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Antenna (Gray):

Agilent Spectrum Analyzer - Swept SK

Marker 1 2.414256000000 GHz f vg Type: RMS
Trig: Free Run

PNO: Fast
& ten: 20 d8

IFGain:Low

Ref Offset 15 dB
Ref 11.00 dBm

’1
Rt ke g

e
W\W\‘ 'm

Center 2.412000 GHz

#Res BW 3.0 kHz #/BW 10 kHz*

a‘w«nd‘-;-|"Jr'o¢wltlapm.:a

Agilent Spectrum Analyzer - Swept SK

Ref Offset 15 dB
Ref 11.00 dBm

LY

Center 2.437000 GHz
#Res BW 3.0 kHz

Span 16.00 MHz
Sweep 2.178 s (1001 pts)|

Marker 1 2.436456000000 GHz

Avg Type: RMS
Trig: Free Run

PNO: Fast
& ten: 20 d8

IFGain:Low

#
AR i e 03 s
RV it *"“ﬁnﬁ“m-»m‘m, ‘
lﬂuw

Span 16.00 MHz

#VBW 10 kHz* Sweep 2.178 s (1001 pts)

802.11b - Low CH 2412

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.461776000000 GHz Avg Type: RMS
Trig: Free Run

PNO: Fast
o ez

IFGain:Low

Ref Offset 1.5 dB
Ref 11.00 dBm

1

L4
P M.If.ll.mrpi;w'nm.-l,wr.-»fl‘-.-l‘in'lfn.i.ﬁ:[ﬂ'ﬂnw.,.MMWM
. i { .
it

Center 2.462000 GHz

#Res BW 3.0 kHz #/BW 10 kHz*

Agilent Spectrum Analyzer - Swepl SA

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

Span 16.00 MHz
Sweep 2.178 s (1001 pts)|

Marker 1 2.412962000000 GHz

802.11b - Mid CH 2437

Avg Type: RMS
Trig: Free Run

PNO: Fast
S awczom

IFGain:Low

Span 26.00 MHz

#VBW 10 kHz* Sweep 3.539 s (1001 pts)

802.11b - High CH 2462

802.11g- 1 CH 2412

Agilent Spectrum Analyzer - Swept S
Marker 1 2.437624000000 GHz Avg Type: RMS
s o TrigFresRun

: Fa
IFGain:Low Atten: 20 4B

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.43700 GHz

#Res BW 3.0 kHz #VBW 10 kHz*

Agilent

f 11 dBm
Marker

-16.26 dBm

Span 26.00 MHz
Sweep 3.539 s (1001 pts)

802.11g - 6 CH 2437

2.459470000 GHz

1

W A AR

I

802.11g - 10 CH 2457
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11 dBm Attan
Marker
2463210000 GHz
-19.92 dBm

B i A A
VY

w\

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.435710000000 GHz 1
0: Fost GO Trig: FreeRun
IFGainiL ow Atten: 20 dB
Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.43700 GHz

#Res BW 3.0 kHz #VBW 10 kHz*

Af Py
P

¥,

Avg Type: RMS

Span 30.00 MHz
Sweep 4.084 s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.408850000000 GHz

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

Trig: Free Run
e 20 68

A
{

#/BW 10 kHz*

Avg Type: RMS

Span 30.00 MHz
Sweep 4.084 s (1001 pts)|

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.462930000000 GHz

Ref Offset 15 dB
Ref 11.00 dBm

j”"d‘i\r"ll"f‘"ﬂ“'r"

Center 2.46200 GHz
#Res BW 3.0 kHz

Trig: Free Run
Atten: 20 dB

#VBW 10 kHz*

Avg Type: RMS

Mkr1

Span 30.00 MHz
Sweep 4.084 s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.416960000000 GHz
Trig: Free Run
Atten: 20 4B

Ref Offset 1.5 dB
Ref 11.00 dBm

4

IR

Center 2.42200 GHz

#Res BW 3.0 kHz #VBW 10 kHz*

Avg Type: RMS

Span 60.00 MHz
Sweep 8.167 s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.430760000000 GHz

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Trig: Free Run
Atten: 20 4B

Avg Type: RMS

I

#VBW 10 kHz*

\'IJ .
AT

Span 60.00 MHz
Sweep 8.167 s (1001 pts)

802.11n40 - 3 CH 2422

802.11n40 -

6 CH 2437
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Agilent L

Atten

2.424500000 GHz
-26.42 dBm

1

l|yl"nN\\'|l|'ifl“\\\'i'i|\v'\5\'iff.N'l'ﬁ'ﬁ’l'v\\'I'l'\'fl"‘l‘ﬂ,‘q’w\\m llll\\'Ffl"i"\'|'\'|'Fd|\‘.\\“'|\‘-‘iI|\IFIl"f|\',l,fI”l"‘l\.‘win‘l\lllmw

j

#/EH 1

f 11 dBm Atte

Marker
2.465100000 GHz
-27.25 dBm

1
i iy l»\,\\r.ﬁ.'Jn1‘.'.\l,lfﬂ.‘-\\,nl;.\'.‘-\u,,-,,n;;.\-.rfﬁnk\\\-afp,ah'n\'.'-@i

i

#/EH 1

802.11n40 - 7 CH 2442

802.11n40 - 8 CH 2447

At
Marker
2.469500000 GHz
-26.88 dBm

1
‘lIlff|l.\‘\IIlIlﬂi|\"\'hFifii'|\lfﬂllf,\|‘l'lf’iJ'|\\'ﬁ,‘w‘ﬂ'l\.ﬂn\’ﬁ\'.\lﬂ |‘a'|\nlA-,lﬂ.ii\'A'|'|';‘.N‘-\I‘lIi|l,U.\|\|FF'n;.u-ﬁrlﬁii‘n'l\l‘i,lm‘\'ﬁ\!?:i|

\
)

#/BH 10

%,
"“‘""’“l'-"‘\'u'f "‘“""fl

802.11n40 - 9 CH 2452
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Antenna (Black):

Agilent Spectrum Analyzer - Swept SK

Marker 1 2.411456000000 GHz

Ref Offset 15 dB
Ref 11.00 dBm

Aty

Center 2.412000 GHz
#Res BW 3.0 kHz

#/BW 10 kHz*

i 08:07:26 P
Avg Type: RMS
Trig: Free Run Avg|Hold: 31100

Atten: 20 4B
Mkr1 2.4

VNP,

Span 16.00 MHz
Sweep 2.178 s (1001 pts)|

Agilent Spectrum Analyzer - Swept SA
T i 0B.07:45 PH Jan D4, 2015
Avg Type: RMS ™

Marker 1 2.437848000000 GHz AvglHold: 2H00

Trig: Free Run
Atten: 20 dB

Ref Offset 15 dB
Ref 11.00 dBm

1

., ¢
PP ke i e vl‘l"l"-'l{'llwm%«kl
T

Center 2.437000 GHz
#Res BW 3.0 kHz

Span 16.00 MHz

#VBW 10 kHz* Sweep 2.178 s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.462464000000 GHz

Ref Offset 1.5 dB
Ref 11.00 dBm

Ayt
e s
L
o
‘rr

Center 2.462000 GHz
#Res BW 3.0 kHz

#/BW 10 kHz*

Avg Type: RMS
Trig: Free Run Avg|Hold: 2100

Atten: 20 4B

Span 16.00 MHz
Sweep 2.178 s (1001 pts)|

Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS

Marker 1 2.413222000000 GHz Avg|Hold: 3100

Trig: Free Run
NO: Fast
i, aten:20 4B

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

Span 26.00 MHz

#VBW 10 kHz* Sweep 3.539 s (1001 pts)

802.11g- 1 CH 2412

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.436350000000 GHz

(=)

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

Avg Type: RMS
Trig: Free Run Avg|Hold: 2100

Atten: 20 4B
Mkr1 2.4

Span 26.00 MHz
Sweep 3.539 s (1001 pts)

i
‘ gl
AN AV

‘u

L

Ly

802.11g - 6 CH 2437

802.11g - 10 CH 2457
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Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS

Marker 1 2.465068000000 GHz Avg|Hold: 2100

Trig: Free Run
Atten: 20 4B

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

Span 26.00 MHz

#VBW 10 kHz* Sweep 3.539s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS

Marker 1 2.413230000000 GHz Avg|Hold: 2100

Trig: Free Run
Atten: 20 4B

Ref Offset 15 dB Mkr1
Ref 11.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

Span 30.00 MHz

#VBW 10 kHz* Sweep 4.084 s (1001 pts)

802.11g - 11 CH 2462

Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS
Avg|Hold: 2100

Marker 1 2.438830000000 GHz

Trig: Free Run
Atten: 20 dB

Ref Offset 15 dB
Ref 11.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Span 30.00 MHz

#VBW 10 kHz* Sweep 4.084 s (1001 pts)

802.11n20 - 1 CH 2412

Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS
Avg|Hold: 2100

Ref Offset 1.50 dB )
FNO: Fasi (5o Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 15 dB
Ref 11.00 dBm

U‘u",".-'w"u"‘, A | A

i

R

b
A

Center 2.46200 GHz
#Res BW 3.0 kHz

Span 30.00 MHz

#VBW 10 kHz* Sweep 4.084 s (1001 pts)

802.11n20 - 6 CH 2437

Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS

Marker 1 2.414500000000 GHz Avg|Hold: 11100

Trig: Free Run
Atten: 20 4B

Ref Offset 15 dB Mkr1 2.4
Ref 11.00 dBm

il | Ay

}

Center 2.42200 GHz
#Res BW 3.0 kHz

Span 60.00 MHz

#VBW 10 kHz* Sweep 8.167 s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA

Avg Type: RMS

Marker 1 2.429440000000 GHz TR 2900

Trig: Free Run
e 20 68

Ref Offset 1.5 dB
Ref 11.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Span 60.00 MHz

#VBW 10 kHz* Sweep 8.167 s (1001 pts)

802.11n40 - 3 CH 2422

802.11n40 — 6 CH 2437
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Agilent RL + Agilent L

Atten

1

Vbl lh“.ﬁ,-,\\\.,,,ﬁ.ﬁ\,| l,\\,\.,n,n..\l,\a-.l,u,w.\..\\.’,,w,~\n].,,,n,,s~\f,'ﬂ,ﬁ\\\n;,Wﬁ\\nW

|
b

Wy,
B, W

#WBH 16

f11 dBm Fitten
Marker
2.460700000 GHz
-25.41 dBm

1

F Tun

Lottt '

#BH 1

I,,.f.'n.‘,u-wf.\\».

