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8.3 MAXIMUM POWER SPECTRAL DENSITY

8.3.1 Applicable Standard
According to FCC Part 15.247(e) and KDB 558074 DTS 01 Meas. Guidance v03r05

8.3.2 Conformance Limit

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

8.3.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.3.4 Test Procedure

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance

The transmitter output (antenna port) was connected to the spectrum analyzer

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.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
Note: If antenna Gain exceeds 6 dBi, then PSD Limit=8-(Gain - 6)

8.3.5 Test Results

Temperature : 28°C Test Date : December 15, 2016
Humidity : 65 % Test By: King Kong
Antenna: A
Operation Channel Channel Measurement Limit Verdict
Mode Number Frequency (MHz) | Level (dBm/3kHz) | (dBm/3kHz)
1 2412 -13.846 8 PASS
X1802.11b 6 2437 -13.955 8 PASS
11 2462 -14.552 8 PASS
1 2412 -19.383 8 PASS
X1802.11g 6 2437 -18.768 8 PASS
11 2462 -19.789 8 PASS
1 2412 -19.269 8 PASS
g(?_?.?zgn 6 2437 -18.649 8 PASS
11 2462 -20.653 8 PASS
3 2422 -22.713 8 PASS
&(?_(l)_? 42)1)n 6 2437 -22.195 8 PASS
9 2452 -21.703 8 PASS
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Temperature : 28°C Test Date : April 23, 2016
Humidity : 65 % Test By: King Kong
Antenna: B
Operation Channel Channel Measurement Limit Verdict
Mode Number Frequency (MHz) | Level (dBm/3kHz) | (dBm/3kHz)
1 2412 -13.920 8 PASS
X1802.11b 6 2437 -14.687 8 PASS
11 2462 -13.245 8 PASS
1 2412 -19.647 8 PASS
X]802.11g 6 2437 -19.702 8 PASS
11 2462 -18.168 8 PASS
1 2412 -18.323 8 PASS
gflf%g” 6 2437 19.213 8 PASS
11 2462 -20.135 8 PASS
3 2422 -21.232 8 PASS
&(ﬂ)ﬁg” 6 2437 -20.861 8 PASS
9 2452 -22.183 8 PASS
Temperature : 28°C Test Date : April 23, 2016
Humidity : 65 % Test By: King Kong
Antenna: A+B
Operation Channel Channel Measurement Limit Verdict
Mode Number Frequency (MHz) | Level (dBm/3kHz) | (dBm/3kHz)
1 2412 -15.76 8 PASS
&3_%2)1)” 6 2437 -15.91 8 PASS
11 2462 -17.38 8 PASS
3 2422 -18.90 8 PASS
g(?f%y)” 6 2437 -18.47 8 PASS
9 2452 -18.93 8 PASS

TRF No: FCC 15C/A

Page 38 of 84

Report No.: ES161209014E3 Ver.1.0




For Antenna A

Power Spectral Density
802.11b

Channel 1: 2412MHz

Test Model

EMITEK
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B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.412000000 GHz )
BNO: Fast Ly Trig: Free Run
IFGain:l ow #Atten: 20 dB
Ref Offzet 2 dB
Ref 10.00 dBm

.1

R TR N LR
{u‘rﬂﬂ\w"}“r"'“ wi *1‘ i

Center 2.412000 GHz

#Res BW 3.0 kHz #VEW 10 kHz

sk '-Fﬁ‘v' ‘.-PWH,\&'T' ' )
W,
M

Avg Type: l;oé-Pwr
Avg|Hold: 200100

Mkr1 2.411 364 GHz
13.846 dBm

L EURERER ) F
Sweep 1.597 s {1001 pts);

STATUS

Power Spectral Density
802.11b
Channel 6: 2437MHz

Test Model

B Agilent Spectrum Analyzer - Swept SA

Center Freg 2.437000000 GHz _
BNO: Fast Ly Trig: Free Run
IFGain:l ow #Atten: 20 dB
Ref Offzet 2 dB
Ref 10.00 dBm

1

Center 2.437000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

ALIGN AT 044508 M Dec 1
Avg Type: Log-Pwr
Avg|Hold: 91100

Mkr1 2.436 212 GHz
13.955 dBm

L EURERER ) F
Sweep 1.597 5 (1001 pts);

STATUS
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Power Spectral Density
Test Model 802.11b
Channel 11: 2462MHz

B Agilent Spectrum Analyzer - Swept 54 |l

Center Freq 2.462000000 GHz ) Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: 10/100
IFGain:Low #Atten: 20 dB
Mkr1 2.461 212 GHz
Ref Offzet 2 dB ,
Ref 10.00 dBm 14.552 dBm

1
'
'.v“ﬁ\n.];‘.l-‘r-1'..llhf._l*'*""1'.~'

p J.-J.Mﬁ'w""w"“‘
i

Center 2.462000 GHz Span 15.15 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.597 s {1001 pts);

M55 STATUS
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Power Spectral Density
Test Model 802.11g
Channel 1: 2412MHz
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B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.412000000 GHz ) Avg Type: Log-Pwr
ENO: Fast L, 1rig: Free Run Avg|Hold: 18/100
.
IFGain:Low #Atten: 20 dB

Ref Offzet 2 dB
Ref 10.00 dBm

?l

R AALARA  AnAnda  Aaht) i

|I‘|,4('r"',"',l‘1f-l"l VY 'ﬁl ﬂll. VY Jl | A n"fr'll {
|
|

i

Center 2.41200 GHz Span 24.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.531 s (1001 pts)

M55 STATUS

Power Spectral Density
Test Model 802.11g
Channel 6: 2437MHz

B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.437000000 GHz o Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: 8100
IFGain:l ow #Atten: 20 dB
Ref Offset2 dB MKr1 2.433 904 GHz

