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1. General information

Applicant: Essel-T CO., LTD.

Applicant address: 1211 kranztechno, dunchon-daero jungwon-gu, seongnam-si
gyeonggi-do, South Korea

Test site: KES Co., Ltd.

Test site address: C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148

FCC rule part(s): 15.247

FCC ID: 2ACT73-K1

Test device serial No.:  [X] Production [] Pre-production [] Engineering

1.1 EUT description
Equipment under test ~ Gimbal with Camera

Frequency range 2412 Mz ~ 2462 Wiz (11b/g/n_HT20)

Model REMOVU K1

Modulation technique  DSSS, OFDM

Number of channels 11ch (11b/g/n_HT20)

Antenna specification  Antenna type : Wire antenna, Peak gain : 0.70 dBi
Power source DC 3.7 V (Rechargeable Li-ion Battery Pack)

1.2. Test configuration

The Essel-T CO., LTD. REMOVU K1 FCC ID: 2AC73-K1 was tested per the guidance of KDB 558074
D01 v04, ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious
emissions testing and AC line conducted testing.

1.3. Device modifications
This device was shielded with copper tape on the power and main board.

1.4. Information about derivative model
N/A
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1.5. Frequency/channel operations

Ch. Frequency (Mk) Mode

01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20

1.6. Worst case data rate

1. Radiated emission was performed with the EUT set to transmit at the channel with highest output

power as worst-case scenario.
2. Worst-case data rates were:
802.11b: 1 Mbps

802.11g: 6 Mbps
802.11n_HT20: MCSO0

1.7. Accessory information

Equipment Manufacturer Model Serial No.

Power source
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Peak output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3.
3.1

Test results
6 dB bandwidth

Test procedure
KDB 558074 D01 v04 — Section
Used test method is section 8.1.

Section 8.1

1.

Nook~wd

RBW = 100 k.

VBW = 3 X RBW.
Detector = peak.

Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize

8.1 or 8.2

Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB

relative to the maximum level measured in the fundamental emission.

Section 8.2
The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kilz, VBW >3 X
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate
power nulls in the fundamental emission that might be > 6 dB.

Limit

According to 815.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 Ml bands. The minimum 6 dB bandwidth shall be at least 500 kifz.
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Test results
6 dB bandwidth of 20 Mz bandwidth
Measured 6 dB bandwidth(Miz) o
Limit(Miz)
Frequency (M) 802.11b 802.11g 802.11n

2412 10.13 16.35 17.51

2437 10.17 16.39 17.48 0.5

2462 10.13 16.35 17.15
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3.2. Output power

Test procedure

KDB 558074 D01 v04 — section 9.1.1 or 9.1.3 and 9.2.3.2
Used test method is section 9.1.3 , 9.2.3.2

Section 9.1.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth that is gr
eater than the DTS bandwidth.

Set the RBW = DTS bandwidth.

Set VBW = 3 X RBW.

Set span = 3 X RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

NG~ ®WDNE

Section 9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall utilize a fast-responding diode detector.

Section 9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Mz, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

According to 815.247(b)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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Test results

Measured output power (dBm)

2412 Mk 2437 Mk 2462 Mk
Mode Peak Average Peak Average Peak Average
11b 10.17 7.66 10.49 7.97 10.41 7.87
119 16.74 7.24 16.93 7.36 16.64 7.13
11n_HT 20 16.71 7.23 16.63 7.18 16.73 7.22
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v04- section 10.2

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 kiz < RBW = 100 kifz

Set the VBW > 3 X RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

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

10 If measured value exceeds limit, reduce RBW(no less than 3 kiz) and repeat.

CoNOO R~ WDNE

Limit

According to 8§15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Test results

PSD of 20 M bandwidth

Measured PDS(dBm/3lktiz) _
Limit(dBm/3kdtz)
Frequency(Mtk) 802.11b 802.11g 802.11n
2412 -15.53 -18.13 -17.88
2437 -15.97 -18.36 -17.82 8
2462 -15.82 -18.35 -17.44
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&0 T Heragt q|4{.'- -ln';— 0 r"-'Ju!w- '.le i H &0 Gl LT LT TR T T

ol BT e “)- (T e TRV TR OO ATV OA | MOV AT T WA
: L ] . ! i \

3? 7 T 30 oBs T i T

s d 1 v.t

-0 de -0 de MM‘J‘ ";_M

AN g

-50 dem .wﬁm - gy

-60 di -50 dB:

70 70

B0 de: B0 de:

CF 2,412 GHz 691 pts Span 15.0 MHz CF 2,412 GHz 691 pts Span 24.0 MHz
arker | arker 1
Type | Ret | Tre | Stirmulus | m | Function__| Function Result || Type | Ret | Trc | Stirmulus | Response | Function Function Result {

M1 | 1 2412012 GHz -15.53 dim | M1| 1 2419467 GH2 -18.13 dim |
Spectrum Iué" Spectrum Iué"
Ref Level 1101 dim  Offsel 11,01 dB w RBW 3 khg Ref Level 1101 dim Offsel 11,01 dB w RBW 3 khg
o _att WdE  BWT 2.5 ms & VBW 10kH:  Mode auto FFT o _att WdE  BWT  3.2ms & VBW 10kH:  Mode auto FFT
E 1Pk View E 1Pk View
mMif1] 15.97 dfm| mMif1] 18796 dhm|
24360670 GHZ| 24907160 GHZ|
0 da 0 da
= -
T 1
20 ; Wl ] L1 1] || 1] : 20 " - . 1
[ e e A e | T | % 7l e T R I|‘-.r1.l"»ll".i\ W TAAR A U‘Jvk

" K. i % = e I

= ,9"*&;“; T i r" T 1 1 ]"‘L
40 o 40 o Mm‘."" "..._W

vy,

i i WJ&‘: il _ "!Jw.‘,
-60 di -50 dB:
70 70

B0 de: B0 de:

CF 2,437 GHz 691 pts Span 15.0 MHz CF 2,437 GHz 691 pts Span 24.0 MHz
arker | arker 1
Type | Ret | Trc| Stimulus | m | Function | Function Result || Type | Ret | Trc| Stimulus | m | Function | Function Result ||

M| 1 2.436067 GH2 -15.87 diim | M| 1 2.440716 GH2 -18.36 diim |

Spectrum Iué" Spectrum Iué"
Ref Level 1101 dim  Offsel 11,01 dB w RBW 3 khg Ref Level 1101 dim Offsel 11,01 dB w RBW 3 khg

o _att WdE  BWT 2.5 ms & VBW 10kH:  Mode auto FFT o _att WdE  BWT  3.2ms & VBW 10kH:  Mode auto FFT

E 1Pk View E 1Pk View
CITEN] 1582 dim| EITEN]
2.4629120 GHZ|
0 da 0 da
Lt “

T W T ) {1 T Y ,

- [ IR it L L ):f Bkl Il 1 T 8 - AR IWAVIAR Iﬁﬁ.‘\"‘f‘ﬂﬁ VATV WL

. My L e J | n

1 W 1 | e = h

V

40 o 40 ol ;"vﬁ‘ "‘\\b‘

g g,

50 i Mt i "J"ien
-60 di -50 dB:
70 70

B0 de: B0 de:

CF 2,462 GHz 691 pts Span 15.0 MHz CF 2,462 GHz 691 pts Span 24.0 MHz

Marker | Marker 1
Type | Ret | Tre | Stirmulus | m | Function__| Function Result || Type | Ret | Trc | Stirmulus | Response | Function Function Result {

M1 | 1 2.465012 GH: -15.82 dém | Mi| 1 2.455713 GHz -18.35 dém |
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802.11n(HT20)