802.11n40 - 8 CH 2447

o bt
gt

802.11n40 - 9 CH 2452
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6.5 Band-Edge & Unwanted Emissions into Non-Restricted Frequency Bands

Temperature 25°C
Relative Humidity 54%
Atmospheric Pressure 1010mbar
Test date : January 06, 2018
Tested By : Aaron Liang
Requirement(s):
Spec ltem | Requirement Applicable
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
§15.247(d) a) | below thatin the 100 kHz bandwidth within the band that v
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.
Ant. Tower 14
el i Variable
%t};gﬁn Units > ) /
' J\:L]’ Turn Table
Test Setup O'S'Himl [ 1 -
. Ground Plane
Test Receiver
W | I | —
Ao oo
Radiated Method Only
- 1. Check the calibration of the measuring instrument using either an internal
Test calibrator or a known signal from an external generator.
- 2. Position the EUT without connection to measurement instrument. Put it on
Procedure

the Rotated table and turn on the EUT and make it operate in transmitting
mode. Then set it to Low Channel and High Channel within its operating range,

and make sure the instrument is operated in its linear range.
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3. First, set both RBW and VBW of spectrum analyzer to 100 kHz with a
convenient frequency span including 100kHz bandwidth from band edge,
check the emission of EUT, if pass then set Spectrum Analyzer as below:

a. The resolution bandwidth and video bandwidth of test receiver/spectrum
analyzer is 120 kHz for Quasiy Peak detection at frequency below 1GHz.

b. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and
video bandwidth is 3MHz with Peak detection for Peak measurement at
frequency above 1GHz.

c. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the
video bandwidth is 10Hz with Peak detection for Average Measurement as below
at frequency above 1GHz.

4. Measure the highest amplitude appearing on spectral display and set it as a
reference level. Plot the graph with marking the highest point and edge
frequency.

5. Repeat above procedures until all measured frequencies were complete.

Remark

Result ¥ Pass " Falil
Test Data H Yes u N/A
Test Plot |7 Yes (See below) - N/A




2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Restricted Band)

Antenna (Green) Antenna (Gray) Antenna (Black)
Measure Limit
Modulation | N(TX) | Freq.(MHz) | Distance Fre. Level Fre. Level Fre. Level (dBuV/m | Result
(m) (MHz) | (dBuV/m) | (MHz) | (dBuv/m) | (MHz) | (@Buvim | ) PK
Pk PK Pk PK Pk ) PK
11b 1 2412 3 2386.03 52.69 2390.00 52.12 2386.11 52.04 74 Pass
11b 1 2462 3 2483.50 60.42 2483.50 58.19 2489.25 | 59.72 74 Pass
119 1 2412 3 2390.00 7219 2390.00 71.65 2390.00 | 61.99 74 Pass
119 1 2457 3 2483.50 62.48 2483.50 60.77 2483.50 / 74 Pass
11g 1 2462 3 2483.50 73.22 2483.50 73.19 2483.50 | 67.14 74 Pass
2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Restricted Band)
Antenna (Green+Gray+Black) Limit
Measure
Modulation N(TX) Freq.(MHz) . (dBuV/m) Result
Distance(m) Fre.MHz) | Level(dBuV/m) PK
Pk PK
HT20 3 2412 3 2388.00 62.83 74 Pass
HT20 3 2462 3 2485.90 68.41 74 Pass
HT40 3 2422 3 2385.53 62.23 74 Pass
HT40 3 2437 3 2390.00 67.74 74 Pass
HT40 3 2442 3 2483.5 67.95 74 Pass
HT40 3 2447 3 2484.10 68.77 74 Pass
HT40 3 2452 3 2483.50 72.07 74 Pass
2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Restricted Band)
Antenna (Green) Antenna (Gray) Antenna (Black)
Measure Limit
Modulation | N(TX) | Freq.(MHz) | Distance Fre. Level Fre. Level Fre. Level (dBuV/m) | Result
(m) (MHz) | (dBuV/m) | (MHz) | (dBuV/m) | (MHz) | (dBuV/m) AV
AV AV AV AV AV AV
11b 1 2412 3 2386.03 39.98 2390.00 40.02 2386.11 39.96 54 Pass
11b 1 2462 3 2483.50 46.85 2483.50 46.30 2489.25 46.00 54 Pass
11g 1 2412 3 2390.00 51.14 2390.00 52.39 2390.00 43.37 54 Pass
11g 1 2457 3 2483.50 44.46 2483.50 44.07 2483.50 / 54 Pass
11g 1 2462 3 2483.50 52.76 2483.50 53.40 2483.50 47.39 54 Pass




’\

S
SIEMIC

A Bureau Veritas Group Company

Test Report No.

17070669-CE-R1

Page

54 of 109

2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Restricted Band)

Antenna (Green+Gray+Black) Limit
Measure
Modulation N(TX) Freq.(MHz) . (dBuV/m) Result
Distance(m) Fre.(MHz) Level(dBuV/m) 50
AV AV
HT20 3 2412 3 2390.00 4552 54 Pass
HT20 3 2462 3 2485.30 49.64 54 Pass
HT40 3 2422 3 2384.57 47.02 54 Pass
HT40 3 2437 3 2390.00 52.89 54 Pass
HT40 3 2442 3 2483.50 53.46 54 Pass
HT40 3 2447 3 248410 53.79 54 Pass
HT40 3 2452 3 2483.50 53.81 54 Pass
2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Non-restricted Band)
(i)-(O)aB
Modulation N(TX) Test Freq,(MHz) Limit(dB) Result
Antenna
Antenna (Green) Antenna (Gray)
(Black)
119 1 2412 -30.34 -30.75 / 30 Pass
2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Non-restricted Band)
()-(0)dB
Modulation N(TX) Test Freq,(MHz) Limit(dB) Result
Antenna (Green+Gray+Black)
HT20 3 2412 -37.06 30 Pass




Test Plots
Restricted frequency band result
b mode

Antenna (Green)

Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 5dB VBW 3 MHz M2[1] 57.88 dBuv Att 5dB VBW 1 kHz M2[1] 45.82 dBpv
Ref 112.0 dBuV SWT 2.5ms 2.400000000 GHz Ref 112.0 dBuV SWT 160ns 2.400000000 GHz
HrmitGheck M1[1] 52.69 dBuV HrmitGheck M1[1] 39.98 dBuV
1Pk :Iine Limit 74| /’.3‘9&900000 GHz 1Pk :Iine Limit 54| 2.390000000 GHz

Max | 100 dBpv

\

90 dBu|\/ / \
80 dBuV

IR

Max | 100 dBpv

/N

90 dBu|\/ \
80 dBuV

| | | \
Limit, 74y, 70 dBpV
| ./ A | I
60 dBpV 60 dBpV
M1
50 dBpV 50 dBpV M2
Y
M1
40 dBpV: 4GBt
30 dBpV 30 dBpV
20 dBpV F2 20 dBpV F2
i i
CF 2.39 GHz Span 80.0 MHz CF 2.39 GHz Span 80.0 MHz
Date: 6.JAN.2018 09:51:29 Date: 6.JAN.2018 09:51:58

1 CH (Peak) - 802.11b

Note: F1 is frequency 2390MHz; F2 is frequency

1 CH (Average) - 802.11b

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 15.0 dB RBW 1 MHz Offs 15.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 60.42 dBpv Att 15dB VBW 1 kHz M1[1] 46.85 dBuv
Ref 116.0 dBuV SWT 2.5ms 2.486890000 GHz Ref 116.0 dBuV SWT 200nms 2.492880000 GHz

Limit 74[imit Gheck

1k | 110 dB||.1\/
Max Line Limijt 74
100 dBpV

oL |\
A

80 dB|.||V \%

70 dBuV:
| \*\ M1
S0udBRM ottt TR P PR T
50 dBpV:
40 dBpV
30 dBuV
20 dBpV A
|

Limit 54[jmit Gheck
1pk | 110 “BHe Timit 54

Max —
100 dBpV

90 dBp|V // \\
80 dBpV

|\
| \

60 dBuV

50 dBuV -1

40 dBpV-

30 dBuV

20 dBpV F1
|

CF 2.4835 GHz Span 100.0 MHz

CF 2.4835 GHz Span 100.0 MHz

Date: 6.JAN.2018 13:39:53

Date: 6.JAN.2018 13:40:24

11 CH (Peak) - 802.11b
Note: F1 is frequency 2483.5MHz

11 CH (Average) - 802.11b
Note: F1 is frequency 2483.5MHz
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Antenna (Gray):

Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz

Att 5dB VBW 3 MHz M2[1] 57.07 dBpv Att 5dB VBW 1 kHz M2[1] 45.13 dBpv

Ref 112.0 dBuv SWT 2.5ms 2.400000000 GHz Ref 112.0 dBuv SWT 160ms 2.400000000 GHz

liL.imit Geck M1[1 52.12 dBuV Firmit-qtreck M1[1] 40.02 dBpV

1Pk ine Limit 74 /Zf”Q{)OUOOU GHz 1Pk ine Limit 54 2.390000000 GHz
Max | 100 dBrV / \ Max | 100 dBpV

90 dBuV \ 90 dBpV- /\\\\

80 dBuV 80 dBpV-

I 11

T
g 72y

o I
| /

60 dBpVv I!‘I”, A 60 dBuV
1 i M Limit 54 j
s .Lw._uu.. Soiordg A et oA % dB|.|IV o
1 |
40 dBpV 40-ctBy
30 dBpV 30 dBpV
/ F2 F2
20 dBpV F‘l 20 dBpV F|1
CF 2.39 GHz Span 80.0 MHz CF 2.39 GHz Span 80.0 MHz