Ref 10.00 dBm 18.768 dBm

Y
I'\rllﬁ']} I';'l"d“‘]r'l‘vld"" l"r H
f

Center 2.43700 GHz i Span 24.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.531 5 (1001 pts);
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Power Spectral Density
Test Model 802.11g
Channel 11: 2462MHz

B Agilent Spectrum Analyzer - Swept 54 |l
e h NSE:LN [IE

Center Freg 2.462000000 GHz S Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: B/100
IFGain:low #Atten: 20 dB
Ref Offcet 2 4B Mkr1 2.460 800 GHZ

Ref 10.00 dBm 19.789 dBm

Center 2.46200 GHz Span 24.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.531 5 (1001 pts);

M5G STATUS

TRF No: FCC 15C/A Page 42 of 84 Report No.: ES161209014E3 Ver.1.0



Power Spectral Density

EMITEK

Access to the World

Test Model 802.11n (HT20)
Channel 1: 2412MHz
B Agilent Spectrum Analyzer - Swept SA
Center Freg 2.412000000 GHz _ Avg Typs: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: B/100
IFGain:] o #Atten: 20 dB
. Mkr1 2.408 880 GHz
Ref 10.00 dBm 19.269 dBm
. T'M" f" Af"h‘* § r.,m h | "Ii‘l.[' A u‘;.'f A
Center 2.41200 GHz ‘Span 24.00 MHz
7 #VBW 10 kHz Sweep 2.531 s {1001 pts);
Power Spectral Density
Test Model 802.11n (HT20)

Channel 6: 2437MHz

(B Agilent Spectrurn Analyzes - Swepl 54

2.437000000 GHz )
PNO: Fast Ly Trig: Free Run
IFGain:] o #Atten: 20 dB

Ref Offset 2 dB
Ref 10.00 dBm

Ll'ﬁ’ﬂl W""' i ﬂ"l‘f"’['rl[ll'lf'h"‘lllll f
'

Center 2.43700 GHz
#VBW 10 kHz

1GN AUT 04i52i22 PMDec 15, 2016
Avg Type: Log-Pwr Al
Avg|Hold: 71100

Mkr1 2.438 248 GHz
18.649 dEBm

Span 24.00 MHz
Sweep 2.531 5 (1001 pts)

STATUS
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Power Spectral Density

Test Model

802.11n (HT20)

Channel 11: 2462MHz

B Agilent Spectrum Analyzer - Swept SA

Ref Offzet 2 dB
Ref 10.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

Center Freq 2.462000000 GHz

Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: 4100

#Atten: 20 dB

IFGain:Low

Mkr1 2.465 1 C
20.653 dBm

WA bt
[

Span 24.00 MHz
Sweep 2.531 s {1001 pts);

STATUS

#VEW 10 kHz
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Test Model 802.11n (HT40)
Channel 1: 2422MHz
B Agilent Spectrum Analyzer - Swept SA |l
Center Freg 2.422000000 GHz _ Avg Typs: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: 3/100
IFGain:] o #Atten: 20 dB
Ref Offzet 2 B Mkr1 2
Ref 10.00 dBm
b b
ity "I'r‘hi]!{t' *
Center 2.42200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.694 s {1001 pts);
Power Spectral Density
Test Model 802.11n (HT40)

Channel 6: 2437MHz

B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.437000000 GHz
BNO: Fast Ly
IFGain:l ow

Trig: Free Run
#Atten: 20 dB

Ref Offzet 2 dB
Ref 10.00 dBm

’ 1
lA-"ﬂ'1"|‘rr1'*‘%‘.1"‘a"ﬂ'n"ﬂ'-""hh‘lﬂfi'r" i

Center 2.43700 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

Avg Type: l;oﬁ-Pwr
Avg|Hold: 3100

Mkr1 2.4

Alsdtetst e foaketa Ll
i o

Span 54.00 MHz
Sweep 5.694 5 (1001 pts),

STATUS
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Power Spectral Density

Test Model 802.11n (HT40)

Channel 11: 2452MHz

B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.452000000 GHz

PNO: Fast Ly

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

Center 245200 GHz
#Res BW 3.0 kHz

#VEW 10 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 3100

#Atten: 20 dB

W

Span 54.00 MHz
Sweep 5.694 s {1001 pts);

STATUS
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For Antenna B
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Power Spectral Density

Test Model 802.11b
Channel 1: 2412MHz
(B Agilent Spectrum Analyzes - Swept 54 — =
T [ T 1GN AT 04
2.412000000 GHz i Avg Typs: Log-Pwr
PNO: Fast L, 11g: Free Run Avg|Hold: B/100
IFGain:l ow #Atten: 20 dB
Mkri 2.411 212 GHz
Reef Offset 2 dB :
R;f 1(7.7)(! dBm 13.920 dBEm
1
, L [
BT i WP il 0 L o m Lt TV
.-iw o ﬂ‘\'l ’.h t Wﬁtﬂﬂu .‘"'1[
| !
‘ll |"h MWU. N
M /
Center 2.412000 GHz Span 15.15 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.597 s (1001 pts)
Power Spectral Density
Test Model 802.11b

Channel 6: 2437MHz

B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.437000000 GHz

PNO: Fast Ly
1FGain:l ow

Ref Offzet 2 dB
Ref 10.00 dBm

Py

Center 2.437000 GHz
#Res BW 3.0 kHz

ACUNDAPY | g
- NW'J"“%HM 11‘. !,, bt

Avg Type: l;oé-Pwr

Trig: Free Run Avg|Hold: 71100

#Atten: 20 dB

Mkr1 2.437 621 GHz
14.687 dBm

1

el
\ ki "'{MF"'T-
i i

L EURERER ) F
Sweep 1.597 5 (1001 pts);

