TCT

6.5.3. Test data

Report No.: TCT180416E039

AVG Power Spectral Density (dBm/3kHz)
Test channel
802.11b 802.11¢g 802.11n(H20)

Lowest -18.21 -16.43 -21.09
Middle -17.71 -16.25 -21.64
Highest -17.98 -16.40 -21.49
Limit: 8dBm/3kHz

Test Result: PASS

Test plots as follows:
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TCT

802.11b Modulation

Agilent Spoctrum Analyzer - Swopt SA
g B z

Center Freq 2.412000000 GHz
PHNO: Fast
IFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Y
Center 2.41200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz"

Lowest channel

T ALTGN AUTO.
Avg Type: RMS
Trig: Free Run Avg|Held: 81100

#Atten: 30 dB

03,4858 PM May 19, 2018
TRACE Frequency

1241268 GHz
-18.209 dBm

Center Freq
2.412000000 GHz|

Freq Offset
0 Hz|

Span 40.00 MHz

Sweep 5.445 s (1001 pts)

STATUS

Agilent Spoctrum Analyzer - Swopt SA
s G S0 AL
Center Freq 2.437000000 GHz
P
IFGal

Ref Offset0.5 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz"

Middle channel

INT LIGN AUTO!

Avg Type: RMS
Trig: Free Run Avg|Hold: 31100
#tten: 30 dB

Frequency

05 dBm

LW
Span 40.00 MHz

Sweep 5.445 s (1001 pts)

STATUS

Agilent Spoctrum Analyzer - Swopt SA

g 5 AL
Center Freq 2.462000000 GHz
FCaincLow

Ref Offset 0.5 dB
Ref 20.00 dBm

LY
Center 2.46200 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz"

Highest channel

T ALTGN AUTO.
Avg Type: RMS
Trig: Free Run Avg|Held: 11100

#Atten: 30 dB

03;51:33 PM May 19, 2018
TRACE Frequency

Tvee ]

12.462 68 GHz
=17.984 dBm

Center Freq|
2.462000000 GHz

Lo
Span 40.00 MHz
Sweep 5.445 s (1001 pts)

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Report No.: TCT180416E039
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I C I Report No.: TCT180416E039

802.11g Modulation
Lowest channel

Agilent Spoctrum Analyzer - Swopt SA
g B z

R AL ALTGH
Center Freq 2.412000000 GHz Avg Type: RMS

'PHO: Fast Trig: Free Run Avg|Held: 21100
IFGain:Low #Atten: 30 dB

V5 INT 040018 PM My
cEf Frequency

Ref Offset 0.5 dB Mkr1 2.41
Ref 20.00 dBm =

Center Freq
2.412000000 GHz|

e ———

StartFreq

‘ 1
. MMMMW
Phj]"ww 1“"1\'«”

h
f W
[ \

F‘ "‘[ Freq Offset|

]
X ,‘-‘.«,w'r,uu'dﬂ‘-'# l}ll“"ﬁi " e
J.'.W]M'W i ﬁhﬂ“'ﬁ"\u' '

Lo Vil
Center 2.41200 GHz Span 40.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 5.445 s (1001 pts)

STATUS

Middle channel

Agilent Spoctrum Analyzer - Swopt SA
" - o=

ENSE!INT 04:00:50 PH Ma 18, 201
TRACE|

ot ALTGHN AUTC
Center Freq 2.437000000 GHz I Avg Type: RMS Frequency
PHO: Fast po Trig: Free Run Avg|Hold: 11100
IEGainilow | #Atten: 30 dB
Ref Offset0.5 dB Mkr1 2
Ref 20.00 dBm

’1
iy
P
i h.“
| x‘
\
+ W'f ‘ll i
RO L g
” r,m..w |14y WMF
bt |

Center 2.437 GHz Span 40.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 5445 s (1001 pts)

STATUS

Highest channel

Agilent Spoctrum Analyzer - Swopt SA
L F 5 AL ENSEINT ALIGN AUTO
Center Freq 2.462000000 GHz Avg Type: RMS
PHO: Fast g 1119 Free Run Avg|Hald: 41100
|FGain:Low | #Atten: 30 dB

Frequency

Ref Offset 0.5 dB
Ref 20.00 dBm

Center Freq|
2,462000000 GHz:|

iy
. Mh’lMM-wif i
"WW H\«Fih

l|l
{ b
/ \
ﬁ?M‘" HW“W' lh-ﬂ"h‘-hl'w'
I

L

Center 2.46200 GHz Span 40.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 5445 s (1001 pts)

STATUS

Wi
H‘“WWW

M,
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802.11n (HT20) Modulation

.ugil.ml R

Cen(el Fre: 2412000000 GHz
PHNO:

IFGam wa

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz"

Report No.:

Lowest channel

INT ALTGN AUTO.
Avg Type: RMS
Avg|Held: 11100

Frequency
Trig: Free Run
#Atten: 30 dB

r1 2.411 04 GHz
=21.091 dBm

L i

.
Q|I1 Ny IJ.I"‘I‘llJ\"“

Span 40.00 MHz
Sweep 5.445 s (1001 pts)

STATUS

.ugil.ml R

Cen(el Freq 2. 437000000 GHz
PHNO: Fast
IFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

H

Center 2.437 GHz
#Res BW 3.0 kHz

#VBW 10 kHz"

Middle channel

INT ALTGN AUTO.
Avg Type: RMS
Avg|Held: 11100

Frequency
Trig: Free Run
#Atten: 30 dB

r1 2.436 40 GHz
-21.641 dBm

Center Freq
2.437000000 GHz|

|

StartFreq
2.417000000 GHz

Stop Freq

Wit
Tt 2.457000000 GHz

QAT

FreqOffset
OHz

" Span 40.00 MHz
Sweep 5.4455s (1001 pts)

STATUS

»\gilunl Spectrum Anchzer - Swept Sh

Centel Freq 2. 482000000 GHz
Gl on

Ref Offset0.5 dB
Ref 20.00 dBm

flw;‘.'J‘ﬂll'p’:'}w"fﬂ L

J

) -'|'L“'I'
i "ﬁa‘ﬂh‘- Lt

e
1

Center 2.46200 GHz
#Res BW 3.0 kHz

st Ly Trig:Free Run

#VBW 10 kHz"

Highest channel

ALTGN AUTO:
Avg Type: RMS
Avg|Hold: 21100

04:06:20 PM May 18, 2018
TR Frequency

#Atten: 30 dB

Center Freq
2.452000000 GHz

Wk W

OHz

Span 40.00 MHz
Sweep 5.445 s (1001 pts)

Hotline: 400-6611-140  Tel:

86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT180416E039

Conducted Band Edge and Spurious Emission Measurement

6.6.1. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (d)

Test Method: KDB558074

In any 100 kHz bandwidth outside of the authorized
frequency band, the emissions which fall in the
non-restricted bands shall be attenuated at least 20 dB /
30dB relative to the maximum PSD level in 100 kHz by
RF conducted measurement and radiated emissions
which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a).

Limit:

ol { )

Test Setup:

Spectrum Analyzer EUT

Test Mode: Transmitting mode with modulation

1. The testing follows FCC KDB Publication No. 558074
D01 DTS Meas. Guidance v04.

2. The RF output of EUT was connected to the spectrum
analyzer by RF cable and attenuator. The path loss
was compensated to the results for each
measurement.

3. Set to the maximum power setting and enable the
EUT transmit continuously.

4. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector.
Unwanted Emissions measured in any 100 kHz
bandwidth outside of the authorized frequency band
shall be attenuated by at least 20 dB relative to the
maximum in-band peak PSD level in 100 kHz when
maximum peak conducted output power procedure is
used. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over
a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per
15.247(d).

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded
against the limit line in the operating frequency band.

Test Result: PASS

Test Procedure:
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TCT

6.6.2. Test Instruments

Report No.: TCT180416E039

RF Test Room

Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018
RF Cable
(9KHZz-26.5GHz) TCT RE-06 N/A Sep. 27, 2018
Antenna Connector TCT RFC-01 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT180416E039

6.6.3. Test Data

802.11b Modulation
100kHz PSD reference Level Band Edge

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
L E E

04:32:17 PM May 18, 2012

. A5 57 L . A5
Center Freq 2.412000000 GHz i Avg Type: RMS Frequency Start Freq 2.310000000 GHz i Avg Type: RMS R il
‘PNO: Fast g0 Trig:Free Run Avg|Hold= 1001100 £ PNO: Fast g0 Trig:Free Run AvglHold 100100
IFGain:Low #Aten: 30 dB IFGain:Low ten: 30 dB
H. Auto Tune|
Ref Offset0.5 dB Ref Offset0.5 dB
Ref 20,00 dBm ‘ o deidiv__Ref 20.00 dBm

PPV SRR LTV e T T P

Start 2.31000 GHz

R FreqOffset
oHz

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 5.000 ms (1001 pts)

sTATUS

Spurious emission

Agilent Spoctrum Analyzer - Swept SA

£ L : I . D40 PM May 18, 2018 A

Start Freq 30.000000 MHz B Avg Type: RMS TRACE requency
FNO: % Trig: Free Run AvglHold: 481100