Date: 6.JAN.2018 09:57:15

Date: 6.JAN.2018 09:56:46

1 CH (Peak) - 802.11b

Note: F1 is frequency 2390MHz; F2 is frequency

1 CH (Average) - 802.11b

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 15.0 dB RBW 1 MHz Offs 15.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 58.19 dBpv Att 15dB VBW 1 kHz M1[1] 46.30 dBpv
Ref 116.0 dBuV SWT 2.5ms 2.483500000 GHz Ref 116.0 dBUV SWT 200ms 2.483500000 GHz
Limit 74[imit Gheck | Limit 54[imit Gheck
1pk | 110 dBr” 1pk | 110 9GHhe Linit 54
Max Line Limijt 74| Max
100 dBpV: \ 100 dBrV //—\"\
90 dBpV / \ 90 dBpV / \
80 dBp|\/ \M 80 dBp|\/ / \
70 dBuV 70 dBuV
\\l ML \
LER. alghadr= WY1 PN ) TSR] YT PR W TV AR TR ) 60 dBpV-
50 dBpV- 50 dBpV- = -
40 dBpV 40 dBpV
30 dBpV 30 dBpV
20 dByV F|1 20 dByV F|1

CF 2.4835 GHz Span 100.0 MHz

CF 2.4835 GHz

Span 100.0 MHz

Date: 6.JAN.2018 13:45:37

Date: 6.JAN.2018 13:46:00

11 CH (Peak) - 802.11b

Note: F1 is frequency 2483.5MHz

11 CH (Average) - 802.11b

Note: F1 is frequency 2483.5MHz
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Antenna (Black):
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 5dB VBW 3 MHz M2[1] 57.91 dBpv Att 5dB VBW 1 kHz M2[1] 45.50 dBpv
Ref 112.0 dBpV SWT 2.5ms 2.400000000 GHz Ref 112.0 dBpV SWT 160ms 2.400000000 GHz
pirTit-Gieck M1[1] 52.04 dBpV] Firrrit Greck M1[1] 39.96 dBpY)
1Pk ine Limit 74 /Z398000000 GHz| | 1pk ine Limit 54 2.390000000 GHz
Max | 100 dBuV: \ Max | 100 dBpV:
90 dBpV / \ 90 dBpV /\\\
80 dBpV- 80 dBpV-
| / \
P T
it Zdy

o 1
| IR

60 dBpV 60 dBpV

St A| . T aso A bhant uW ‘.‘M"‘* Limit 541 /

50 dBpV- 50 dBpV- M2/
1 LA

40 dBpV: 4GBy

30 dBpV 30 dBpV

20 dBpV- F2 20 dBpV- F2

i i
CF 2.39 GHz Span 80.0 MHz CF 2.39 GHz Span 80.0 MHz

Date: 6.JAN.2018 10:02:46

Date: 6.JAN.2018 10:03:13

1 CH (Peak) - 802.11b

Note: F1 is frequency 2390MHz; F2 is frequency

1 CH (Average) - 802.11b

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 15.0 dB RBW 1 MHz Offs 15.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 59.72 dBpv Att 15dB VBW 1 kHz M1[1] 46.00 dBpv
Ref 116.0 dBuv SWT 2.5ms 2.487290000 GHz Ref 116.0 dBuV SWT 200ms 2.483500000 GHz

Limit 74[imit Gheck

1pk | 110 dB|u\,
Max Line Limit-74|
100 dBpV: '5’/7»\*

90 dBpV K \

80 dBpV- /

70 dBp|V lw“
o N L

L 80stouiH R T VT PO P T oo
50 dBuV

40 dBpV

30 dBpV

20 dBuI\/ F1

Limit 54/jmit Gheck
1pk | 110 9BHhe Timit 54

Max

90 dB|.||V /f \\\
80 dBp|V / \
70 dBp|V \

100 dBpV:

60 dByV
50 dBp| \ M
40 dBpV-
30 dBpV
20 dByV F1

CF 2.4835 GHz Span 100.0 MHz

CF 2.4835 GHz Span 100.0 MHz

Date: 6.JAN.2018 13:52:40

Date: 6.JAN.2018 13:51:01

1 CH (Peak) - 802.11b

Note: F1 is frequency 2483.5MHz

11 CH (Average) - 802.11b

Note: F1 is frequency 2483.5MHz
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g mode:

Antenna (Green):

Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz

Att 15dB VBW 3 MHz M2[1] 84.94 dBpv Att 15dB VBW 1 kHz M2[1] 65.67 dBpVv

Ref 111.0 dBuV SWT 2.5ms 2.397800000 GHz Ref 111.0 dBuv SWT 200ms 2.400000000 GHz

Itimit Qheck M1[1] 72.19 dBpv |timit Gheck M1[1] 51.14 dBuvV

1Pk ) //";’9\)000000 GHz 1Pk Lir)e Limit 54 2.390000000 GHz
Max | 100 dfi)ﬁhe Titnit 74 / \ Max | 100 dBpY /_,-W

90 dBuV- - \,\,\ 90 dBuV- [ \

80 dBuV. /‘k 80 dBuV.

| I\ 'lj_/l \\\
T T
ez, ]

L1
N

70 dBuv r

60 dBpV 60 dBpV
Limit 54
Agg‘dlg iyt o WM ;r:ds |‘\/ I\'/ \
u u J \\‘“

40 dBpV 75 dBiv
30 dBuV 30 dBuV
20 dBpV- F2 20 dBpV- F2

F1 F1

| |
CF 2.39 GHz Span 100.0 MHz CF 2.39 GHz Span 100.0 MHz

Date: 6.JAN.2018 14:11:10

Date: 6.JAN.2018 14:03:08

1 CH (Peak) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

1CH (Average) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 62.48 dBpv Att 15dB VBW 1 kHz M1[1] 44.46 dBpv
Ref 111.0 dBuv SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuV SWT 200ms 2.485300000 GHz
Limit 74fmi Limit 54}Limit heck
1Pk q 1Pk q Line Limit 54|
Max [ 100 Eiph Limit 74 \ Max [ 100 Br” 1
90 dBpV- 90 dBpV-

80 Bu|\/ V\N”‘“\ﬂ‘
70 dBp|V

60 dBuV

=]
i

bl b,

50 dBpV-

40 dBpV-

30 dBuV-

20 dBuV

80 dBpV [ 1

gl |\
68/ dBpV \
50 dBu:\/ \

M1
40 dBpV- e
30 dBuV
20 dBpV

CF 2.4835 GHz

Span 100.0 MHz

CF 2.4835 GHz Span 100.0 MHz

Date: 6.JAN.2018 14:26:27

Date: 6.JAN.2018 14:26:56

10 CH (Peak) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz

10 CH (Average) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 73.22 dBpv Att 15dB VBW 1 kHz M1[1] 52.76 dBuv
Ref 111.0 dBuV SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuV SWT 200ns 2.483500000 GHz
Limit 74 fmit Limit 54[fmit Gheck
k| ﬁh f \ k| d}i\rl]e Limit 54
Max e Ljmit 74 \ Max [~
90 dBp|\/’J\J 90 dBuV- \
80 dBuV ‘\“w\\_‘l 80 dBuV- J \
70 p|\/ \ 70 dBp|\//
68 dBuV- i 60 dBy \\
| LT O O T !
50 dBuV- 50 dBuV- \“J
40 dBpV 40 dBpV
30 dBuV- 30 dBuV-
20 dBuV- 20 dBuV-
i i
CF 2.4835 GHz Span 100.0 MHz CF 2.4835 GHz Span 100.0 MHz
Date: 6.JAN.2018 13:14:40 Date: 6.JAN.2018 13:15:58
11 CH (Peak) - 802.11g 11 CH (Average) - 802.11g
Note: F1 is frequency 2390MHz; F2 is frequency Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz 2400MHz
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Antenna (Gray):

Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz

Att 15dB VBW 3 MHz M2[1] 85.35 dBpv Att 15dB VBW 1 kHz M2[1] 66.98 dBuv

Ref 111.0 dBuv SWT 2.5ms 2.397390000 GHz Ref 111.0 dBuv SWT 200ms 2.400000000 GHz

imit Check M1[1] 71.65 dBpV| imit Check M1[1] 52.39 dBpV|

1Pk Line Limit 74 /‘_»7:9\?000000 Ghz| | 1pk Line Limit 54 2.390000000 GHz
Max | 100 dBr\, { \ Max | 100 dBuV [_’__v.__,\

90 dBpV o 90 dBpV

M \,\,\A
80 dBpV fk =

! p}/ \L
Limit 74y, :

60 dBu|\/ // \n.
sttt

80 dBuV ; \

70 dB|.|:V }J \

;W},w 60 dBuV ;

Limit 54

imit I‘ \
50 dBuV 50 dBp|V ’J .\\w
40 dBpV 0BV
30 dBuV 30 dBuV
20 dBuV = 20 dBuv =

i i

CF 2.39 GHz Span 100.0 MHz CF 2.39 GHz Span 100.0 MHz

Date: 6.JAN.2018 10:42:08

Date: 6.JAN.2018 10:42:53

1 CH (Peak) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

1CH (Average) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 60.77 dBpv Att 15dB VBW 1 kHz M1[1] 44.07 dBpv
Ref 111.0 dBuv SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuv SWT 200ms 2.483500000 GHz
Limit 74[im E-aHhrecle Limit 541Limit heck
1Pk 1Pk Line Limit 54|
Max | 100 dBYE Tt 74 \ 100 dBpV
90 dBpV

