limit Line | Margin Polarization Test
(MHz) (dBuV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) value
1593.44 | 41.32 24.99 3.36 26.38 43.29 74 -30.71 Vertical
2135.64 | 42.44 26.94 3.74 37.33 35.79 74 -38.21 Vertical
4824.51 39.68 31.74 6.27 36.26 41.43 74 -32.57 Vertical
6729.22 38.34 34.14 6.5 35.12 43.86 74 -30.14 Vertical
1752.41 37.48 25.3 3.39 37.04 29.13 74 -44.87 | Horizontal Peak
2126.2 39.61 26.94 3.68 37.33 32.9 74 -41.10 | Horizontal
4826.38 | 41.22 31.44 5.8 37.01 41.45 74 -32.55 | Horizontal
6628.1 40.65 34.2 6.74 35.31 46.28 74 -27.72 | Horizontal
802.11b CHO06
Frequency f:\ifl A;;i?c?ra ?_?lese PFrZ(?trgrp Level Limit Line | Margin Polarization | Test value
(MHz) (dBuv) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
1441.2 40.1 24.99 3.36 26.38 42.07 74 -31.93 Vertical
2120.56 | 41.28 26.94 3.74 37.33 34.63 74 -39.37 Vertical
4874.48 37.51 31.74 6.27 36.26 39.26 74 -34.74 Vertical
7586.22 39.22 34.14 6.5 35.12 44.74 74 -29.26 Vertical
1750.82 39.12 25.3 3.39 37.04 30.77 74 -43.23 | Horizontal Peak
2129.74 | 40.44 26.94 3.68 37.33 33.73 74 -40.27 | Horizontal
3578.61 38.28 31.44 5.8 37.01 38.51 74 -35.49 | Horizontal
4874.29 | 42.01 34.2 6.74 35.31 47.64 74 -26.36 | Horizontal
802.11b CH11
Frequency IF_{:\?edl A;;ec?gra Cizl;lse PFr:gtrgrp Level Limit Line | Margin Polarization | Test value
(MHz) (dBuv) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
1209.41 41.3 24.99 3.36 26.38 43.27 74 -30.73 Vertical
212547 | 40.28 26.94 3.74 37.33 33.63 74 -40.37 Vertical
4923.93 38.12 31.74 6.27 36.26 39.87 74 -34.13 Vertical
7612.1 39.55 34.14 6.5 35.12 45.07 74 -28.93 Vertical
1259.56 38.61 253 3.39 37.04 30.26 74 -43.74 | Horizontal Peak
1706.29 | 40.24 26.94 3.68 37.33 33.53 74 -40.47 | Horizontal
3217.21 39.28 31.44 5.8 37.01 39.51 74 -34.49 | Horizontal
4923.55 | 42.95 34.2 6.74 35.31 48.58 74 -25.42 | Horizontal
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802.11¢g CHO1
Read | Antenna | Cable | Preamp oo ;
by | Level | Fecor' | Loss | Factor | (g | (auim | gy | Polrzaton | G
1583.48 40.61 24.99 3.36 26.38 42.58 74 -31.42 Vertical
2133.69 40.7 26.94 3.74 37.33 34.05 74 -39.95 Vertical
4824.62 38.57 31.74 6.27 36.26 40.32 74 -33.68 Vertical
5631.21 39.62 34.14 6.5 35.12 45.14 74 -28.86 Vertical
1595.47 39.1 253 3.39 37.04 30.75 74 -43.25 | Horizontal Peak
2128.4 42.65 26.94 3.68 37.33 35.94 74 -38.06 | Horizontal
4824.39 41.3 31.44 5.8 37.01 41.53 74 -32.47 | Horizontal
6698.62 42.51 34.2 6.74 35.31 48.14 74 -25.86 | Horizontal
802.11g CH06
Read | Antenna | Cable | Preamp oo ;
by | Level | Fecor” | Loss | Factor | (i | (auim | gy | Polrzaton | G
1645.15 41.22 24.99 3.36 26.38 43.19 74 -30.81 Vertical
2136.27 40.69 26.94 3.74 37.33 34.04 74 -39.96 Vertical
4824.58 39.54 31.74 6.27 36.26 41.29 74 -32.71 Vertical
5527.33 38.36 34.14 6.5 35.12 43.88 74 -30.12 Vertical
1598.62 40.21 253 3.39 37.04 31.86 74 -42.14 | Horizontal Peak
2120.34 41.59 26.94 3.68 37.33 34.88 74 -39.12 | Horizontal
4824.71 42.67 31.44 5.8 37.01 42.9 74 -31.10 | Horizontal
5112.67 43.2 34.2 6.74 35.31 48.83 74 -25.17 | Horizontal
802.11g CH11
Frequency F:fg Algléec?gra ?_?)lee F,Fr:(z?tr(r)]rp Level Limit Line | Margin Polarization Test
(MHZz) (dBuV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) value
1588.26 42.34 24.99 3.36 26.38 44.31 74 -29.69 Vertical
3182.59 41.26 26.94 3.74 37.33 34.61 74 -39.39 Vertical
4824.21 39.47 31.74 6.27 36.26 41.22 74 -32.78 Vertical
6594.28 38.96 34.14 6.5 35.12 44.48 74 -29.52 Vertical
1588.31 40.2 253 3.39 37.04 31.85 74 -42.15 | Horizontal Peak
1684.55 41.56 26.94 3.68 37.33 34.85 74 -39.15 | Horizontal
2119.07 42.7 31.44 5.8 37.01 42.93 74 -31.07 | Horizontal
4824.67 43.25 34.2 6.74 35.31 48.88 74 -25.12 | Horizontal
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802.11n(H20) CHO1