#Atten: 30 dB

Auto Tune|
Ref Offset 05 dB
0 dBid Ref 20.00 dBm

CenterFreq
12515000000 GHz|

v FURCTION | FUNCTION WIDTH FUNCTION VALUE

Hz -3.146 dBm
Hz £4521 dBm
| R

FreqOffset
0Hz

s sTATUS

Lowest Channel
100kHz PSD reference Level Spurious emission

L A 04:41:57 P My 18, 2018
eq 30.000000 Avg Type: RMS TRACE L
Avg|Held: 151100 TVPE]
o

Avg Tvpz.RMS.
Aot Tamt g Trig: Free Run AvglHold> 10000
IFGain:Law #Atten: 30 dB

‘Auto Tune Auto Tune|
Ref Offset 0.5 dB

Ref 20.00 dBm

Center Freq
2.437000000 GHz

|e——
StartFreq
2.417000000 GHz

| EE———

StopFreq
2457000000 GHz

FUNCTION  FUNCTION wWIDTH

FreqOffset,

0Hz 0 Hz|

= STATUS = STaTUS

Middle Channel
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I C I Report No.: TCT180416E039

Band Edge

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

T L i
Avg Type: RMS Avg Type: RMS
Trig: Free Run Avg|Hold:> 1001100 Start Freg 2450000000 GH Run AvglHold:> 1001100

) ] Co) Trig:F
Fast
" #Aten: 30 4B \FGain-low © #Atten: 30 dB

' :
Center Freq 2.462000000 GHz

PNO: Fast |

IFGain:Low

Ref Offset 05 dB Mkr1 2.451 ? Ref Offset05 B

Ref 20.00 dBm 3.460 dBm Ref 20.00 dBm

Center Freq 1

2.462000000 GHz i iy

Ny AL AP 0 A A B i

iStart 2.45000 GHz Stop 2.55000 GHz|
#Res BW 100 kHz #VBW 300 kHz*

MER MODE TRC SCL £ FUNCTION  FUNCTION wWIDTH FUNCTION VALLE

Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 5.000 ms (1001 pts)

STATUS

Spurious emission

Agilent Spectrum Analyzer - Swept SA
Py -

. Avg Type: RMS Frequency
O: Fast 4y 17Ig: Free Run Avg|Hold: 61100
IFGain:Low  #Atten: 30 dB

Start Freq 30.000000 MHz

Auto Tune
Ref Offset0.5 dB
Ref 20.00 dBm

1 ‘Center Freq
¢+ 12515000000 GHz

Start Freq
30.000000 MHz

Stop Freq
26000000000 GHz

Stop 25.00 GHz CF Step
Sweep 3.081 s (10001 pts) 2.497000000 GHz
Auto Man

FUNCTION _ FUNCTION WIDTH FUNCTION VALUE A

FreqOffset
0Hz

'STATUS

Highest Channel
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802.11g Modulation

Report No.: TCT180416E039

100kHz PSD reference Level

Band Edge

; 0315925 PM My 13, 2018
Avg Type: RMS E

‘PHOiFast (g0 Trig: Free Run AvglHold:>100/100 :
IFGain:Low #Atten: 30 dB e

Auto Tune|

Center Freq
2.412000000 GHz

0 Hz|

Agilent Spectrum Analyzer - Swopt SA
L

Start Freq 2.310000000 GHz

Ref Offset 06 dB
Ref 20.00 dBm

i
ow . BAtter: 30 dB

FURCTION

Avg Type: RMS
) Trig; Free Run Avg|Hold>100/100

04:31:16 PM May 18, 2018

Stop 2.42200 GHz,
Sweep 13.87 ms (1001 pts),

FUNCTION

Frequency

. Auto Tune|
Center Freq
2.366000000 GHz

2310000000 GHz

Auto

2.422000000 GHz,

"

FreqOffset
0 Hz|

StartFreq

Stop Freq

CF Step!

Avg Typs: RMS
Avg|Hold: 161100

Ref Offset 0.6 dB
Ref 20.00 dBm

Center Freq
12515000000 GHz|

: StartFreq
30.000000 MHz,
StopFreq
25.000000000 GHz

Stop 25.00 GHz| CF Step
Sweep 3.081 s (10001 pts)EFE LT
Auto Man

FreqOffset
0 Hz|

FUNCTION | FUNCTION WIDTH FUNCTIONVALLE &

Lowest Channel

100kHz PSD reference Level

Spurious emission

Avg Type: RMS
PNO: Fast 1y 11 Free Run Avg|Hold:> 100100
IFGain:Lows #Anen: 30 dB

Center Freq

’ 1 2.437000000 GHz
At |em—|

o StartFreq

2.417000000 GHz|

Stop Freq|
2.457000000 GHz|

- CF Step
Ty 4.000000 MHz|
Vi

Auta Man

FreqOffset
0 Hz|

Ref Offset0.5 dB
Ref 20.00 dBm

FUNCTION

2235 dBm
668356 dBm

Mkr1

Stop 25.00 GHz,
Sweep 3.081 s (10001 pts)