STATUS

#VBW 10 kHz
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Power Spectral Density
Test Model 802.11b
Channel 11: 2462MHz

ilent Spectrurn Analyzer - LS P e
B Agitent spec lyzes - Sovepl

2.462000000 GHz . Avg Typs: Log-Pwr
PNO: Fast L, 11g: Free Run Avg[Hold: 13/100
IFGain:Low #Atten: 20 dB

Ref Offset 2 dB
Ref 10.00 dBm

L
r@.‘-"%ﬁﬁ""‘ﬂ‘ s A i
/

Center 2.462000 GHz Span 15.15 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.597 s (1001 pts)

MSG. STATUS
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Test Model 802.11g
Channel 1: 2412MHz
(B Agilent Spectrurn Analyzes - Swepl 54 T
2.412000000 GHz ) Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold: /100
IFGain:l ow #Atten: 20 dB
. Mkr1 2.410 104 GHz
Ref 10.00 dBm 19.647 dBm
1
vt WA AA AR e
Ilhﬁ_'ﬂlﬁ_l'],ﬂ ‘I' i R RRR N Y | ( i 1 LR ﬁf"h'h
I;I
|.|‘('Jj1lI1
W
\ :"' ,I‘: Iljk rl"‘ '
Center 2.41200 GHz Span 24.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.5315 (1001 pts)
Power Spectral Density
Test Model 802.11g

Channel 6: 2437MHz

(B Agilent Spectrurn Analyzes - Swepl 54

2.437000000 GHz
PNO: Fast Ly
IFGain:l ow

Trig: Free Run
#Atten: 20 dB

Ref Offset 2 dB
Ref 10.00 dBm

.JJ‘J"\‘FTF\HJ I’q'nx'nhlﬁl i"-'Ill'frll"rl'im'ﬂI |'I'.'lr'*i‘Il\f]“"ﬁ'hfﬂ"fﬂ‘nl'""'l‘r"l\‘"-f!\"ﬂlw-,l"nf',r \rjllrl!"ﬁ
|

i

Center 2.43700 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Avg Typs: I;oé-Pwr
Avg|Hold: 6100

Mkr1 2.438 584 GHz
19.702 dEm

Span 24.00 MHz
Sweep 2.531 5 (1001 pts)
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Power Spectral Density
Test Model 802.11g
Channel 11: 2462MHz

ilent Spectrurn Analyzer - LS P e
B Agitent spec lyzes - Sovepl

Center Freq 2.462000000 GHz o Avg Type: Log-Pwr
PNO: Fast L, 11g: Free Run Avg|Hold: 51100
IFGain:Low #Atten: 20 dB
Ref Offet 2 dB Mkr1 2.460 104 GHz

Ref 10.00 dBm 18.168 dEBm

’ 1
:h ]Jf|.‘.‘|_| ,I'rl: ﬁ.lli'“ A fl.'['"-’..j-l \I L Y
LLER ALY VAT 'l|,l 4,-an.1_‘,&|':|||..‘;!‘

|
Il
| |

W
Wy,
l| .Juﬁl'dl‘lﬂ\lj

Center 2.46200 GHz Span 24.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.531 5 (1001 pts)

M5G STATUS
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Test Model 802.11n (HT20)
Channel 1: 2412MHz
(B Agilent Spectrurn Analyzes - Swepl 54 =
2.412000000 GHz ] Avg Type: Log-Pwr
PNO: Fast L, 11g: Free Run Avg|Hold: 71100
IFGain:l ow #Atten: 20 dB
Reef Offset 2 dB
Ref 10.00 dBm
’1
L
11
Center 2.41200 GHz Span 24.00 MHz
7 #VBW 10 kHz Sweep 2.531 s (1001 pts)
Power Spectral Density
Test Model 802.11n (HT20)

Channel 6: 2437MHz

B Agilent Spectrum Analyzer - Swept SA

Center Freq 2.437000000 GHz

BNQ: Fast L, 17ig: Free Run
IFGain:l ow #Atten: 20 dB
Ref Offzet 2 dB

Ref 10.00 dBm

Center 2.43700 GHz
#VEW 10 kHz

Avg Type: l;oé-Pwr
Avg|Hold: 71100

Andd
Wi lu11l|=LIl|"'ﬂ;1|u¢ m“*

I':\ 1

Span 24.00 MHz
Sweep 2.531 5 (1001 pts);

STATUS
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Power Spectral Density
Test Model 802.11n (HT20)
Channel 11: 2462MHz

B Agilent Spectrum Analyzer - Swept 54 |l

Center Freq 2.462000000 GHz ) Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: 5100
IFGain:low #Atten: 20 dB

Mkr1 2.466
Ref Offzet 2 dB
Ref 10.00 dBm 20.135 dBm

’1
N R O P T Y | YU % P
u‘.r-_J.] : f‘ill ' 4.1‘.‘. i/ “_h‘runll‘. i ﬂ;lr..};lnf- "lll".!l'v"‘.“u"ll.' Ty