",

70 dBpv

60 dBpV o

bl Ly
50 dBuV

40 dBuV

30 dBpv

20 dBuV-

CF 2.4835 GHz Span 100.0 MHz

Max r ot
90 dBpV- F \
80 dBul\/ [

70 dBu|’} k

69 dBuV- AN

50 dBu:\/ \

M1
W
40 dBpV
30 dBpV
20 dBpV
F1

CF 2.4835 GHz Span 100.0 MHz

Date: 6.JAN.2018 14:31:43

Date: 6.JAN.2018 14:32:33

10 CH (Peak) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz

10 CH (Average) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 73.19 dBpv Att 15dB VBW 1 kHz M1[1] 53.40 dBpv
Ref 111.0 dBuvV SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuvV SWT 200ms 2.483500000 GHz
Limit 7‘]1Limit heck Limit 5‘]1Limit heck
1Pk y 1Pk Line Limit 54

Max [ 100 dBHie Lf'nit 74

\

|

90 dBu|\/ ﬂ‘/f
80 dBpVHA

70 dBuv

dBuVv

50 dBuV

40 dBpV-

30 dBuV

20 dBuV

Max | 100 dBpV

"1
90 dBuC j

) |
]

30 dBuV

20 dBuv

CF 2.4835 GHz

Span 100.0 MHz

CF 2.4835 GHz

Span 100.0 MHz

Date: 6.JAN.2018 13:25:09

Date: 6.JAN.2018 13:25:42

11 CH (Peak) - 802.11g
Note: F1 is frequency 2483.5MHz

11 CH (Average) - 802.11g

Note: F1 is frequency 2483.5MHz
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Antenna (Black):
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M2[1] 72.83 dBpv Att 15dB VBW 1 kHz M2[1] 52.97 dBuv
Ref 111.0 dBuv SWT 2.5ms 2.399580000 GHz Ref 111.0 dBuv SWT 200ms 2.399580000 GHz
imit Check M1[1] 61.99 dBpV| imit Check M1[1] 43.37 dBpv
1Pk Line Limit 74| 230000000 GHZ 1Pk Line Limit 54| 2.390000000 GHz
Max | 100 dBpV / Max | 100 dBpV
e e |
90 dBuV- f \ 90 dBuV- /
80 dBuV- 80 dBuV-
Limit 74! )V[gg \'\ J \
A 1l
a W,.|v (1// Wl 70 dBuV-
] N
60 dBpV 60 dBpV
Limit 54 M
Lo 90 I I e I N
50 dBuV- 50 dBuV- l\.-l//
o \“
40 dBpV- 40 dBuv
30 dBuV- 30 dBuV-
20 dBuV- F2 20 dBuV- F2
i i
CF 2.39 GHz Span 100.0 MHz CF 2.39 GHz Span 100.0 MHz
Date: 6.JAN.2018 11:02:04 Date: 6.JAN.2018 11:02:28

1 CH (Peak) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

1CH (Average) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 67.14 dBpv Att 15dB VBW 1 kHz M1[1] 47.39 dBpv
Ref 111.0 dBuv SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuV SWT 200ms 2.483500000 GHz
Limit 74[imit Qheck Limit 54\Lim it Gheck
1Pk T 1Pk Line Limit 54
Max | 100 dﬁ{ﬂ]e Lymt =4 \ Max | 100 dBpV
90 dBp|V I \ 90 dBpV- *\
80 dBpV- 80 dBpV- [ l
\}"“‘Ei 70 dBuV j
60 dBpV-
k%mnwwwm il \‘\u\ 1
50 dBpV: 50 dBiV: “{
40 dBpVv 40 dBpVv
30 dBpV- 30 dBpV-
20 dBpV- 20 dBpV-
F1 F1
l l
CF 2.4835 GHz Span 100.0 MHz CF 2.4835 GHz Span 100.0 MHz

Date: 6.JAN.2018 13:32:16

Date: 6.JAN.2018 13:32:48

11 CH (Peak) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz

11 CH (Average) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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N20 mode:
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M2[1] 73.68 dBpv Att 15dB VBW 3 kHz M2[1] 55.61 dBuv
Ref 111.0 dBuv SWT 2.5ms 2.397580000 GHz Ref 111.0 dBuv SWT 70ms 2.400000000 GHz
imit Gheck M1[1] 62.83 dBpv imit Gheck M1[1] 45.52 dBpV
1Pk Line Limit 74 {a~/2.390000000 GHz 1Pk Line Limit 54 2.390000000 GHz
Max | 100 dBpV / \ Max | 100 dBpV
90 dBpV- / \ 90 dBpV- {[\ \
80 dBpl\/ MZJ L\/\ 80 dBp|V f \
Limit 74,, A 70 dBuV-
| Y |
] K JH
60 dBpV 60 dBpV f ;
MM Al ~-M~w’”‘/ \"w Limit 54.‘ /") \»\
50 dBuV 50 dBuV M1
v \M
sy
40 dBpV 40 dBpV/
30 dBpV- 30 dBpV-
20 dBuV 2 20 dBuV 2
F1 F1
l l
CF 2.39 GHz Span 100.0 MHz CF 2.39 GHz Span 100.0 MHz

Date: 6.JAN.2018 11:07:48

Date: 6.JAN.2018 11:08:44

1 CH (Peak) - 802.11n20

Note: F1 is frequency 2390MHz; F2 is frequency

1CH (Average) - 802.11n20

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 68.41 dBpv Att 15dB VBW 3 kHz M1[1] 49.64 dBuv
Ref 111.0 dBuvV SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuV SWT 70ns 2.483500000 GHz
Limit 74fimit Gheck Limit 54\Limit heck
k| T ipk| - Line Limit 54
Max [ 100 Eiphe L’*nit 74 \ Max [ 100 dBuV
90 dBpV j \ 90 dBpV { ‘\
80 dBuV 80 dBuV
: ] |
70 70 dBpV J
60 dBpV 60 dBpV
" o Lk Mt
50 dBuV 50 JBlIV
40 dBpV- 40 dBpV-
30 dBpV 30 dBpV
20 dBpV- 20 dBpV-
F|1 Fll

CF 2.4835 GHz Span 100.0 MHz

CF 2.4835 GHz Span 100.0 MHz

Date: 6.JAN.2018 12:05:17

Date: 6.JAN.2018 12:05:40

11 CH (Peak) - 802.11n20

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz

11 CH (Average) - 802.11n20

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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N40 mode:
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M2[1] 69.71 dBuv Att 15dB VBW 3 kHz M2[1] 52.08 dBuv
Ref 111.0 dBpv SWT 2.5ms 2.398080000 GHz Ref 111.0 dBpv SWT 100ms 2.400000000 GHz
imit Gheck M1[1] 62.23 dBpV| ||_imit heck M1[1] 47.02 dBpv
1Pk ) L SB90000000 GHz 1Pk Line Limit 54 2.390000000 GHz
Max | 100 dﬁiﬁhe Gimit 74 } i Max | 100 dBpV
90 dBpV f \ 90 dBpV f’“"w’\‘{ e
80 dBpV- 80 dBpV-
Limit 74|‘ " / kl [ l
ANIAY, "_WJ\‘WM ol 70 dBpV-
J
60 dBpV- 60 dBpV-
N Limt 54 [ ~
50 dBuV 50 dBpV J,«)Mér
40 dBpv 40 dBpv
30 dBpV- 30 dBpV-
20 dBpV: F2 20 dBpV: F2
F1 F1
| |
CF 2.39 GHz Span 150.0 MHz CF 2.39 GHz Span 150.0 MHz

Date: 6.JAN.2018 15:23:35

Date: 6.JAN.2018 15:24:12

CH 3 (Peak) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency

CH 3 (Average) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 67.74 dBpv Att 15dB VBW 3 kHz M1[1] 52.89 dBuv
Ref 111.0 dBuvV SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuvV SWT 100ms 2.483500000 GHz
Limit 7‘]1L|m it Qheck Limit 5‘]1L|m it Qheck
1Pk I Y 1Pk Line Limit 54
Max | 100 dEiF\Te Ginit 74 \ Max | 100 dBpV
90 dEsp|\/J \ 90 dBpV- (‘ i ‘\
80 dBpV- \mﬁ 80 dBpV- } l
rqu\v@ﬁﬂ\‘/’} M;M 70 dBpV- \
60 dBpV- e 60 dBpV; 1
u\vwww' RYTEIE W WESERE NEVIEER I
50 dBpV- 50 dBpV- \\
B gt e SN
40 dBpv 40 dBpv
30 dBpV- 30 dBpV-
20 dBpV- 20 dBpV-
i i

CF 2.4835 GHz Span 150.0 MHz

CF 2.4835 GHz Span 150.0 MHz

Date: 6.JAN.2018 15:19:15

Date: 6.JAN.2018 15:18:48

CH 6 (Peak) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz

CH 6 (Average) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 67.95 dBpv Att 15dB VBW 3 kHz M1[1] 53.46 dBuv
Ref 111.0 dBuv SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuv SWT 100ms 2.483500000 GHz
Limit 74 imit Qheck Limit 541Limit heck
1Pk 1Pk Line Limit 54
PR it st W Bl A /.
Max | 100 d8Ya it 74 \ Max | 100 dBuV
90 dBp|\/ ; \ 90 dBuV {""mu M“\
80 dBuV- 80 dBuV-
o Wy | |
60 dBuV L. 60 dBuV ! \ T
mL’L fads . deopplafiobinl ot ;ﬁ’/.\//
50 dBuV- dBuVv: Y
| .
40 dBpVv 40 dBpVv
30 dBpV- 30 dBpV-
20 dBuV- 20 dBuV-
F1 F1
l l
CF 2.4835 GHz Span 150.0 MHz CF 2.4835 GHz Span 150.0 MHz

Date: 6.JAN.2018 15:14:57

Date: 6.JAN.2018 15:14:29

CH 7 (Peak) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency

CH 7 (Average) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz 2400MHz
Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 68.77 dBpVv Att 15dB VBW 3 kHz M1[1] 53.79 dBpv
Ref 111.0 dBuvV SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuvV SWT 100ms 2.483500000 GHz
Limit 74fimit Qheck Limit 5‘!1Limit heck
1Pk R, P — 1Pk Line Limit 54
Max | 100 dEi{jhe{Linit 74 \ Max | 100 dBpV
90 dBpV- f l 90 dBpV- {"’WUM\
80 dBuV 80 dBuV
Ul | |
7 70 dBuV f \
60 dBpV b 60 dBpV T
50 dBuV dBp|\/ <
40 dBpV- 40 dBpV-
30 dBuV 30 dBuV
20 dBuV 20 dBuV
F1 F1
| |
CF 2.4835 GHz Span 150.0 MHz CF 2.4835 GHz Span 150.0 MHz