FURCTION WIDTH

Frequency

2.497000000 GHz|
Auta

STATUS

12515000000 GHz

Auto Tune|

CenterFreq

FreqOffset
0 Hz|

Middle Channel

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT180416E039

100kHz PSD reference Level Band Edge

Agilent Spectrum Analyzer - Swept SA
L

Avg Type: RMS Frequency

eq 6200 I} 00 Avg Typz“RMS. 9
PO Fast L Trig: Free Run Avg|Hold> 100100 Trig: Free Run Avg|Hold> 100100
IFGain:Luw #Anten: 30 dB IFGain:Ly #Anten: 30 dB
6 Auto Tune r Auto Tune
R 05 dB 0dB Ref Offset0.5 dB e ’
R 0.00 dB Ref 20.00 dBm
Center Freq 1 Center Freq
2462000000 GHz _uu!vuﬂcw 2500000000 GHz
J—
StartFreq StartFreq
2442000000 GHz 2.450000000 GHz
StopFreq
2.482000000 GHz
Stop 2.55000 GHz,
Sweep 10.87 ms (1001 pts)
FOREToN FNETON DT
6200 pan 40,00
Res BIW 100 BW 300 ep 5.000 001 p

Agilent Spectrum Analyzer - Swept SA
L

Z - Avg T “RMS‘
Start Freq 30.000000 MHz v IHald: G100

N Trig:F
Foaiow ™ #ha a8
o re ‘Auto Tune
Ref Offset 0.5 dB
Ref 20.00 dBm
1 Center Freq|
L 12.615000000 GHz,

StartFreq
30.000000 MHz,

Stop Freq
26000000000 GHz

Stop 25.00 GHz CF Step
2.497000000 GHz|
Auto Man|

FUNCTION _ FUNCTION WIDTH A

N 11t osseiGHz  3.1630Bm|
3 [ FreqoOffset
4 OHz

Highest Channel
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I C I Report No.: TCT180416E039

802.11n (HT20) Modulation

100kHz PSD reference Level Band Edge

£ F HGE I 4:04:40 P My 18, 2018 L
eq 000000 Avg Type: RMS. TRACE q " -

Avg Type: RMS

PhO: Fast Ly Trig:Fres Run AvglHold:> 100100 TYPE PNO: Fast Lyt Trig: Free Run AvglHold>100/100
IFGain:Lowe #Atten: 30 dB CET IFGain:Lowe #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 0.6 dB
Ref 20.00 dBm
Center Freq Center Freq
2412000000 GHz 2.366000000 GHz,
Py, StartFreq
2.310000000 GHz
Stop Freq i - T P e StopFreq
2.432000000 GHz, 2.422000000 GHz|
Stop 2.42200 GHz CFstep
Sweep 15.07 ms (1001 pts) 12.200000 MHz|
FUNCTION FUNCTION wIDTH Ll
Freq Offset| Freq Offset|
0 Hz, 0 Hz,
usc STATUS osa TS

Spurious emission

Auto Tune|

Ref Offset 0.6 dB
Ref 20.00 dBm

Center Freq|
12515000000 GHz

Stop Freq
25.000000000 GHz|

Stop 25.00 GHz| CF Step!
#VBW 300 kHz* Sweep 3.081s (10001 ptsyiie FE LRI
Auto Man

FUNCTION _ FUNCTION WIDTH

FreqOffset
0 Hz|

Channel

Spurious emission

Agilent Spectrum Analyzer

Avg Type: RMS. Frequency
NO: Fast (4 171g:Frée Run AvglHold>100/100
IFGain:Low _ #Aten: 30 dB

L
Start Freq 30.000000 MHz

Auto Tune|

Auto Tune|

Ref Offset 0.5 dB prd

Ref Offset0.5 dB -
Ref 20.00 dBm -7.845 dBm)

Ref 20.00 dBm

Center Freg|
12.616000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
25.000000000 GHz|

Iw
VY
kil i

Stop 25.00 GHz CF Step
#VBW 300 kHz* Sweep 3.081 5 (10001 pts)BEFTIAN T3
WA WODE TR SCL 7 FUNCTION _ FUNCTION winTH i i~ (Aute L2l
437 1GHz
94112GHz
Freq Offset

0 Hz|

FreqOffset
0 Hz|

Center 2437 GHz Span 40.00 MHz
#Res BW 100 kHz #VEW 300 kHz* Sweep 5.000 ms (1001 pts) < >

STATUS usc sTATUS

Middle Channel
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I C I Report No.: TCT180416E039

100kHz PSD reference Level Band Edge

Agilent Spectrum Analyzer - Swept SA
L 0 E

Agilent Spectrum Analyzer - Swept SA
e 0714 T T
Fovg Type: RMS o ey Start Freq 2.450000000 GHz
Avg|Hold=> 1001100 ™