=

Spectrum Spectrum |
Ref Level 1101 dim  Offset 11,01 db w RBW 3 bz Ref Level 1101 dim  Offset 11,01 db w RBW 3 bz
o att 1008 SWT  3.6ms & VBW 10kHz  Mode auto FET o att 1008 SWT  3.6ms & VBW 10kHz  Mode auto FET
.. 1Pk View .. 1Pk View
mMif1] 17 A8 dim| mMif1] 1782 dfm|
241007210 GHz| 24207540 GHz|
0 di 0 di
A0 o 10 g
. . , Y A T . hi 3 A .
. f‘""'h AT VMU E‘-ﬁ.’ﬁ'nﬂ '-J'.i In’ PR RTTAAY J:fl‘_nl o [.,_,a;., AV m,a,r:;,_r\;,l I,JJ,;. UFTH ANRNTER VTR R T
-0 F T -0 - l]
| | S i
-40 o 1 "“' -40 o ™ Yo
.R#J‘* o, A T
e W] | [ ey,
-60 dis 60 dis
70 dge 70 dge
&0 d: &0 d:
CF 2.412 GHz 691 pls Span 26.0 MHz CF 2,407 GHz 691 pls Span 26.0 MHz
Marker .. Marker ,'
Type | Ret | Trc| Stimulus |_» | Function | Function Result | Type | Ret | Trc| Stimulus |_» | Function | Function Result |
M1 2.410721 GH2 -17.88 diém | M1 2.430754 GH: -17.82 dém |
Spectrum Iué"
Ref Level 1101 dim  Offset 11,01 db w RBW 3 bz
o att 1008 SWT  3.6ms & VBW 10kHz  Mode auto FET
[oi7x view
mMif1] 17 44 dfm|
24670040 GH7|
0 di
10 oe:
[
“20 Ry TR AT it TIF'||I
Jr.,.\l,'l, Ay TR “\"a""—".f"‘l I?wﬁ.lu‘.,ﬁ..u TR WINTVATAAR K
-30 s : 7 l‘l
W
240 dis &l h}.
A Wi Blank
SO Jf'ﬁ T
.L?'\ff i
-0 dis
70 dge
&0 d:
CF 2,462 GHz 691 pls Span 26.0 MHz
Marker |
Type | Ret | Trc| Stimulus [ | Function | Function Result |
M1 1 2.46TO04 GH2 -17.44 dim

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 4

KES

A4



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:

KES-RF-17T0120
Page (17 ) of (48)

3.4. Radiated restricted band and emissions

Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kitz to

30 Mz Emissions.

Turn Table

l

EUT
Coaxial
Power Cable 0.8m ——Cable
}4 3m B T
Ground Plane
Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mt

to 1l (llz emissions.

Power Cable

EUT

Turn Table

0.8m

im — 4m

Coaxial

Cable

A

Power

—— 3m ——P

-

Ground Plane

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.

; Arntenm
g -~ fower
H
H
i
EUT | M Horn
¥ d antenna
4m
( E Spectrum
i I_[ A, analyzer
-
H I C ~
Turntable e iin \
Sm
r Pre-amp D%E
| | ]

Test procedure below 30 Mk

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel and perpendicular of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from O degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk

1.

SEEEEEEY

Spectrum analyzer settings for f <1 (ffz:

Span = wide enough to fully capture the emission being measured
RBW =100 kiiz

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

Spectrum analyzer settings for f =1 (Hfz: Peak

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M

VBW = 3 i

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

PUELOE
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3.

Note.

©o 0w

Spectrum analyzer settings for f =1 Glz: Average

(D Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

@ RBW=1 )i

® VBW=>3xRBW

@ Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may
require increasing the number of points in the sweep or reducing the span. If this condition
cannot be satisfied, then the detector mode shall be set to peak.

(5 Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

® Sweep = auto

(@ Trace = max hold

Perform a trace average of at least 100 traces.

@ A correction factor shall be added to the measurement results prior to comparing to the emission
limit in order to compute the emission level that would have been measured had the test been
performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5, then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

f <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dw/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm/Ds)
Where:

Fs = Distance factor in dB

Dm = Measurement distance in meters

Ds = Specification distance in meters
CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or Fq(dB)
Field strength(dBgV/m) = Level(dBV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBV/m) - Field strength(dBV/m)
Emissions below 18 Gz were measured at a 3 meter test distance while emissions above 18 (i
were measured at a 1 meter test distance with the application of a distance correction factor.
The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.
The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.
All channels, modes (e.g. 802.11b/g/n (20 Mz BW)), and modulations/data rates were investigated

among DTS band. Only the radiated emissions of the configuration that produced the worst case
emissions are reported in this section.
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10. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M.
Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site. Therefore sufficient tests were made
to demonstrate that the alternative site produces results that correlate with the ones of tests made in

an open field based on KDB 414788.

Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (Mi) Distance (Meters) Radiated (&V/m)
0.009 ~ 0.490 300 2400/F(kliz)
0.490 ~ 1.705 30 24000/F(kltz)

1.705 ~ 30.0 30 30
30~88 3 100**
88 ~ 216 3 150**

216 ~ 960 3 200**
Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Miz, 174 ~ 216 Mk or 470 ~ 806 M.

However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D01_v04, 6.0, the maximum duty cycles of all modes were investigated and set
the spectrum analyzer as below.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Test mode Toz Hfsi;ne Pt(a;;(;d D(LIJ_tI);‘ :Z(r:)le Dut(;(/’ Aizi/cle Duty cycle cz)dr];’)ection factor
802.11b 12.4130 12.456 5 0.996 5 99.65 0.02
802.11g 2.0725 2.1159 0.9795 97.95 0.09
802.11n(HT20) 1.9130 1.956 5 0.9778 97.78 0.10

Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

802.11b // Middle channel

802.11g // Middle channel

CF 2.437 GHz 691 pts 1.0 ms/
Marker
Type | Ref | Tre | atimulus | ®esponse | Function | Function Rosult |
M| 1 3.6087 ms 8.25 dBm
D2 M1 1 1.913 ms 33z dd
3] M1 1 1.9565 ms -0.07 di
— -—
Read
ady [CECTTETTN ™ P

T ==
Spectrum = Spectrum =
Ref Level 21.01 diém Offset 1101 d8 » RBW 10 MHz Ref Level 21.01 diém Offset 1101 d@ » RBW 10 MHz
b ALL 20 dB - SWT 15 ms & VBW 10 MMz jo AL 20 dB - SWT 10 ms & VBW 10 MMz
@ 1Pk Clrw @ 1Pk Clrw
nail [ETEY]
T i ; L e R S L L el
0 de: 0 de:
10 dis 10 dis
dBm 0 i
30 30
A1) A1)
0 dim: 0 dim:
-60 oBm -60 oBm
-70 dia -70 dia
CF 2.437 GHz 691 pts 1.5 ms/ CF 2.437 GHz 691 pts 1.0 ms/
Marker Marker
Type | Ref | Tre | atimulus | mesponse | Function | Function Rosult | Type | Ref | Tre | atimulus | ®esponse | Function | Function Rosult |
M| 1 2.0435 ms 9.37 dBém M1 1 3.5072 ms .06 diém
D2 M1 1 12,413 ms -0.26 d D2 M1 1 2.0725 ms 212 d8
3] M1 1 12,4568 ms -0.30 i 3] M1 1 2.1150 ms 3.98 di
— -— — -—
Weady [CECTTETTN ™ P Ready [CECTTETTN ™ i
=
Spectrum ] =
Ref Level 21.01 diém Offset 1101 d@ » RBW 10 MHz
b ALL 20 dB - SWT 10 ms & VBW 10 MMz
@ 1Pk Clrw
afl 0.07 dB|
By s VLTSRS S R ."-_-_-.eH\-r;sn.-r'jgv_u?a;.l\i- el ogipd -.uﬂ«--rﬂ.‘.un-'*l'& 1%
f ) a2l dim|
| 36067 s
o di
10 dis
0 dem
30
o Blank
0 dim:
-60 oBm
-7 i
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Test results (Below 30 M)

Mode: 802.11g

Distance of measurement: 3 meter

Channel:

06 (Worst case)

Level
(dBV)

Frequency
(Miz)

Ant. Pol.
(H/V)

CF
(dB)

Fd
(dB)

Field strength
(dB#V/m)

(dB&V/m)

Limit Margin

(dB)