Freauency | (i | “Factor | Loss | Factor | giovel | Limittine | Marain | gy, | Test
(dBuV) | (dB/m) | (@B) | (dB) (dB) value

1683.26 42.59 24.99 3.36 26.38 44 .56 74 -29.44 Vertical

2145.21 41.67 26.94 3.74 37.33 35.02 74 -38.98 Vertical

4824.89 38.34 31.74 6.27 36.26 40.09 74 -33.91 Vertical

6954.11 38.67 34.14 6.5 35.12 4419 74 -29.81 Vertical

1705.1 40.26 253 3.39 37.04 31.91 74 -42.09 | Horizontal Peak

3184.46 41.47 26.94 3.68 37.33 34.76 74 -39.24 | Horizontal

4824.69 42.74 31.44 5.8 37.01 42.97 74 -31.03 | Horizontal

6997.33 41.36 34.2 6.74 35.31 46.99 74 -27.01 | Horizontal

802.11n(H20) CHO6

Frequency | (i | “Factor | Loss | Factor | giovel | Limittine | Marain | oy, | Test
(dBuV) | (dB/m) | (@B) | (dB) (dB) value

1749.36 41.36 24.99 3.36 26.38 43.33 74 -30.67 Vertical

2253.69 42.77 26.94 3.74 37.33 36.12 74 -37.88 Vertical

4824.65 39.54 31.74 6.27 36.26 41.29 74 -32.71 Vertical

7238.36 38.41 34.14 6.5 35.12 43.93 74 -30.07 Vertical

1758.96 40.64 253 3.39 37.04 32.29 74 -41.71 | Horizontal Peak

3157.29 42.33 26.94 3.68 37.33 35.62 74 -38.38 | Horizontal

4824.18 40.26 31.44 5.8 37.01 40.49 74 -33.51 | Horizontal

6974.26 42.37 34.2 6.74 35.31 48 74 -26.00 | Horizontal

802.11n(H20) CH11

Froweney | Lol | Factor | Loss | Facor | vl | Lmitline | MBrO | oo | oot
(dBuV) | (dB/m) | (dB) | (dB)