1

._||

Center 2.46200 GHz ) Span 24.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.531 s {1001 pts);

e STATUS
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Test Model 802.11n (HT40)
Channel 1: 2422MHz
[BE gilent Spectrum Analyzes - Swept 54 =
!/ RF UL LIGN T 045504 PMDec 13, 2016
Center Freq 2.422000000 GHz . Avg Type: Log-Pwr RAC
PNO: Fast L, 11g: Free Run Avg|Hold: 2100
IFGain:l ow #Atten: 20 dB
Ref Offsat 2 dB Mkr1 2.418 220 GHZ
Ref 10.00 dBm 21.232 dBm
‘I
H"Hh lI'|I|'1ﬂ il l'L‘IllfurI I‘Ilill\ 1I"!Y|"'I:'|I"I;1L Fﬂlﬂw b |r Ui Wi
‘I
7 #VBW 10 kHz Sweep 5.69-1 s (1001 pts)
Power Spectral Density
Test Model 802.11n (HT40)
Channel 6: 2437MHz
(B Agilent Spectrurn Analyzes - Swepl 54 e
Center Freq 2.437000000 GHz . Avg T?Dtl.ll-;ﬁ-Pwr
PNO: Fast L, 11g: Free Run Avg|Hold: 2100
IFGain:l ow #Atten: 20 dB
Ref Offset 2 dB
Ref 10.00 dBm
‘1
i t“'lr"""lh"'ﬂIHllf"']Tl"!/I“ iy [ il
i ‘ |
| i
|
i
M
! I“?
il
Center 2.43700 GHz Span 54.00 MHz
# #VBW 10 kHz Sweep 5.694 5 (1001 pts)
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Power Spectral Density
Test Model 802.11n (HT40)
Channel 11: 2452MHz

B Agilent Spectrum Analyzer - Swept 54 |l
-~ - A SENGE:L 04

Center Freq 2.452000000 GHz ) Avg Typs: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold: 3/100
IFGain:Low #Atten: 20 dB

9
Ref Offcet 2 dB L 448 22
Ref 10.00 dBm 22183 dBm

’ 1
’.'ff'i'1’JI"'fi'".r-‘r..‘J"|"|‘$"|"-r.'i|i']‘r’|'fl'i-lf"l¥l'|'| N

1L !

Center 2.45200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.694 s {1001 pts);

e STATUS
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8.4 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

8.4.1  Applicable Standard
According to FCC Part 15.247(d) and KDB 558074 DTS 01 Meas. Guidance v03r05

8.4.2 Conformance Limit

According to FCC Part 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB.

8.4.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the reference level.
B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set 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.

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 . Report the three highest
emissions relative to the limit.

8.45 Test Results
All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11g recorded was report as below:
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PSD(Power Spectral Density ) RBW=100kHz

Test Model [1802.11b [X802.11g

XIChannel 1: 2412MHz

[1802.11n(HT20)  [1802.11n(HT40)
[IChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA
gL T : h
Center Freq 2.412000000 GHz )

ENO: Fast —e— 1rig: Free Run
#Atten: 20 dB

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

Center 2.412000 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: l;oé-Pwr
Avg|Hold: 1001100

Mkr1 2.412

L EURERER ) FS
Sweep 1.467 ms {1001 pts)

STATUS

Unwanted Emissions in non-restricted frequency bands

Test Model [ 1802.11b

X|Channel 1: 2412MHz

X1802.11g

[1802.11n(HT20)  [1802.11n(HT40)
[IChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz

BNO: Fast L, 17ig: Free Run
#Atten: 20 dB

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

#VBW 300 kHz

ALIGN AT 05
Avg Type: Log-Pwr
Avg|Hold: 111100

Mkr1 21.876 1 GHz
91.290 dBm

Stop 25.00 GHz
Sweep 2.387 5 (20000 pts

STATUS
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[1802.11b X1802.11g
XIChannel 1: 2412MHz

Test Model
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[1802.11n(HT20)  []802.11n(HT40)
[IChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA

2.390000000 GHz _
BNO: Fast L, 17ig: Free Run
IFGain:l ow #Atten: 20 dB
Ref Offsat 2 dB
Ref 10.00 dBm

Start 2.39000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Avg T\rpl:.Log-Pwr
Avg|Hold:>100/100

Mkr1 2.400 000 0 GHz
00.819 dBm

Stop 2.42000 GHz
Sweep 4.000 ms (20000 pts

STATUS
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PSD(Power Spectral Density ) RBW=100kHz

[1802.11n(HT40)

Test Model [ 1802.11b [X1802.11g [ 1802.11n(HT20)
Channel 6: 2437MHz
M.l:m:ipnuu.nﬁ.nanper-s»ms;.\ — o= ||
Center Freg 2.437000000 GHz _ Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold:>100/100
IFGain:] o #Atten: 20 dB
" MKr1 2.436 485 GHz
Ref 10.00 dBm 1.847 dBm
Center 2.437000 GHz L EURERER ) F
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms {1001 pts)
Unwanted Emissions In Non-Restricted Frequency Bands
Test Model [ 1802.11b [X1802.11g [ 1802.11n(HT20)

Channel 6: 2437MHz

[1802.11n(HT40)

B Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz

PNO: Fast (g

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 111100
#Atten: 20 dB

Mkr1 21.841 1 GHz
90.905 dBm

Stop 25.00 GHz
Sweep 2.387 5 (20000 pts

STATUS
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PSD(Power Spectral Density ) RBW=100kHz

[1802.11n(HT40)

Test Model [ 1802.11b X1802.1 19 [ 1802.1 1n(HT20)
XlChannel 11: 2462MHz [IChannel 9: 2452MHz
Aqll:ldSpnbulnfnal}uer-SwzplSJ.\ — o= ||
Center Freg 2.462000000 GHz _ Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold:>100/100
IFGain:] o #Atten: 20 dB
. Mkr1 2.462 500 GHz
Ref 10.00 dBm 1.518 dBm
Center 2.462000 GHz L EURERER ) F
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)
Unwanted Emissions In Non-Restricted Frequency Bands
Test Model [1802.11b [X1802.1 1g [1802.1 1n(HT20)