Center Freq 2.462000000 GHz Avg Type: RMS Frequency
PHO: AvglHold> 100100 T

IFGai

48 GHz Auto Tune, Auto Tune,
Ref Offset 0.5 dB ' -y Ref Offset 0.5 dB
Ref 20.00 dBm .041 dBm Ref 20.00 dBm

Center Freq Center Freq
2.462000000 GHz 2500000000 GHz|

StartFreq
2450000000 GHz
Wt ]

MY
B T RPN MU AU C T IR R Stop Freq
2550000000 GHz,

Start 2.45000 GHz Stop 2.55000 GHz CF Step
i #VBW 300 kHz* Sweep 12.40 ms (1001 pts); 10.000000 MHz|
Auto Man

v FUNCTION | FURCTION FUNCTION VALUE
2,140 dBm |

RERNI 50676 dBm |

Freq Offset. 2 52,338 dBm Freq Offset.

OHz

0 Hz|

Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 5.000 ms (1001 pts)

usc sTaTUS

Spurious emission

Agilent Spoctrum Analyzer - Swopt SA
Start Freq 30.000000 MHz B Avg Type: RMS
PNO: Fast g Trig: Free Run AvglHold: 101100
IFGainiLow __ #Atten: 30 8

05:06:19 PM May 35, 2015
Frequency

Auto Tune’
Ref Offset 05 dB
Ref 20.00 dBm
Center Freq
’1 12515000000 GHz

StartFreq
30.000000 MHz

v FUNCTION | FUNCTION WIDTH
7597 dBm |
3513 dBm |

0 Hz|

Highest Channel
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TCT

Report No.: TCT180416E039

6.7. Radiated Spurious Emission Measurement

6.7.1. Test Specification

Test Requirement:

FCC Partl5 C Section 15.209

Test Method:

ANSI C63.10: 2013

Frequency Range:

9 kHz to 25 GHz

Measurement Distance:

3m

Antenna Polarization:

Horizontal & Vertical

Operation mode:

Transmitting mode with modulation

EUT

[
0.8m¢

‘47 . Turn table

Freguency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz 10Hz Average Value
Frequenc Field Strength Measurement
q y (microvolts/meter) Distance (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Megsurement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance = 3m
Computer [
‘ Pre -Amplifier |
Test setup:

Ground Plane

30MHz to 1GHz

=1 Receiver

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT180416E039

Antenna Tower

ceeed 3m <al ........ { Search

-~ Antenna

4m /
RF Test
'? —_ L Receiver
v S ! ]
Tum o, 1 Im
Table A A I=]=|
: I |:| [6]=]
|

: Do [ 1
WL LA ooy ooy

Ground Plane

Above 1GHz

Homn Antenna

Ground Refersnce Plane

Test Receiver |41

Test Procedure:

1. For the radiated emission test below 1GHz:
The EUT was placed on a turntable with 0.8 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
for the test in order to get better signal level.
For the radiated emission test above 1GHz:
Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission
and staying aimed at the emission source for
receiving the maximum signal. The final

Hotline: 400-6611-140
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TCT

Report No.: TCT180416E039
measurement antenna elevation shall be that which
maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m
above the ground or reference ground plane.

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

4. For measurement below 1GHz, If the emission level
of the EUT measured by the peak detector is 3 dB
lower than the applicable limit, the peak emission
level will be reported. Otherwise, the emission
measurement will be repeated using the quasi-peak
detector and reported.

5. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the
emission being measured;

(2) Set RBW=100 kHz for f < 1 GHz; VBW =RBW;
Sweep = auto; Detector function = peak; Trace =
max hold;

(3) Set RBW =1 MHz, VBW= 3MHz forf 1 GHz
for peak measurement.

For average measurement: VBW = 10 Hz, when

duty cycle is no less than 98 percent. VBW =1/T,

when duty cycle is less than 98 percent where T is

the minimum transmission duration over which the

transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.
Test results: PASS
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6.7.2. Test Instruments

Report No.: TCT180416E039

Radiated Emission Test Site (966)
Na_me & Manufacturer Model Sl Calibration Due
Equipment Number
Test Receiver ROHD/EF‘E‘ZSCHW ESVD 100008 | Sep. 27, 2018
Spectrum Analyzer ROHDESLZS‘,CHW FSQ 200061 Sep. 27, 2018
EM Electronics
Pre-amplifier Corporation EM30265 07032613 Sep. 27, 2018
CO.,LTD
Pre-amplifier HP 8447D 2727A05017 | Sep. 27,2018
Loop antenna ZHINAN ZN30900A 12024 Sep. 27, 2018
Broadband Antenna| Schwarzbeck VULB9163 340 Sep. 27, 2018
Horn Antenna Schwarzbeck |BBHA 9120D 631 Sep. 27, 2018
Horn Antenna Schwarzbeck BBH 9170 582 Sep. 27, 2018
Antenna Mast Keleto CC-A-4M N/A N/A
Coax cable
(9KHz-1GHz) TCT RE-low-01 N/A Sep. 27, 2018
Coax cable .
(9KHZ-40GH?z) TCT RE-high-02 N/A Sep. 27, 2018
Coax cable
(9KHz-1GHz) TCT RE-low-03 N/A Sep. 27, 2018
Coax cable .
(9KHzZ-40GHz) TCT RE-high-04 N/A Sep. 27, 2018
EMI Test Software Shurple EZ-EMC N/A N/A
Technology