2196.47 40.67 24.99 3.36 26.38 42.64 74 -31.36 Vertical

3188.61 41.68 26.94 3.74 37.33 35.03 74 -38.97 Vertical

4824 1 39.62 31.74 6.27 36.26 41.37 74 -32.63 Vertical

6881.36 38.1 34.14 6.5 35.12 43.62 74 -30.38 Vertical

1238.3 40.39 25.3 3.39 37.04 32.04 74 -41.96 | Horizontal Peak

1664.29 42.65 26.94 3.68 37.33 35.94 74 -38.06 | Horizontal

4824.29 41.3 31.44 5.8 37.01 41.53 74 -32.47 | Horizontal

6994.21 42.41 34.2 6.74 35.31 48.04 74 -25.96 | Horizontal

Zhejiang Kezheng Electronic Product Inspection




Page 62 of 64

Report No.: 2019-9023

802.11n(H40) CHO3

Freauency | (i | “Factor | Loss | Factor | giovel | Limittine | Marain | gy, | Test
(dBuV) | (dB/m) | (@B) | (dB) (dB) value

1684.39 | 4124 | 2499 | 336 | 2638 | 43.21 74 -30.79 | Vertical

214631 | 3943 | 2694 | 374 | 3733 | 3278 74 4122 | Vertical

482468 | 36.22 | 3174 | 627 | 3626 | 37.97 74 -36.03 | Vertical

695327 | 3824 | 3414 | 65 | 3512 | 4376 74 3024 | Vertical

17072 | 41.04 | 253 | 339 | 3704 | 3269 74 -41.31 | Horizontal Peak

3184.01 | 427 | 2694 | 368 | 37.33 | 35.99 74 -38.01 | Horizontal

482439 | 39.25 | 3144 | 58 | 37.01 39.48 74 -34.52 | Horizontal

6997.72 | 4222 | 342 | 674 | 3531 47.85 74 -26.15 | Horizontal

802.11n(H40) CHO6

Frequency | (i | “Factor | Loss | Factor | giovel | Limittine | Marain | oy, | Test
(dBuV) | (dB/m) | (@B) | (dB) (dB) value

174821 | 4036 | 24.99 | 336 | 26.38 | 4233 74 3167 | Vertical

225063 | 39.89 | 2694 | 374 | 3733 | 3324 74 -40.76 | Vertical

482439 | 37.33 | 3174 | 627 | 3626 | 39.08 74 3492 | Vertical

723756 | 38.14 | 3414 | 65 | 3512 | 43.66 74 -30.34 | Vertical

175825 | 4026 | 253 | 339 | 3704 | 3191 74 -42.09 | Horizontal Peak

315747 | 4129 | 2694 | 368 | 37.33 | 34.58 74 -39.42 | Horizontal

482424 | 3732 | 3144 | 58 | 37.01 37.55 74 -36.45 | Horizontal

6974.48 | 4228 | 342 | 674 | 3531 47.91 74 -26.09 | Horizontal

802.11n(H40) CHO09

Froweney | Lol | Factor | Loss | Facor | vl | Lmitline | MBrO | oo | oot
(dBuV) | (dB/m) | (dB) | (dB)

2198.26 | 4049 | 2499 | 3.36 | 2638 | 4246 74 3154 | Vertical

3189.33 | 39.92 | 2694 | 374 | 3733 | 3327 74 -40.73 | Vertical

482461 | 37.74 | 3174 | 627 | 3626 | 3949 74 3451 | Vertical

6882.14 | 3859 | 3414 | 65 | 3512 | 44.11 74 29.89 | Vertical

124936 | 4164 | 253 | 339 | 37.04 | 3329 74 -40.71 | Horizontal Peak

1665.69 | 4128 | 26.94 | 368 | 37.33 | 3457 74 -39.43 | Horizontal

482445 | 3771 | 3144 | 58 | 37.01 37.94 74 -36.06 | Horizontal

6994.33 | 4264 | 342 | 674 | 3531 48.27 74 -25.73 | Horizontal

Remark:

1. Final Level = Receiver Read level + Antenna Factor + Cable Loss - Preamplifier Factor

2. The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.

Zhejiang Kezheng Electronic Product Inspection




Page 63 of 64 Report No.: 2019-9023

4. EUT TEST PHOTOS

Reference to the document No.: Test Photos
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5.PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Reference to the document No.: External Photos and Internal Photos.
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