XIChannel 11: 2462MHz

[1802.11n(HT40)
[JChannel 9: 2452MHz

B Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz

PNO: Fast (g

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 71100
#Atten: 20 dB

Mkr1 21.839 9 GHz
91.751 dBm

Stop 25.00 GHz
Sweep 2.387 5 (20000 pts

STATUS
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Band edge

Test Model []802.11b

X|Channel 11: 2462MHz
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B Agilent Spectrum Analyzer - Swept SA

2.450000000 GHz

PNO: Fast Ly

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

Wby
rv 1 N

Start 2.45000 GHz
#Res BW 100 kHz

#VBW 300 kHz

[XI802.11g [1802.11n(HT20)  []802.11n(HT40)
[CJChannel 9: 2452MHz

ALIGN AT 05
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

#Atten: 20 dB

Mkr1 2.483 500 0 GHz
60.926 dBm

A A A
¥ """\_II;"W‘%-I.;U”-. \ ffl \wh ""a'r\?\\‘ _

Sweep 5.333 ms (20000 pts

STATUS

TRF No: FCC 15C/A

Page 60 of 84 Report No.: ES161209014E3 Ver.1.0



EMITEK

Access to the World

For Antenna B
PSD(Power Spectral Density ) RBW=100kHz

Test Model [1802.11b X1802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
XIChannel 1: 2412MHz [IChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA |l

Center Freq 2.412000000 GHz ) Avg Typs: Log-Pwr
ENO: Fast L, 1rig: Free Run Avg|Hold:>100/100
.
IFGain:low #Atten: 20 dB

Ref Offzet 2 dB
Ref 10.00 dBm

Center 2.412000 GHz L EURERER ) F
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms {1001 pts)

Unwanted Emissions in non-restricted frequency bands

Test Model [ ]802.11b X1802.11g [1802.11n(HT20) [1802.11n(HT40)
X|Channel 1: 2412MHz [IChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept 54 |l

Start Freq 30.000000 MHz ) Avg Typs: Log-Pwr
BNO: Fast L, 17ig: Free Run Avg|Hold: 61100
IFGain:Low #Atten: 20 dB

Ref Offzet 2 dB
Ref 10.00 dBm

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.387 5 (20000 pts

M55 STATUS
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Band edge
[1802.11b
XIChannel 1: 2412MHz

Test Model

[X1802.11g
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[1802.11n(HT20)  [1802.11n(HT40)
[IChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA

2.390000000 GHz

PNO: Fast Ly

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

Start 2.39000 GHz
#Res BW 100 kHz

Trig: Free Run
#Atten: 20 dB

#VBW 300 kHz

Avg T\rpl:.Log-Pwr
Avg|Hold:>100/100

Mkr1 2.400 000 0 GHz
53.368 dBm

TRF No: FCC 15C/A
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PSD(Power Spectral Density ) RBW=100kHz

[1802.11n(HT40)

Test Model [1802.11b X1802.11g [1802.11n(HT20)
Channel 6: 2437MHz
Mll:ll‘Spnbulnﬁ.nalyur-hd:plﬂ.\ — |
Center Freg 2.437000000 GHz _ Avg Type: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold:>100/100
IFGain:] o #Atten: 20 dB
R Mkr1 2.436 485 GH
Ref 10.00 dBm ' 1,665 dBm
Center 2.437000 GHz L EURERER ) F
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)
Unwanted Emissions In Non-Restricted Frequency Bands
Test Model [1802.11b X1802.11g [1802.11n(HT20)

Channel 6: 2437MHz

[1802.11n(HT40)

B Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz

PNO: Fast (g

IFGain:Low

Ref Offzet 2 dB
Ref 10.00 dBm

#VBW 300 kHz

ALLGN 05:06:56 PM Dec 15, 2
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 14/100

" watten: 20 dB

Mkr1 21.837 4 GHz
91.227 dBm

Stop 25.00 GHz
Sweep 2.387 5 (20000 pts

STATUS

TRF No: FCC 15C/A
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PSD(Power Spectral Density ) RBW=100kHz
Test Model [ 1802.11b [X1802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
XIChannel 11: 2462MHz [_IChannel 9: 2452MHz

B Agilent Spectrum Analyzer - Swept SA |l

Center Freq 2.462000000 GHz o Avg Typs: Log-Pwr
BNQ: Fast L, 17ig: Free Run Avg|Hold:>100/100
IFGain:l ow #Atten: 20 dB
Ref Offsat 2 dB Mkr1 2.462 500 GHz

Ref 10.00 dBm 1.343 dBm

Center 2.462000 GHz L EURERER ) F
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

e STATUS

Unwanted Emissions In Non-Restricted Frequency Bands

Test Model [ 1802.11b X1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 11: 2462MHz [ IChannel 9: 2452MHz

B Agilent Spectrum Analyzer - Swept 54 |l

Start Freq 30000000 MHz o Avg Type: Log-Pwr
BNO: Fast L, 17ig: Free Run Avg|Hold: 8100

IFGain:low #Atten: 20 dB

Ref Offzet 2 dB
Ref 10.00 dBm

#VBW 300 kHz Sweep 23875 [ZOIOUO pts

e STATUS
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Band edge
Test Model []802.11b X1802.11g [1802.11n(HT20) [1802.11n(HT40)
X|Channel 11: 2462MHz [IChannel 9: 2452MHz

B Agilent Spectrum Analyzer - Swept SA |l
L RF a0 6 AC SENSEIIN ALLGN AUT 05:12:21 PMDec 15, 2016
2.450000000 GHz Avg Type: Log-Pwr T
BNO: Fast L, 17ig: Free Run Avg|Hold:>100/100

IFGain:low #Atten: 20 dB

Ref Offzet 2 dB
Ref 10.00 dBm

"!’4’ i P’k’ui r\'*fﬂ\fmf'\ﬁ .