Date: 6.JAN.2018 15:06:58

Date: 6.JAN.2018 15:06:28

CH 8 (Peak) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz

CH 8 (Average) - 802.11n40

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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Offs 10.0 dB RBW 1 MHz Offs 10.0 dB RBW 1 MHz
Att 15dB VBW 3 MHz M1[1] 72.07 dBpv Att 15dB VBW 3 kHz M1[1] 53.81 dBpv
Ref 111.0 dBuv SWT 2.5ms 2.483500000 GHz Ref 111.0 dBuvV SWT 100ms 2.483500000 GHz
Limit 74[imit Gheck Limit 541Limit heck
1Pk e e 1Pk Line Limit 54
Max | 100 dEiP\ﬁe/Linit T \ Max | 100 BV

90 dBuV j \ 90 dBuV {"’m\,w\
80 dBuV 80 dBuV

M1 | ’ \
7 |V v'u% 70 dBpV r \
60 dBpV/ “L‘ 60 dBpV/ T

ool A [T

50 dBuV dBu|\/ <
40 dBpV 40 dBpV
30 dBpV 30 dBpV
20 dBuV 20 dBuV

F1 F1

l l
CF 2.4835 GHz Span 150.0 MHz CF 2.4835 GHz Span 150.0 MHz

Date: 6.JAN.2018 14:55:59

Date: 6.JAN.2018 14:59:04

CH 9 (Peak) - 802.11n40

Note: F1 is frequency 2483.5MHz

CH 9 (Average) - 802.11n40
Note: F1 is frequency 2483.5MHz




R
S l E M l C Test ReportNo. | 17070669-CE-R1

A Bureau Veritas Group Company Page 67 of 109

Restricted Band-edge result
g mode:

Antenna (Green):

Offs 10.0 dB RBW 100 kHz
Att 15dB VBW 300 kHz M1[1] 98.17 dBpv
Ref 111.0 dBuV SWT 10ms 2.404570000 GHz
D2[1] -30.34 dB|
1Pk M1 -4-970000000 MHZ

Max | 100 dBpv

r J_}w T
90 dBu|\/ H

80 dBuV J

70 dBp:\/ D“}( “Hk'
60 dBu|\/ .(/P w‘\

50 dBuV
MM. pubnd I MWM
|

30 dBuV

20 dBuV 2

CF 2.39 GHz Span 100.0 MHz

Date: 6.JAN.2018 14:08:50

1 CH (AV) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency

2400MHz

Antenna (Gray):

Offs 10.0 dB RBW 100 kHz

Att 15dB VBW 300 kHz D2[1] -30.75 dB

Ref 111.0 dBpV SWT 10ms -13.370000000 MHz

M1[1] 100.92 dBpv

1Pk ""#.413150000 GHz
Max | 100 dBr\/ w

90 dBu|\/ }

80 dBp|V \L

70 dBuV- hy

| Wm
60 dBpV- /"

50 dBpV . er 1“"“«

40 dBy

30 dBuV

20 dBuV 2

CF 2.39 GHz Span 100.0 MHz

Date: 6.JAN.2018 10:48:30

1 CH (AV) - 802.11g

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz




R
S l E M l C Test ReportNo. | 17070669-CE-R1

A Bureau Veritas Group Company Page 68 of 109
N20 mode:
Offs 10.0 dB RBW 100 kHz
Att 15dB VBW 300 kHz D2[1] -37.06 dB
Ref 111.0 dBuv SWT 10ms -20.940000000 MHz
| M1[1] 96.29 dBpV
2.416950000 GHz
1Pk o
Max | 100 dBr\/
90 dBu|\/ 1 UJAI"«
80 dBuV- RJ \
70 dB|.||V
D2 / \A
60 dBp|\/ WV W
50 dBuV o M\MM
A “| g bty KA AAP P
30 dBpV-
20 dBuV- £
F1
l
CF 2.39 GHz Span 100.0 MHz

Date: 6.JAN.2018 11:09:38

1 CH (AV) - 802.11n20

Note: F1 is frequency 2390MHz; F2 is frequency
2400MHz
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6.6 AC Power Line Conducted Emissions
Temperature 25°C
Relative Humidity 54%
Atmospheric Pressure 1010mbar
Test date : January 06, 2018
Tested By : Aaron Liang

Requirement(s):

Spec

Item

Requirement Applicable

47CFR§15.
207,
RSS210
(A8.1)

For Low-power radio-frequency devices that is designed to be
connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any
frequency or frequencies, within the band 150 kHz to 30 MHz, shall
not exceed the limits in the following table, as measured using a 50
[mu] H/50 ohms line impedance stabilization network (LISN). The
lower limit applies at the boundary between the frequencies ranges.
Limit (dBpV)

Frequency ranges

(MHz) QP Average

0.15~0.5 66 — 56 56 - 46
05~5 56 46
5~30 60 50

Test Setup

Vertical Ground
- Relerence Plane

|
I\

LISHh H
- |

™~

H

“Test Receiver
.,
. Horizontal GSround

—

EUT 5=

40em S go0
Reference Plane

e
q — [
‘ ‘ Blem ‘
|| |
.
e,

Note: 1. Support units were connected to second LISN
Z.Both of LISNS (AMMN) are 80cm from EUT and at least 80cm
from other units and other metal planes support units.

Procedure

The EUT and supporting equipment were set up in accordance with the requirements of
the standard on top of a 1.5m x 1m x 0.8m high, non-metallic table.

The power supply for the EUT was fed through a 50W/50mH EUT LISN, connected to
filtered mains.

The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss
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coaxial cable.

All other supporting equipment were powered separately from another main supply.
The EUT was switched on and allowed to warm up to its normal operating condition.
A scan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power)
over the required frequency range using an EMI test receiver.

7. High peaks, relative to the limit line, The EMI test receiver was then tuned to the
selected frequencies and the necessary measurements made with a receiver bandwidth
setting of 10 kHz.

8. Step 7 was then repeated for the LIVE line (for AC mains) or DC line (for DC power).

Remark

Result ¥ Pass " Falil
Test Data H Yes u N/A
Test Plot " Yes (See below) - N/A
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Test Model: |2.4G WIFI
80.0 dBuv
Limit1: —
Limit2:
\ |
|
30 | J -
4 Il
i
2l]|115|] 05 5 300 ﬂ:ﬂ;
Test Data
Phase Line Plot at 120Vac, 60Hz
No. P/L Frequency Reading Detector Corrected Result Limit Margin
(MHz) (dBuV) (dB} (dBuV) (dBuV) (dB)

1 L 0.1695 41.60 QP 10.03 51.63 64.98 -13.35
2 L 0.1695 17.81 AVG 10.03 27.84 54.98 -27.14
3 L 0.2826 30.69 QP 10.03 40.72 60.74 -20.02
4 L 0.2826 13.90 AVG 10.03 23.93 50.74 -26.81
5 L 0.4503 32.99 QP 10.03 43.02 56.87 -13.85
6 L 0.4503 19.04 AVG 10.03 29.07 46.87 -17.80
7 L 1.0821 23.56 QP 10.03 33.59 56.00 -22.41
8 L 1.0821 -3.30 AVG 10.03 6.73 46.00 -39.27
9 L 2.1000 19.63 QP 10.04 29.67 56.00 -26.33
10 L 2.1000 -1.77 AVG 10.04 8.27 46.00 -37.73
11 L 24.0093 15.82 QP 10.38 26.20 60.00 -33.80
12 L 24.0093 0.07 AVG 10.38 10.45 50.00 -39.55
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80.0 dBu¥Y

30

~—

e

-20

Limit1:
Limit2:

11

0.150 05 5 30 MHs
Test Data
Phase Neutral Plot at 120Vac, 60Hz
No. P/L Frequency Reading Detector Corrected Result Limit Margin
(MHz) (dBuV) (dB} (dBuVv) (dBuVv) (dB)
1 N 0.1929 36.96 QP 10.02 46.98 63.91 -16.93
2 N 0.1929 19.24 AVG 10.02 29.26 53.91 -24.65
3 N 0.4464 18.98 QP 10.02 29.00 56.94 -27.94
4 N 0.4464 6.55 AVG 10.02 16.57 46.94 -30.37
5 N 0.8754 6.27 QP 10.03 16.30 56.00 -39.70
6 N 0.8754 -0.08 AVG 10.03 9.95 46.00 -36.05
7 N 3.0312 2.02 QP 10.05 12.07 56.00 -43.93
8 N 3.0312 -4.73 AVG 10.05 5.32 46.00 -40.68
9 N 4.6302 9.16 QP 10.07 19.23 56.00 -36.77
10 N 4.6302 0.95 AVG 10.07 11.02 46.00 -34.98
11 N 12.6135 8.82 QP 10.17 18.99 60.00 -41.01
12 N 12.6135 2.50 AVG 10.17 12.67 50.00 -37.33
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Test Mode: 2.4GWIFI
20.0 dBuV
Limit1: —_—
Limit2:
30 '=:'|
4 ' 1
ll 10
-20
bl
0.150 0.5 30.0 MHz
Test Dafa
Phase Line Plot at 240Vac, 60Hz
Frequency Reading Corrected Result Limit
No P/L Detector Margin (dB)
(MHz) (dBpv) (dB) (dBuVv) (dBuVv)
1 L1 0.2592 27.52 QP 10.03 37.55 61.46 -23.91
2 L1 0.2592 15.22 AVG 10.03 25.25 51.46 -26.21
3 L1 0.4191 18.65 QP 10.03 28.68 57.47 -28.79
4 L1 0.4191 5.21 AVG 10.03 15.24 47.47 -32.23
5 L1 0.9183 2.17 QP 10.03 12.20 56.00 -43.80
6 L1 0.9183 -4.02 AVG 10.03 6.01 46.00 -39.99
7 L1 4.5522 8.02 QP 10.07 18.09 56.00 -37.91
8 L1 45522 0.19 AVG 10.07 10.26 46.00 -35.74
9 L1 12.4029 9.74 QP 10.19 19.93 60.00 -40.07
10 L1 12.4029 3.57 AVG 10.19 13.76 50.00 -36.24
11 L1 23.1318 15.20 QP 10.36 25.56 60.00 -34.44
12 L1 23.1318 10.46 AVG 10.36 20.82 50.00 -29.18
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80.0 dBu¥Y