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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6.7.3. Test Data

Report No.: TCT180416E039

Please refer to following diagram for individual

Below 1GHz
Horizontal:
80.0 dBuV/m
FCC Part 15C 3M Radiation
' %

40 1 ': 3

bk

0.0

30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site Polarization: Horizontal Temperature 25
Limit: FCC Part 15C 3M Radiation Power:  AC 120V/80Hz Humidity: 55 %

Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuv dB dBuV/m dB/m dB Detector cm degree  Comment

1 1 148.4410 53.40 -15.84 37.56 4350 -594 QP
2 1 1683.1818 53.10 -15.00 38.10 4350 -540 QP
3 1 2374758 53.80 -11.30 42.50 48,00 -350 QP
4 467.2348 43.70 -3.98 39.72 46.00 -6.28 QP
5 1 533.8318 45.00 -2.31 42.69 46.00 -3.31 QP
6 * 804.6028 40.90 1.98 42.88 46.00 -312 QP

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT180416E039

Vertical:

80.0 dBuV/m

FCC Part 15C 3M Radiation

0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site Polarization:  Vertical Temperature: 25
Limit: FCC Part 15C 3M Radiation Power:  AC 120V/60Hz Humidity: 55 %
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB dBuV/m dB/m dB Detector cm degree  Comment

1 66.7325 50.00 -16.00 34.00 4000 -6.00 QP
2 74.1350 5120 -17.26 33.94 4000 -6.06 QP
3 1 158.1123 5450 -15.32 39.18 4350 -432 QP
4 239.9874 5120 -11.20 40.00 4800 -600 QP
5
6

I 533.8318  45.00 -2.31 4269 4600 -3.31 QP
*  935.5461 39.10 3.69 4279 46800 -321 QP

Note: 1.The low frequency, which started from 9KHz~30MHz, was pre-scanned and the result which was 20dB lower than
the limit line per 15.31(0) was not reported

2. Measurements were conducted in all three channels (high, middle, low) and all modulation(802.11b, 802.11g,
802.11n(HT20) ), and the worst case Mode (Middle channel and 802.11b) was submitted only.
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I C I Report No.: TCT180416E039

Test Result of Radiated Spurious at Band edges
Modulation Type: 802.11b
Low channel: 2412 MHz
Correction Peak Final

Frequenc Ant. Pol. Peak readin il Peak limit AV limit
(lsIHz) ¢ HIV (dBpV) . gjch/tr% EMISSIon | (dBpv/m) | (dBuV/m)
2310 H 44.36 -4.20 40.16 74.00 54.00

2377.38 H 46.05 -4.10 41.95 74.00 54.00
2390 H 50.47 -3.94 46.53 74.00 54.00
2310 V 42.33 -4.20 38.13 74.00 54.00

2377.38 V 53.61 -4.10 49.51 74.00 54.00
2390 V 51.10 -3.94 47.16 74.00 54.00

Modulation Type: 802.11b
High channel: 2462 MHz
Correction Peak Final

Frequency Ant. Pol. Peak reading Peak limit AV limit

(MHz) HIV (dBpV) &""Bcltr% Emission | (dBuv/im) | (dBuV/m)
24835 H 52.93 -3.60 49.33 74.00 54.00
2487.09 H 45.65 73.50 42.15 74.00 54.00

2500 H 43.24 73.34 39.90 74.00 54.00
24835 Vv 54.08 73.60 50.48 74.00 54.00
2487.09 vV 46.55 73.50 43.05 74.00 54.00

2500 Vv 42.32 3.34 38.98 74.00 54.00

Modulation Type: 802.11g
Low channel: 2412 MHz

Frequency Ant. Pol. Peak reading Cg;%%élron Plfr%ii(sgilgr?l Peak limit AV limit
(MHz) H/V (dBuv) (dB/m) Lavel (dBuvV/m) (dBuv/m)
2310 H 45.16 -4.20 40.96 74.00 54.00