Start 2.45000 GHz . !
i #VBW 300 kHz Sweep 5.333 ms (20000 pts

. STATUS
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8.5 RADIATED SPURIOUS EMISSION

8.5.1  Applicable Standard
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According to FCC Part 15.247(d) and 15.209 and KDB 558074 DTS 01 Meas. Guidance v03r05

8.5.2 Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4 17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)

13.36-13.41

According to FCC Part15.205, the level of any transmitter spurious emission in Restricted bands shall not
exceed the level of the emission specified in the following table

Restricted Frequency(MHz)

Field Strength (uVv/m)

Field Strength (dBuV/m)

Measurement Distance

0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 2400/F(KHz) 20 log (uV/m) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 435 3
216-960 200 46 3
Above 960 500 54 3

Remark :1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT distance of meters.
3. Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.
for the frequency ranges below 30 MHz, a narrower RBW is used for these ranges but the
measured value should add a RBW correction factor (RBWCF) where RBWCF [dB] =10*Ig(100
[kHz)/narrower RBW [kHZz]). , the narrower RBW is 1 kHz and RBWCEF is 20 dB for the frequency
9 kHz to 150 kHz, and the narrower RBW is 10 kHz and RBWCF is 10 dB for the frequency 150

kHz to 30 MHz.
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8.5.3 Test Configuration
Test according to clause 7.2 radio frequency test setup 2

8.5.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205.
It must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the
following spectrum analyzer settings:

For Above 1GHz:

The EUT was placed on a turn table which is 1.5m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 1GHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 100 kHz for

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 30MHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 9kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 150KHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 200Hz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this
test, in order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The
peak reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is
the peak field strength, which must comply with the limit specified in Section 15.35(b). Submit this data.
Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the
hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted
by a “duty cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to demonstrate
compliance with the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.
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8.5.5 Test Results

B Spurious Emission below 30MHz (9KHz to 30MHz)

Temperature: 24°C Test Date: December 15, 2016
Humidity: 53 % Test By: KK
Test mode: TX Mode
Emission -
(i/ll'eHci.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible
limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor

Report No.: ES161209014E3 Ver.1.0
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B Spurious Emission Above 1GHz (1GHz to 25GHz)
All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11g recorded was report as below:

Temperature : 28°C Test Date : December 15, 2016

Humidity : 65 % Test By: King Kong

Test mode: 802.11nHT20 Frequency: Channel 1: 2412MHz
Ant.P . .

Freq. ol Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)

(MHz) H/V PK AV PK AV PK AV
4590.04 V 44.96 31.3 74.00 54.00 -29.04 -22.7
6426.05 \Y 46.92 32.26 74.00 54.00 -27.08 -21.74
8650.66 V 50.44 35.06 74.00 54.00 -23.56 -18.94
3570.07 H 45.19 30.64 74.00 54.00 -28.81 -23.36
5508.1 H 46.03 32.45 74.00 54.00 -27.97 -21.55
7307.57 H 49.92 35.32 74.00 54.00 -24.08 -18.68

Temperature : 28°C Test Date : December 15, 2016

Humidity : 65 % Test By: King Kong

Test mode: 802.11nHT20 Frequency: Channel 6: 2437MHz
Ant.P . -

Freq. ol Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4760.1 \Y 45.99 31.75 74.00 54.00 -28.01 -22.25
5522.57 \Y 47.15 33.52 74.00 54.00 -26.85 -20.48

6629.98 \Y 48.53 35.04 74.00 54.00 -25.47 -18.96
4519.49 H 44.57 31.35 74.00 54.00 -29.43 -22.65
6746.54 H 48.73 34.53 74.00 54.00 -25.27 -19.47
9366.98 H 52.76 38.21 74.00 54.00 -21.24 -15.79

Temperature : 28°C Test Date : December 15, 2016

Humidity : 65 % Test By: King Kong

Test mode: 802.11nHT20 Frequency: Channel 11: 2462MHz

Freq. AET'P Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)

(MHz) H/V PK AV PK AV PK AV
4706.86 V 441 30 74.00 54.00 -29.90 -24.00
7123.39 \Y 45.95 31.52 74.00 54.00 -28.05 -22.48
10231.87 \Y 49.15 35.25 74.00 54.00 -24.85 -18.75
8616.89 H 46.67 31.35 74.00 54.00 -27.33 -22.65
9503.37 H 49.41 34.51 74.00 54.00 -24.59 -19.49
11625.90 H 51.60 38.02 74.00 54.00 -22.40 -15.98

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(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.
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B Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz
All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11g recorded was report as below:

Temperature : 28°C Test Date : December 15, 2016
Humidity : 65 % Test By: King Kong
Test mode: 802.11g Frequency: Channel 3: 2422MHz
Frequency Polarity PK(dBuV/m) | Limit 3m Margin AV(dBuV/m) | Limit3m | Margin
(MHz) (VBW=3MHz) | (dBuV/m) (dB) | (VBW=10Hz) | (dBuV/m) (dB)
2384.24 H 44.13 74.00 -29.87 35.20 54.00 -18.80
2385.52 \Y 47.36 74.00 -26.64 36.90 54.00 -17.10
Temperature : 28°C Test Date : December 15, 2016
Humidity : 65 % Test By: King Kong
Test mode: 802.11g Frequency: Channel 9: 2452MHz
Frequency Polarity PK(dBuV/m) Limit 3m Margin AV(dBuV/m) | Limit 3m Margin
(MHz) (VBW=3MHz) | (dBuV/m) (dB) | (VBW=10Hz) | (dBuV/m) (dB)
2483.78 H 50.60 74.00 -23.40 41.00 54.00 -13.00
2484.17 V 51.21 74.00 -22.79 40.70 54.00 -13.30