Limit1:
Limit2:

30 ¥ i

-20

0.150 05 300 ﬂ:ﬂ;
Test Data
Phase Neutral Plot at 240Vac, 60Hz
No PIL Frequency Reading T Corrected Result Limit Margin (dB)
(MHz) (dBuV) (dB) (dBuV) (dBuV)

1 N 0.1656 39.86 QP 10.02 49.88 65.18 -15.30
2 N 0.1656 20.86 AVG 10.02 30.88 55.18 -24.30
3 N 0.2787 25.12 QP 10.02 35.14 60.85 -25.71
4 N 0.2787 13.84 AVG 10.02 23.86 50.85 -26.99
5 N 0.4659 19.12 QP 10.02 29.14 56.59 -27.45
6 N 0.4659 12.30 AVG 10.02 22.32 46.59 -24.27
7 N 2.1858 1.81 QP 10.04 11.85 56.00 -44.15
8 N 2.1858 -4.63 AVG 10.04 5.41 46.00 -40.59
9 N 4.6497 8.17 QP 10.07 18.24 56.00 -37.76
10 N 4.6497 0.46 AVG 10.07 10.53 46.00 -35.47
11 N 12.1026 8.29 QP 10.17 18.46 60.00 -41.54
12 N 12.1026 2.33 AVG 10.17 12.50 50.00 -37.50
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6.7 Radiated Spurious Emissions

Temperature 25°C

Relative Humidity 54%
Atmospheric Pressure 1010mbar

Test date : January 06, 2018
Tested By : Aaron Liang

Requirement(s):

Spec ltem

Requirement

Applicable

47CFR§15.

Except higher limit as specified elsewhere in other section, the
emissions from the low-power radio-frequency devices shall not
exceed the field strength levels specified in the following table and
the level of any unwanted emissions shall not exceed the level of
the fundamental emission. The tighter limit applies at the band

edges

Frequency range (MHz) Field Strength (uV/m)

30- 88 100

88 - 216 150

216 960 200

Above 960 500

247(d),
RSS210
(A8.5)

For non-restricted band, 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 or 30dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power,
determined by the measurement method on output power to be
used. Attenuation below the general limits specified in § 15.209(a)

is not required

<] 20 dB down [ ] 30 dB down

or restricted band, emission must also comply with the radiated

emission limits specified in 15.209
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Test Setup

Ant. Towgr 1:din

/Variable
EUTE je——— f
Support Units

\
Turn Tabl
[, -Tum Table

0.8/.5m| ('ﬂ I

T T

Ground Plane

Test Receiver

\, cooo
coOoQ0G@®

)

Procedure

The EUT was switched on and allowed to warm up to its normal operating condition.
The test was carried out at the selected frequency points obtained from the EUT
characterization. Maximization of the emissions, was carried out by rotating the EUT,
changing the antenna polarization, and adjusting the antenna height in the following
manner:
a. Vertical or horizontal polarization (whichever gave the higher emission level
over a full rotation of the EUT) was chosen.
b. The EUT was then rotated to the direction that gave the maximum
emission.
C. Finally, the antenna height was adjusted to the height that gave the maximum
emission.
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120 kHz for Quasiy Peak detection at frequency below 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video
bandwidth is 3MHz with Peak detection for Peak measurement at frequency above
1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 10Hz with Peak detection for Average Measurement as below at
frequency above 1GHz.

Steps 2 and 3 were repeated for the next frequency point, until all selected frequency

points were measured.

Remark

Different RF configuration has been evaluated but not much difference was found. The data
presented here is the worst case data with EUT under 802.11n — HT20-2437MHz mode.

Result ¥ Pass " Fail

[w

Test Data Yes

Test Plot 4 Yes (See below)

N/A

N/A
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Test Model:

2.4G WIFI

(Below 1GHz)

80.0 dBu¥/m
Limit1: —_—
Margin:
I
| 1
v ]
3 4
30 2 it
I W W
-20
30.000 40 50 60 70 BO 300 400 500 G600 700 1000.0 MHz
Test Data
Horizontal Polarity Plot @3m
No. PIL Frequency Reading Detect Ant_F PA_G | Cab_L Result Limit Margin Height | Degr
or ee
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) (cm) (9
1 H | 216.0240 46.25 peak 11.88 | 22.35 | 1.59 37.37 46.00 -8.63 100 165
2 H | 166.0680 36.21 peak 1211 | 22.26 | 1.37 27.43 43.50 -16.07 100 168
3 H 99.5281 42.77 peak 10.29 | 2232 | 111 31.85 43.50 -11.65 100 36
4 H | 314.3765 38.01 peak 13.90 | 22.25 | 1.86 31.52 46.00 -14.48 100 131
5 H 790.6188 30.56 peak 21.29 21.17 2.94 33.62 46.00 -12.38 100 209
6 H 71.0803 32.94 peak 7.78 22.38 | 0.98 19.32 40.00 -20.68 100 9
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(Below 1GHz)

80.0 dBu¥/m
Limit1: —_—
Margin:
I
1 | 5 f
3 4

N 2WWWMWW
-20
30.000 40 50 60 70 80 300 400 500 60D 700 1000.0 MHz

Test Data

Vertical Polarity Plot @3m

N | P/ Frequency Reading Detect Ant_F PA_G | Cab_L Result Limit Margin Height | Degr

L or ee

(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) (cm) (9

1|V | 394372 | 4442 | QP | 1431 | 2228 | 079 | 37.24 | 40.00 | -2.76 | 200 | 276
2|V 96.0986 40.13 peak 9.46 | 2232 | 1.02 28.29 43.50 -15.21 100 188
3|V | 207.8501 42.98 peak | 11.99 | 22.37 | 1.57 34.17 43.50 -9.33 100 82
4 | V | 473.8347 36.63 peak | 17.18 | 21.86 | 2.27 34.22 46.00 -11.78 | 100 311
5|V | 601.4265 38.72 peak | 19.12 | 21.58 | 2.49 38.75 46.00 -7.25 100 144
6 | V| 798.9797 34.91 peak | 21.39 | 21.15 | 2.96 38.11 46.00 -7.89 100 63
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Test Mode:

Transmitting Mode

Antenna (Green)

(Above 1GHz)
Note: Other modes were verified, only the result of worst case basic rate mode was presented.
Mode: 802.11b

Low Channel (2412 MHz)

Frequency SA Detector | Polarity Ant. Cable Pre-A.mp. Cord Limit Margin
(MHz) Reading (PKIAV) HV) Factor Loss Gain Amp. (dBVIm) (dB)
(dBpV) (dB/m) (dB) (dB) (dBpV/m)
4824 47.86 AV V 33.25 8.01 47.58 41.54 54 -12.46
4824 46.97 AV H 33.25 8.01 47.58 40.65 54 -13.35
4824 58.02 PK \% 33.25 8.01 47.58 51.7 74 -22.3
4824 57.08 PK H 33.25 8.01 47.58 50.76 74 -23.24
2988.4 55.87 AV V 29.47 5.69 47.47 43.56 54 -10.44
2988.4 54.46 AV H 29.47 5.69 47.47 42.15 54 -11.85
2988.4 64.01 PK V 29.47 5.69 47.47 51.7 74 -22.3
2988.4 64.82 PK H 29.47 5.69 47.47 52.51 74 -21.49
Middle Channel (2437 MHz)
Frequency SA Detector | Polarity Ant. Cable Pre-A.mp. Cord Limit Margin
(MHz) Reading (PKIAV) HV) Factor Loss Gain Amp. (dBLV/m) (dB)
(dBuV) (dB/m) (dB) (dB) (dBuV/m)
4874 49.56 AV V 34.02 6.66 47.64 42.6 54 -11.4
4874 48.22 AV H 34.02 6.66 47.64 41.26 54 -12.74
4874 57.65 PK \% 34.02 6.66 47.64 50.69 74 -23.31
4874 57.06 PK H 34.02 6.66 47.64 50.1 74 -23.9
2994.2 54.61 AV Vv 29.93 5.76 47.95 42.35 54 -11.65
2994.2 53.41 AV H 29.93 5.76 47.95 41.15 54 -12.85
2994.2 62.68 PK V 29.93 5.76 47.95 50.42 74 -23.58
2994.2 65.4 PK H 29.93 5.76 47.95 53.14 74 -20.86
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High Channel (2462 MHz)

Frequency S'A_' Detector | Polarity Ant Cable Pre'A_mp' Cord Limit Margin
o Reading | Factor Loss Gain Amp. Bpvim) (@B)
(dBuv) (dB/m) (dB) (dB) (dBuV/m)
4924 48.12 AV Vv 33.41 8.11 47.95 41.69 54 -12.31
4924 47.7 AV H 33.41 8.11 47.95 41.27 54 -12.73
4924 56.86 PK \Y 33.41 8.11 47.95 50.43 74 -23.57
4924 56.11 PK H 33.41 8.11 47.95 49.68 74 -24.32
2993.8 55.51 AV \Y 29.99 5.79 47.59 43.7 54 -10.3
2993.8 55.02 AV H 29.99 5.79 47.59 43.21 54 -10.79
2993.8 66.84 PK \Y 29.99 5.79 47.59 55.03 74 -18.97
2993.8 60.72 PK H 29.99 5.79 47.59 48.91 74 -25.09
Note:
1, The festing has been conformed fo 10°2462MHz=24,620MHz
2, All other emissions more than 30 dB below the limit
3, The radiated spurious test above 18GHz is subconiracted fo SIEMIC (Nanjing-China) Laboratories. and

found 30dB below the limit at least.
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Mode: 802.11g
Antenna (Green)