2388.96 H 51.22 -4.12 47.10 74.00 54.00
2390 H 52.64 -3.94 48.70 74.00 54.00
2310 \Y 44.81 -4.20 40.61 74.00 54.00

2388.96 V 48.69 -4.12 44.57 74.00 54.00
2390 V 54.34 -3.94 50.40 74.00 54.00

Modulation Type: 802.11g
High channel: 2462 MHz

Frequency Ant. Pol. Peak reading C?:r;i%'ro n PEer%Ii(sgilgr?l Peak limit AV limit
(MHz) H/V (dBuv) (dB/m) Lo (dBuv/m) (dBuv/m)
2483.5 H 53.82 -3.60 50.22 74.00 54.00

2487.59 H 49.17 -3.52 45.65 74.00 54.00
2500 H 46.58 -3.34 43.24 74.00 54.00
2483.5 V 50.26 -3.60 46.66 74.00 54.00
2487.59 Y 46.53 -3.52 43.01 74.00 54.00
2500 V 45.06 -3.34 41.72 74.00 54.00
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Modulation Type: 802.11n(20MHz)

Report No.: TCT180416E039

Low channel: 2412 MHz

Frequency Ant. Pol. Peak reading C‘g;i%'ron Pér%?sgilgr?l Peak limit AV limit
(MHz) H/V (dBuv) (dB/m) el (dBuv/m) (dBuv/m)
2310 H 45.26 -4.20 41.06 74.00 54.00

2388.01 H 54.41 -4.10 50.31 74.00 54.00
2390 H 52.65 -3.94 48.71 74.00 54.00
2310 \% 46.02 -4.20 41.82 74.00 54.00

2388.01 \% 54.35 -4.10 50.25 74.00 54.00
2390 \% 50.74 -3.94 46.80 74.00 54.00

Modulation Type: 802.11n(20MHz)
High channel: 2462 MHz

Frequency Ant. Pol. Peak reading C(I):r;i%'ro n Pléar%t(sgilgr?l Peak limit AV limit
(MHz) H/V (dBuv) (dB/m) Lo (dBuv/m) (dBuv/m)
2483.5 H 55.03 -3.60 51.43 74.00 54.00

2392.55 H 52.61 -3.50 49.11 74.00 54.00
2500 H 46.38 -3.34 43.04 74.00 54.00
2483. 5 \% 51.24 -3.60 47.64 74.00 54.00
2392.55 \% 49.73 -3.50 46.23 74.00 54.00
2500 \% 48.12 -3.34 44,78 74.00 54.00
Note:
1. Peak Final Emission Level=Peak Reading + Correction Factor;
2. Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Above 1GHz
Modulation Type: 802.11b

Report No.: TCT180416E039

Low channel: 2412 MHz
Frequency| Ant. Pol. relzaaedailrlﬁg AV reading C?:r;i%'ron FI’EergLssmn LeX\e/I Peak limit| AV limit Margin
(MHz) HIV (dBuV) (dBuVv) (dB/m) | (dBpv/m) | (dBuv/m) (dBuVv/m) | (dBuV/m) (dB)
4824 H 45.05 0.66 45.71 74 54 -8.29
7236 H 39.23 9.50 48.73 74 54 -5.27
—- H - A —- —- A —- X —-
4824 V 46.77 0.66 47.43 74 54 -6.57
7236 V 37.12 9.50 46.62 74 54 -7.38
—- \V; _ —- —- —- —- _ A - —-
Middle channel: 2437MHz
Frequency| Ant. Pol. rgaedei‘rl?g AV reading C?:r;%%'ro n PEerg;(S sion LGXSI Peak limit| AV limit Margin
(MHz) H/V (dBuv) (dBuv) (dB/m) | (dBuV/m) | (dBuv/m) (dBuV/m) | (dBpV/m) (dB)
4874 H 44.83 0.99 45.82 74 54 -8.18
7311 H 40.45 9.85 50.30 74 54 -3.70
—— H — — — — — — — —
4874 V 47.67 0.99 48.66 74 54 -5.34
7311 \% 38.14 9.85 47.99 74 54 -6.01
—— \Vj — — — — ——- — — —
High channel: 2462 MHz
Frequency| Ant. Pol. rgaeijei‘rlfg AV reading CcIJ:rQ?:S[:(t)lron I:I>Eer2;(53|on Lexsl Peak limit| AV limit | Margin
(MHz) H/V (dBuv) (dBuv) (dB/m) | (dBuv/m) | (dBuv/m) (dBuV/m) | (dBpV/m) (dB)
4924 H 46.36 1.33 47.69 74 54 -6.31
7386 H 39.51 10.22 49.73 74 54 -4.27
—— H —— —— —— —— — — — ——
4924 V 45.18 1.33 46.51 74 54 -7.49
7386 V 35.93 10.22 46.15 74 54 -7.85
- \V; - —-- —-- —-- -—-- - - —--
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier
2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test

frequency is 25GHz.

5. Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.