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(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.
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100.0 dBuV/m

Limit1: —_—

Limit2: _

40

30

20.0
2310.000 2318.00 2326.00 2334.00 2342.00 2350.00 2358.00 2366.00 2374.00 2390.00 MHz
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100.0 dBuV/m

Limit1: —_—

Limit2: _—

40

30

20.0
2310.000 2318.00 2326.00 2334.00 2342.00 2350.00 2358.00 2366.00 2374.00 2390.00 MH:z
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100.0 dBu¥/m

Limit1: —_—

Limit2: —_

40 X

30

20.0
2483.500 2485.15 2486.80 2488.45 2490.10 2491.75 2493.40 2495.05 2496.70 2500.00 MHz
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100.0 dBuV/m

Limit1: —_—

Limit2: _

WAM

40

R,

30

20.0
2483.500 2485.15 2486.80 2488.45 2490.10 2491.75 2493.40 2495.05 2496.70 2500.00 MHz
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B Spurious Emission below 1GHz (30MHz to 1GHz)
All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11g recorded was report as below:
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80.0  dBuvV/m
Limit1: —
Margin:
70
50
50
40 —]
: 23 4 $
30 ‘w‘»\f
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #2 Polarization: Horizontal Temperature: ~ 22C
Limit: (RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 55 %
Mode:Wifi Tx(High Channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuVv dB dBuVim dBuV/m dB Detector cm degree  Comment
1 * 65.8900 50.18 -16.28 33.90 40.00 -6.10 QP
2 152.2200 4983 -18.68 31.15 4350 -1235 QP
3 165.8000 48.94 -17.58 31.36 43.50 -12.14 QP
4 191.9900 4785 -16.41 31.44 4350 -12.06 QP
5 540.2200 36.81 -6.59 3022 46.00 -15.78 QP
6 959.2600 32.22 0.23 3245 46.00 -13.55 QP
“Maximum data  x;Overlimit  !:over margin Operator;: CSL
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70

60

50

I —

Limit1: —

Margin:

—

¢
ca

) W : >WW
» w WWWMMW
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #2 Polarization: Vertical Temperature:  22C
Limit: ( RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 35 %
Mode: Wifi Tx(High Channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBuV/m dB Detector cm degree  Comment
1 * 175.5000 4922 -17.03 3219 4350 -11.31 QP
2 199.7500 46.55 -15.89 30.66 4350 -12.84 QP
3 258.9200 4338 -13.05 30.33 46.00 -1567 QP
4 350.1000 38.16 -10.05 28.11 46.00 -17.89 QP
5 476.2000 36.44 -8.07 28.37 46.00 -17.63 QP
6 800.1800 3117 -1.96 29.21 46.00 -16.79 QP
*Maximum data  x:Over limit  l:over margin Operator; CSL
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80.0  dBuV/m
Limit1: —_—
Margin:
70
60
50
40 —
23 A
=} “
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #2 Polarization: Horizontal Temperature:  22C
Limit: (RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 35 %
Mode:Wifi Tx(Middle Channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ ment Limit  Over Height Degree
MHz dBuv dB dBuv/m dBuv/m dB Detector cm degree  Comment
1 *  64.9200 4971 -16.01 33.70 40.00 -6.30 QP
2 121.1800 4747 -17.05 3042 4350 -13.08 QP
3 147.3700 50.06 -18.80 31.26 43.50 -12.24 QP
4 193.9300 4717 -16.28 30.89 4350 -1261 QP
5 537.3100 3597 -6.65 29.32 46.00 -16.68 QP
6 564.4700 35.52 -6.04 29.48 46.00 -16.52 QP
“Maximum data  x:Overlimit l:over margin Operator; CSL
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80.0 dBuV/m

Linmit1: —
Margin:
70

60

s [
P —

X 2 3 A
30 W W{\ﬂjﬁ 6
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #2 Polarization: Vertical Temperature: 22C
Limit: ( RE)FCC PART 15 C Power: AC 120V/60Hz Humidity: 99 %
Maode: Wifi Tx(Middle Channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuVv dB dBuV/m dBuV/m dB Detector cm degree  Comment

* 175.5000 4927 -17.03 3224 4350 1126 QP

199.7500 46.76  -15.89 30.87 43,50 -1263 QP

224.9700 4441  -14.24 30.17  46.00 -15.83 QP

361.7400 38.54 -9.84 2870 46.00 -17.30 QP

1
2
3
4 258.8900 4213 -12.86 29.17  46.00 -16.83 QP
5
6

468.4100 34.76 -8.22 26.54  46.00 1946 QP

“Maximum data  x:Over limit  Lover margin Operator: CSL
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80.0  dBuV/m
Limit1: —_—
M argin:
70
60
50 |
10 _‘—l
23 [
2% 4
) kil i w
20 !WAJ
10
0.0
30.000 127.00 224.00 321.00 £18.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #2 Polarization: Horizontal Temperature:  22C
Limit: (RE)FCC PART 15C Power: AC 120V/60Hz Humidity 55 %
Mode:Wifi Tx(Low Channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuv/m dBuv/m dB Detector cm degree  Comment
1 * 64.9200 48.51 -16.01 32.50 40.00 -7.50 QP
2 146.4000 50.71 -18.80 31.91 43.50 -11.59 QP
3 164.8300 50.26  -17.71 32.55 43.50 -10985 QP
4 194.9000 46.96 -16.22 30.74 43.50 -12.76 QP
5 533.4300 36.12 -6.74 29.38 46.00 -16.62 QP
6 960.2300 32.25 0.24 3249 54.00 -21.51 QP
“Maximum data  x:Over limit  L.over margin Operator: CSL
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80.0 dBuV¥/m
Limit1: —
Margin:

70

60

50 [
N

: l oo

20

e
= X)
o

10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #2 Polarization: Vertical Temperature:  22C
Limit: ( RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 59 %
Mode:Wifi Tx(Low Channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ ment Limit  Over Height Degree
MHz dBuv dB dBuv/m dBuv/m dB Detector cm degree  Comment

* 175.5000 4920 -17.03 3217 4350 -11.33 QP

189.7500 4797 -15.89 32.08 4350 -1142 QP

224.9700 4428 -14.24 30.04 46.00 -15.96 QP

800.1800 33.60 -1.96 3164 46.00 -1436 QP

1
2
3
4 260.8600 4224 1291 29.33 46.00 -16.67 QP
5
6

893.3000 35.02 -0.64 3438 46.00 -11.62 QP

*Maximum data  x:Overlimit l.over margin Operator: CSL
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8.6 CONDUCTED EMISSIONS TEST

8.6.1 Applicable Standard
According to FCC Part 15.207(a)

8.6.2 Conformance Limit

Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50MHz.

8.6.3 Test Configuration
Test according to clause 7.3 conducted emission test setup
8.6.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.

8.6.5 Test Results

Pass

All mode and the voltage 120V and 240V have been tested, and show the worst result(WIFI +BT ON) as
bellow.
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Limit1: —

Limit2:

A , W pok
VY .
I\ ‘ﬁ‘\ \‘l\\ﬂ hl'ﬁl"-vm-]‘nv I‘M.I.HH“'%Jﬂ-‘r“w" e )r' HLIF,«"‘*’MVHH ﬁv'\r.d_:f-«'v—'w \.,Q,\f'l,q\y e
0.0
0.150 0.5 (MHz) 5 30.000
Site Conduction #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15C Power: AC 120V/60Hz Humidity: 95 %
Mode: WIFI+BT ON
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Qver
MHz dBuVim dB dBuV/m dBuV/m dB Detector Comment
1 0.1500 49.74 0.00 49.74 66.00 -16.26 QP
2 0.1500 33.28 0.00 33.28  56.00 -22.72 AVG
3 0.3600 41.00 0.00 41.00 58.73 -17.73 QP
4 - 0.3600 35.61 0.00 35.61 48.73 -13.12 AVG
5 0.66350 31.10 0.00 31.10  56.00 -2490 QP
6 0.6650 22.33 0.00 2233  46.00 -23.67 AVG
7 4.7100 37.02 0.00 37.02 56.00 -1898 QP
8 4.7100 25.80 0.00 2580  46.00 -20.20 AVG
9 5.8900 31.22 0.00 31.22 60.00 -28.78 QP
10 5.8900 22.98 0.00 2298  50.00 -27.02 AVG
11 18.0500 30.46 0.00 30.46  60.00 -29.54 QP
12 18.0500 2411 0.00 24 11 50.00 -25.89 AVG
*:Maximum data x:Overlimit !over margin Comment: Factor build in receiver. Operator: Stan
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40

Limit1: —
Limit2:

b,
'J"’\‘LMNIKIW.MM'I_N‘Jﬂj"r“‘u"\,;,y-\_rad,..\-l*\q,..l".‘!.‘.‘rljl.—.-\L_JHNJ,,

II,_.NJ'* \
o

ol A
A o pe
i ﬂk"‘ ’}N e LV_’.

Lo ™
v e,

World

peak

NAVGE

0.0
0.150 0.5 (MHz) 5 30.000
Site Conduction #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15C Power: AC 120V/60Hz Humidity: 55 %
Mode: WIFI+BT ON
Note:
Reading Carrect Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV/m dB dBuV/m dBuV/m dB Detector

1 0.1500 50.78 0.00 50.78 66.00 -1522 QP

2 0.1500 30.71 0.00 30.71 56.00 -25.29 AVG

3 0.3650 40.62 0.00 4062 58.61 -17.99 QP

4 - 0.3650 35.77 0.00 35.77  48.61 -12.84 AVG

5 0.8650 3215 0.00 3215 56.00 -2385 QP

6 0.8650 22.65 0.00 2265 46.00 -23.35 AVG

7 3.7850 36.90 0.00 36.80 56.00 -18.10 QP

8 3.7850 24 58 0.00 2458  46.00 -2142 AVG

9 6.8200 31.48 0.00 3148 60.00 -2852 QP

10 6.8200 22.30 0.00 2230 5000 -27.70 AVG

11 12.0500 31.49 0.00 3149 60.00 -2851 QP

12 12.0500 23.68 0.00 23.68 50.00 -26.32 AVG

*:Maximum data  x:Qver limit l.over margin Comment: Factor build in receiver. Operator: Stan
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8.7 ANTENNA APPLICATION

8.7.1 Antenna Requirement
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Standard

Requirement

FCC CRF Part 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 an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. 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. This requirement does not apply to carrier
current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217, §15.219, or §15.221. Further, this requirement does
not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR 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. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

8.7.2 Result
PASS.

The EUT has a FPC antenna for BT, the max gain is 2.57 dBi;
The EUT has two FPC antenna for WIFI 2.4 Band, the max gain is 2.57 dBi;
The EUT has two FPC antenna: for WIFI 5G Band I, the max gain is 3.01 dBj;

for WIFI 5G Band I, the max gain is 3.11 dBi;
for WIFI 5G Band lll, the max gain is 3.34 dBi;

Note: X Antenna use a permanently attached antenna which is not replaceable.
[] Not using a standard antenna jack or electrical connector for antenna replacement
[] The antenna has to be professionally installed (please provide method of installation)

which in accordance to section 15.203, please refer to the internal photos.
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