Channel (2412 MHz)

Frequency SA Detector | Polarity Ant. Cable Pre-A.mp. Cord Limit Margin
(MHz) Reading (PKIAV) HV) Factor Loss Gain Amp. (dBLV/m) (dB)
(dBuVv) (dB/m) (dB) (dB) (dBpV/m)
4824 48.34 AV V 33.25 8.01 47.58 42.02 54 -11.98
4824 48.03 AV H 33.25 8.01 47.58 41.71 54 -12.29
4824 58.89 PK \% 33.25 8.01 47.58 52.57 74 -21.43
4824 57.97 PK H 33.25 8.01 47.58 51.65 74 -22.35
2993.8 53.44 AV V 29.99 5.79 47.59 41.63 54 -12.37
2993.8 53.6 AV H 29.99 5.79 47.59 41.79 54 -12.21
2993.8 69.62 PK V 29.99 5.79 47.59 57.81 74 -16.19
2993.8 66.66 PK H 29.99 5.79 47.59 54.85 74 -19.15
Channel (2437 MHz)
Frequency SA Detector | Polarity Ant Cable Pre-A.mp. Cord Limit Margin
(MHz) Reading (PKIAV) (HV) Factor Loss Gain Amp. (dBLV/m) (dB)
(dBuVv) (dB/m) (dB) (dB) (dBpV/m)
4874 48.38 AV V 34.02 6.66 47.64 41.42 54 -12.58
4874 48.54 AV H 34.02 6.66 47.64 41.58 54 -12.42
4874 57.55 PK V 34.02 6.66 47.64 50.59 74 -23.41
4874 59.13 PK H 34.02 6.66 47.64 5217 74 -21.83
2384.5 58.49 AV V 28.57 4.76 48.34 43.48 54 -10.52
2384.5 57.84 AV H 28.57 4.76 48.34 42.83 54 -11.17
2384.5 66.68 PK Vv 28.57 4.76 48.34 51.67 74 -22.33
2384.5 68.34 PK H 28.57 4.76 48.34 53.33 74 -20.67
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Channel (2457 MHz)

SA. Ant. Cable Pre-Amp. Cord L.
Frequency . Detector | Polarity . Limit Margin
(MH2) Reading (PKIAV) (HV) Factor Loss Gain Amp. (dBuVim) (aB)
(dBuV) (dB/m) (dB) (dB) (dBpV/m)
4914 49.42 AV \Y 33.41 8.11 47.95 42.99 54 -11.01
4914 48.78 AV H 33.41 8.11 47.95 42.35 54 -11.65
4914 69.35 PK \Y 33.41 8.11 47.95 62.92 74 -11.08
4914 70.48 PK H 33.41 8.11 47.95 64.05 74 -9.95
15035 24.06 AV \ 42.04 15.06 46.19 34.97 54 -19.03
15035 25.07 AV H 42.04 15.06 46.19 35.98 54 -18.02
15035 44 .67 PK \Y 42.04 15.06 46.19 55.58 74 -18.42
15035 37.51 PK H 42.04 15.06 46.19 48.42 74 -25.58

Channel (2462 MHz)

SA. Ant. Cable Pre-Amp. Cord L.

Frequency : Detector Polarity . Limit Margin

MH2) Reading (PKAV) HV) Factor Loss Gain Amp. (dBuVim) (aB)
(dBuV) (dB/m) (dB) (dB) (dBpV/m) -

4924 48.13 AV \ 33.41 8.1 47.95 41.7 54 -12.30
4924 45.68 AV H 33.41 8.11 47.95 39.25 54 -14.75
4924 57.47 PK \Y 33.41 8.11 47.95 51.04 74 -22.96
4924 56.43 PK H 33.41 8.1 47.95 50 74 -24.00
2308 55.31 AV \ 29.28 5.48 47.89 42.18 54 -11.82
2308 54.56 AV H 29.28 5.48 47.89 41.43 54 -12.57
2308 68.26 PK \ 29.28 5.48 47.89 55.13 74 -18.87
2308 68.73 PK H 29.28 5.48 47.89 55.6 74 -18.40

Note:

1, The festing has been conformed fo 10"2462MHz=24,620MHz

2, All other emissions more than 30 dB below the limit
3, The radiated spurious test above 18GHz is subcontracted fo SIEMIC (Nanjing-China) Laboratories. and
found 30dB below the limit at least.
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Mode: 802.11n20

Antenna (Green+ Gray+ Black)

Channel (2412 MHz)

Frequency S'A_' Detector | Polarity Ant. Cable Pre'A_mp' Cord Limit Margin

(MHz) Readd | oxiavy | vy | 2O Loss Gain AmP- (dBuV/m) (dB)
(dBuV) (dB/m) (dB) (dB) (dBuV/m)

4824 49.23 AV \% 33.25 8.01 47.58 42.91 54 -11.09
4824 45.62 AV H 33.25 8.01 47.58 39.3 54 -14.7
4824 60.31 PK \ 33.25 8.01 47.58 53.99 74 -20.01
4824 58.1 PK H 33.25 8.01 47.58 51.78 74 -22.22

2988.4 53.26 AV \ 29.47 5.69 47.47 40.95 54 -13.05

2988.4 53.45 AV H 29.47 5.69 47.47 41.14 54 -12.86

2988.4 68.61 PK \ 29.47 5.69 47.47 56.3 74 -17.7

2988.4 69.08 PK H 29.47 5.69 4747 56.77 74 -17.23

Channel (2437 MHz)

Frequency SA Detector | Polarity | Cable PR Cord Limit Margin

i) Readng | ooon | oy | P Loss Gain Amp. @BV )
(dBuV) (dB/m) (dB) (dB) (dBuV/m)

4874 49.06 AV \ 34.02 6.66 47.64 421 54 -11.9
4874 47.58 AV H 34.02 6.66 47.64 40.62 54 -13.38
4874 61.16 PK \ 34.02 6.66 47.64 54.2 74 -19.8
4874 56.76 PK H 34.02 6.66 47.64 49.8 74 -24.2
3620 53.96 AV \% 30.73 6.36 48.11 42.94 54 -11.06
3620 53.28 AV H 30.73 6.36 48.11 42.26 54 -11.74
3620 64.77 PK \% 30.73 6.36 48.11 53.75 74 -20.25
3620 62.38 PK H 30.73 6.36 48.11 51.36 74 -22.64
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Channel (2462 MHz)

Frequency S'A_' Detector | Polarity Ant Cable Pre'A_mp' Cord Limit Margin
W) Reading | oo | ey | PR Loss Gain Amp. (ABuVim) @)
(dBuV) (dB/m) (dB) (dB) (dBUV/m)
4924 48.46 AV \% 33.41 8.11 47.95 42.03 54 -11.97
4924 45.61 AV H 33.41 8.11 47.95 39.18 54 -14.82
4924 58.56 PK \ 33.41 8.11 47.95 52.13 74 -21.87
4924 56 PK H 33.41 8.11 47.95 49.57 74 -24.43
2988.4 55.91 AV \ 29.47 5.69 47.47 43.6 54 -10.4
2993.8 54.04 AV H 29.99 5.79 47.59 42.23 54 -11.77
2988.4 69.08 PK \ 29.47 5.69 47.47 56.77 74 -17.23
2993.8 57.69 PK H 29.99 5.79 47.59 45.88 74 -28.12
Note:

1, The testing has been conformed fo 10°2462MHz=24,620MHz

2, All other emissions more than 30 dB below the limit

3, The radiated spurious test above 18GHz is subcontracted fo SIEMIC (Nanjing-China) Laboratories.

found 30dB below the limit at least.

and
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Mode: 802.11n40

Antenna (Green+ Gray+ Black)

Channel (2422 MHz)

Frequency SA Detector | Polarty | Cable PR Cord Limit Margin
) Reading | oo | ey | PN | Loss Gain S P
(dBuv) (dB/m) (dB) (dB) (dBuV/m)
4844 46.66 AV \ 33.25 8.01 47.58 40.34 54 -13.66
4844 46.08 AV H 33.25 8.01 47.58 39.76 54 -14.24
4844 58.29 PK \ 33.25 8.01 47.58 51.97 74 -22.03
4844 59.98 PK H 33.25 8.01 47.58 53.66 74 -20.34
2988.4 54.72 AV \ 29.47 5.69 47 .47 42 .41 54 -11.59
2988.4 54.48 AV H 29.47 5.69 47.47 42 17 54 -11.83
2988.4 70.01 PK \ 29.47 5.69 47.47 57.7 74 -16.3
2988.4 67.39 PK H 29.47 5.69 47.47 55.08 74 -18.92
Channel (2437 MHz)
Frequency SA Detector | Polarity | Cable PR Cord Limit Margin
) Reading | oo | ey | FEOT | Loss Gain S P
(dBuv) (dB/m) (dB) (dB) (dBuV/m)
4874 48.11 AV \ 34.02 6.66 47.64 41.15 54 -12.85
4874 46.95 AV H 34.02 6.66 47.64 39.99 54 -14.01
4874 59.42 PK \ 34.02 6.66 47.64 52.46 74 -21.54
4874 56.53 PK H 34.02 6.66 47.64 49.57 74 -24.43
2388.8 52.12 AV \ 29.17 5.99 47 .41 39.87 54 -14.13
2388.8 50.68 AV H 29.17 5.99 47 .41 38.43 54 -15.57
2388.8 67.08 PK \ 29.17 5.99 47 .41 54.83 74 -19.17
2388.8 66.05 PK H 29.17 5.99 47 .41 53.8 74 -20.2
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Channel (2442 MHz)