Hotline: 400-6611-140
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I C I Report No.: TCT180416E039

Modulation Type: 802.11g

Low channel: 2412 MHz

Frequency| Ant. Pol. relzjaedei‘rlig AV reading C?:réifgf n PEergli(s Sion LeXSI Peak limit| AV limit Margin
(MHz) H/V (dBpv) (dBuV) (dB/m) | (dBuv/m) | (dBuv/m) (dBuV/m) | (dBuV/m) (dB)
4824 H 46.28 0.75 47.03 74 54 -6.97
7236 H 40.32 9.87 50.19 74 54 -3.81

—- H - —- —- —- —- —- - —-
4824 V 47.19 0.75 47.94 74 54 -6.06
7236 V 39.67 9.87 49.54 74 54 -4.46

—- \V; - —- —- —- —- - - —-

Middle channel: 2437MHz

Peak AV reading Correction Emission Level

Frequency| Ant. Pol. Peak limit| AV limit Margin

readin Factor Peak AV
(MHz) H/IV (dBqu)l (dBuv) (dB/m) | (dBpv/m) | (dBuV/m) (dBuV/m) | (dBuV/m) (dB)
4874 H 48.05 0.97 49.02 74 54 -4.98
7311 H 40.31 9.83 50.14 74 54 -3.86
— H — i. —— —— -1 — L —
4874 Vv 47.68 0.97 48.65 74 54 -5.35
7311 Vv 40.49 9.83 50.32 74 54 -3.68
—_— V e’ _— _— _— _— — _— _—

High channel: 2462 MHz

Peak Correction Emission Level

Frequency| Ant. Pol. R AV reading Factor Peak limit| AV limit | Margin
(MHz2) HV (dBuV%l @BLY) | (dEim) | ( dBPS\a/';m) ( dBﬁxlm) (dBpv/m) | (dBuV/m) | (dB)
4924 H 47.53 1.18 48.71 74 54 -5.29
7386 H 39.29 --- 10.07 49.36 74 54 -4.64

- H --- - —-- —-- --- —-- - —--
4924 \% 46.61 1.18 47.79 74 54 -6.21
7386 V 40.12 10.07 50.19 74 54 -3.81

- \V; L8 —-- —-- —-- -—-- (K - —--
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)

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

4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test
frequency is 25GHz.

5. Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.
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Modulation Type: 802.11n (HT20)

Low channel: 2412 MHz
Frequency| Ant. Pol. rgazai‘rl?g AV reading C(I):r;%;:(t)lron PEerg;(ssmn Lexsl Peak limit| AV limit | Margin
(MHz) H/V (dBpV) (dBuV) (dB/m) | (dBuV/m) | (dBuv/m) (dBuV/m) | (dBuV/m) (dB)
4824 H 45.16 0.66 45.82 74 54 -8.18
7236 H 38.52 9.50 48.02 74 54 -5.98
—- H - —- —- —- —- —- - —-
4824 V 44.09 0.66 44.75 74 54 -9.25
7236 V 35.78 9.50 45.28 74 54 -8.72
—- \V; - —- —- —- —- —- - —-
Middle channel: 2437MHz
Frequency| Ant. Pol. rga%ailrlfg AV reading C?:r;i%'ron FI’EergLssmn Le'&/sl Peak limit| AV limit Margin
(MHz) H/V (dBuVv) (dBuv) (dB/m) | (dBpv/m) | (dBuV/m) (dBuV/m) | (dBuV/m) (dB)
4874 H 45.74 0.99 46.73 74 54 -7.27
7311 H 39.14 9.85 48.99 74 54 -5.01
— H — I_ — — N — £ —
4874 \% 45.31 0.99 46.30 74 54 -7.70
7311 \% 37.47 9.85 47.32 74 54 -6.68
— \ — — — — —- — — —
High channel: 2462 MHz
Frequency| Ant. Pol. rgaed?rlsg AV reading C‘g;ifgron PEerstsmn Le'&/sl Peak limit| AV limit Margin
(MHz) H/V (dBuV) (dBuv) (dB/m) | (dBpv/m) | (dBuV/m) (dBuV/m) | (dBuV/m) (dB)
4924 H 40.72 1.33 42.05 74 54 -11.95
7386 H 35.58 10.22 45.80 74 54 -8.20
— H — N — — 4 — RN —
4924 \% 39.19 1.33 40.52 74 54 -13.48
7386 V 36.04 10.22 46.26 74 54 -7.74
— \V/ C.- — — — — Ll — —
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuv/m)

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

4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test
frequency is 25GHz.

5. Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.
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Appendix A: Photographs of Test Setup

Report No.: TCT180416E039

Refer to test report TCT180416E004

Appendix B: Photographs of EUT

Refer to test report TCT180416E004

s END OF REPORT* e
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