Frequency S'A_' Detector | Polarity Ant Cable Pre'A_mp' Cord Limit Margin
W) Reading | oo | ey | PR Loss Gain Amp. (ABuVim) @)
(dBuV) (dB/m) (dB) (dB) (dBUV/m)
4884 48.37 AV Vv 33.41 8.11 47.95 41.94 54 -12.06
4884 47.98 AV H 33.41 8.11 47.95 41.55 54 -12.45
4884 57.49 PK \ 33.41 8.11 47.95 51.06 74 -22.94
4884 60.04 PK H 33.41 8.11 47.95 53.61 74 -20.39
2993.8 52.16 AV \ 29.99 5.79 47.59 40.35 54 -13.65
2993.8 50.56 AV H 29.99 5.79 47.59 38.75 54 -15.25
2993.8 67.92 PK \ 29.99 5.79 47.59 56.11 74 -17.89
2993.8 61.79 PK H 29.99 5.79 47.59 49.98 74 -24.02
Channel (2447 MHz)
Frequency S'A_' Detector | Polarity Ant. Cable Pre'A_mp' Cord Limit Margin
(MHz) Readd | oxiavy | vy | 2O Loss Gain AmP- (dBV/m) (dB)
(dBuV) (dB/m) (dB) (dB) (dBuV/m)
4894 48.52 AV Vv 33.41 8.11 47.95 42.09 54 -11.91
4894 51.85 AV H 33.41 8.11 47.95 45.42 54 -8.58
4894 74.06 PK \ 33.41 8.11 47.95 67.63 74 -6.37
4894 69.07 PK H 33.41 8.11 47.95 62.64 74 -11.36
15014 23.01 AV \ 42.02 15.07 46.11 33.99 54 -20.01
15014 24.87 AV H 42.02 15.07 46.11 35.85 54 -18.15
15014 44.49 PK \% 42.02 15.07 46.11 55.47 74 -18.53
15014 37.43 PK H 42.02 15.07 46.11 48.41 74 -25.59
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Channel (2452 MHz)

Frequency S'A_' Detector | Polarity Ant. Cable Pre'A_mp' Cord Limit Margin
(MH2) Reading (PKIAV) HV) Factor Loss Gain Amp. (dBVIm) (@B)
(dBpV) (dB/m) (dB) (dB) (dBpV/m)
4904 48.52 AV Vv 33.41 8.11 47.95 42.09 54 -11.91
4904 50.32 AV H 33.41 8.11 47.95 43.89 54 -10.11
4904 68.33 PK \% 33.41 8.11 47.95 61.9 74 -12.1
4904 68.7 PK H 33.41 8.11 47.95 62.27 74 -11.73
2993.8 45.16 AV Vv 29.99 5.79 47.59 33.35 54 -20.65
2993.8 45.49 AV H 29.99 5.79 47.59 33.68 54 -20.32
2993.8 66.13 PK Vv 29.99 5.79 47.59 54.32 74 -19.68
2993.8 60.85 PK H 29.99 5.79 47.59 49.04 74 -24.96
Note:

1, The festing has been conformed fo 10°2462MHz=24,620MHz

2, All other emissions more than 30 dB below the limit

3, The radiated spurious test above 18GHz is subconiracted fo SIEMIC (Nanjing-China) Laboraftories.

found 30dB below the limit at least.

and
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6.8 ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

Test Result

; ) Duty Cycle 1/B
ON Time Period Duty Cycle | Duty Cycle
Mode Correction Minimum

B(msec) (msec) X(linear) (%)

Factor(dB) | VBW(KHz)
802.11b 1.566 1.662 0.9422 94.22 0.26 1KHz
802.11 g 2.730 2.830 0.9647 96.47 0.16 1KHz
802.11 n20 0.884 0.984 0.8984 89.84 0.47 3KHz
802.11 n40 0.452 0.550 0.8218 82.18 0.85 3KHz
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Test plots
802.11b

Agilent Speclrum Analyzer - Swept 5A

[ SENSEINT ALIGN AUTO
Marker 3 A 1.66200 ms I Avg Type: Log-Pwr
PNO: Fast -—»— Trig:Free Run
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Agilent Spectrum Analyzer - Swept SA

IF!

802.11 n20

| SENSE!INT|

ALIGN AUTO 11:28:11AM Dec28, 2017

PNO: Fast —»— Trig:Free Run

Gain:Low Atten: 40 dB

Avg Type: Log-Pwr TRAC
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eladf1(t[(7y  98doOps[tdy  ozeg8l [ 0]
4 [t]  560.0us] ]
5 rr ] - ]
8 ] - |
7 ] - |
8 ] - |
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11 I I I
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802.11 n40

| SENSE:INT]

ALIGN AUTO 11:26:33 AM De;

Atten: 40 dB

Gain:Low

Avg Type: Log-Pwr
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Annex A. TEST INSTRUMENT
Instrument Model Serial # Cal Date Cal Due In use
AC Line Conducted
EMI test receiver ESCS30 8471241027 09/15/2017 | 09/14/2018 rd
Line Impedance LI-125A 191106 09/23/2017 | 09/22/2018 rd
Line Impedance LI-125A 191107 09/23/2017 | 09/22/2018 v
ISN ISN T800 34373 09/23/2017 | 09/22/2018 [
Transient Limiter LIT-153 531118 08/30/2017 | 08/29/2018 [
RF conducted test
Agilent ESA-E SERIES E4407B MY45108319 09/15/2017 | 09/14/2018 v
Power Splitter 1# 1# 08/30/2017 | 08/29/2018 v
DC Power Supply E3640A MY40004013 09/15/2017 | 09/14/2018 v
Radiated Emissions
EMI test receiver ESL6 100262 09/15/2017 | 09/14/2018 v
Positioning Controller UcC3000 MF780208282 11/17/2017 | 11/16/2018 v
OPT 010 AMPLIFIER
8447TE 2727A02430 08/30/2017 | 08/29/2018 v
(0.1-1300MHz)
Microwave Preamplifier
8449B 3008A02402 03/23/2017 | 03/22/2018 v
(1~26.5GHz)
Horn Antenna BBHA9170 3145226D1 09/27/2017 | 09/26/2018 v
Active Antenna
AL-130 121031 10/12/2017 | 10/11/2018 v
(9kHz-30MHZz)
Bilog Antenna
JB6 A110712 09/19/2017 | 09/18/2018 v
(30MHz~6GHz)
Double Ridge Horn
AH-118 71283 09/22/2017 | 09/21/2018 v
Antenna (1 ~18GHz)
Universal Radio
Communication Tester CMU200 121393 09/23/2017 | 09/22/2018 rd
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Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
3m Semi-anechoic Euroshieldpn-
ETS-LINDGREN [ 9m*6m*6m May 06,17 | May 05,18
Chamber CT0001143-1216
QWH-SL-18-
Horn Antenna 40-K-
N/A 15433 Dec. 16,16 | Dec. 15,17
(18GHz-40GHz) SG/QMS-
00361
ADT_Radiated
Test Software ADT N/A N/A N/A
_V7.6.15.9.2
50HF-010-
10dB Attenuator JFW/USA 1505 Jul. 24,17 | Jul. 23,18
SMA
MXE EMI Receiver KEYSIGHT N9038A-544 MY54450026 | Mar. 10,17 | Mar. 09,18
Signal Pre-Amplifier EMSI EMC 184045B 980259 Jul. 24,17 | Jul. 23,18
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Annex B. EUT and Test Setup Photographs

Annex B.i. Photograph EUT External Photo

Adapter Front View
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EUT - Rear View
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EUT - Bottom View
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EUT - nght View
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Annex B.ii. Photograph: EUT Internal Photo

Cover Off - Top View 1
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Mainboard with Shielding - Bottom View
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2.4G&5G Antenna View
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Ant. (gray)

Ant. (green)
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SEC 652
K4ABG16
SVBBCRC

B/D REV.:0.4A

Zigbee ( RF4CE )
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Annex B.iii. Photograph: Test Setup Photo

Conducted Emissions Test Setup Front View

Radiated Spurious Emissions Test Setup Below 1GHz

Radiated Spurious Emissions Test Setup Above
1GHz
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Annex C. TEST SETUP AND SUPPORTING EQUIPMENT

Annex C.ii. TEST SET UP BLOCK

Block Configuration Diagram for AC Line Conducted Emissions

LISN 1
V=120V/240V AC

F=60Hz

Adapter EUT

Laptop

Test Table

I
80cm above

ground plane
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Block Configuration Diagram for Radiated Emissions ( Below 1GHz ) .

E EUT Test Table
] |

A |
80cm above

ground plane

d=3meter

Receiving Antenna
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Block Configuration Diagram for Radiated Emissions ( Above 1GHz ) .

lapop | EUT

Test Table
|

150cm above

ground plane

d=3meter

Receiving Antenna
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Annex C. il. SUPPORTING EQUIPMENT DESCRIPTION

The following is a description of supporting equipment and details of cables used with the EUT.

Equipment )
Manufacturer o Model Serial No
Description
DELTA ELECTRONICS, INC. Adapter ADP-30LR A N/A
DELL Laptop E6530 N/A
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Annex D. User Manual / Block Diagram / Schematics / Partlist

Please see attachment
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Annex E. DECLARATION OF SIMILARITY

Humax Co., L.td.

To: SIEMIC .775 Montague Expressway. Milpitas. CA 95035.USA

Declaration Letter

Dear Sir,

For our business issue and marketing requirement, we would like to list 2 model
numbers on the FCC&CE certificates and reports, as following:

Model No.: 1008R-HDD-XXX(XXX=A~Z) . 1008C-STB-XXX(XXX=A~Z)

FCC ID: O6ZEOS-1008C

We declare that, all the model PCB, Antenna and Appearance shape, accessories are
the same. The difference of these is listed as below:

Main Model No

Serial Model No

Difference

1008R-HDD-XXX(XXX=A~7)

1008C-STB-XXX(XXX=A~Z)

1008R-HDD-XXX (XXX
=A~Z) has intemal 3.5
“ HDD,
1008C-STB-XXX(XXX
=A~7) without HDD.

F

Printed name/ title: Inseok Seo / Senior Enginee:fuﬁ';fﬂ_ ,-‘ 1{, i
il

Address: HUMAX BLDG., 2. Yeongmun-ro, Cheoin-gu Yongin-si, Gyeonggi-do

South Korea 17040