No spurious emissions were detected within 20 dB of the limit

Spectrum |u{'§' Spectrum R-_?
Ref Level 57.00 deuy ® RBW (CISPR) 200 ha Ref Level 57.00 diuy ® RBW (CISPR) 200 ha
. Al 0B SWT 13.4ms & VBW 3kHz  Mode Auto FFT . Al 0B SWT 13.4ms & VBW 3kHz  Mode Auto FFT
@ 1Pk Max @ 1Pk Max
ST oy ST oy
40 ci 40 iy
30 déy 30 diy
20 By S
10 gty 10 gty
0 iy I'E:.‘ )
s T SUCRTT SYSPTYI I PR ol ; 2 Rt TR (PP ANt B :
- R Rt LT NI YL R N R L WP R S TTA L PP P PR AL S i E PR S PR TR WP LT SRS (TP ) i
0 iy 10 iy
~20 B ~20 B
30 oBu 30 oBu
-4 B -4 B
Start 9.0 kHz 691 pts Stop 150.0 kHz Start 9.0 kHz 691 pts Stop 150.0 kHz
T T ¥ ey
# J #
Spectrum 2 @I | Spectrum 2 @I |
Ref Lavel 67.00 dapv ® RBW (CISPR) 9 kHz Ref Level 67.00 dapv - RBW (CISPR) 9 kHz
Att 0GB SWT 2.1ms & VBW 100 kHz  Mode &uta FET Att 0GB SWT 2.1ms & VBW 100 kHz  Mode &uta FET
[ 17x tax | R
60 By 60 By
SO oBy: SO oBy:
40 cBun: 40 cBun:
30 B 30 oo
20 dey 20 dey
1D ci- 10 B
o
Mot ity el it latfsesbe e A pedamsdogialimy gl k e e Mk i Ty otip it gl LFTTUEL T PR TR PE TSR
-10 oy 0 diy
~20 S ~20 S
50 By 0 diys
Start 150.0 kHz 691 pts Stop 30.0 MHz Start 150.0 kHz 691 pts Stop 30.0 MHz
J # J #

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 4

KES

A4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-17T0120
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (23 ) of (48)
www.Kkes.co.kr
Test results (Below 1 000 M) — Worst case
Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06 (Worst case)
Horizontal // Vertical
E;E S | <<D (30 1 000) MHz RE TEST>> KES DHEGSV#U‘EPd’:i
[dl—é%;?zﬁf; .
o I 1T secemusay
o R L] T e
NEEIEIEEEE ' A S S I R e S e
" EEWEELD Ty
ZU; E . i L i|.I ) i||: I N T %
TN il IR
go_nn 50.00 100.00 500.00 1000.00
Fraauancy [MHz]
Spectrum Selection
No. Frequency (P) Reading c.f Hegﬁlt Légit Margin Remark
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB]
1 220.726 H 52.3 =27 .4 24.9 46.0 21.1
2 269.711 H 53.0 -25.4 27.6 46.0 18.4
3 318.818 H 49.9 -23.9 26.0 46.0 20.0
4 367.924 H 47 .4 -22.2 2h.2 46.0 20.8
5 416.909 H 46.0 -20.5 2h.5 46.0 20.5
B 122.514 ¥ 50.0 -32.2 17.8 43.5 25.7
7 336.035 V 58.9 -23.4 35.5 46.0 10.5
8 432.085 v 54.3 -20.0 34.3 46.0 1.7
9 479,959 v 49.3 -18.6 30.7 46.0 15.3
10 B2r.ard 52.1 -17.1 35.0 46.0 11.0
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Test results (Above 1 000 M)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2133.10 48.20 Peak H -0.71 - 47.49 74.00 26.51
1727.90 47.21 Peak Vv -3.77 - 43.44 74.00 30.56
1835.00 46.92 Peak \Y -2.71 - 44,21 74.00 29.79
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2 341.55 46.79 Peak H -0.31 - 46.48 74.00 27.52
2 34155 48.34 Peak Vv -0.31 - 48.03 74.00 25.97
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 2 o) _Spes 4 -trur "_._ Spectrum 5 _ sctrum a9 rect Sper . [_:-
L o — o .
:: .m;\: + rll.: :.!n;‘ "II
M:;«:B mat | rn:ll v;::l:.:u - | Function | Function Resubt | M;‘:::»:] Rat | IM:I[ x-unl;u;l — | v;:.‘:;‘:suvj Function | Function Result I |
M3 1 45 47 iy - S I.“'“' “ ﬁ: \ M3 1 Z.¥% GHz 44 42 dBpY I — '“ - .'?‘F

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 4

KES

A4




s

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:

KES-RF-17T0120
Page (25) of (48)

Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 (3]

Ref Level 107.00 gBuv w RBW 1 MHz

=

Ref Level 107.00 gBuv

Spectrum 3
w RBW 1 MHZ

=

®

o _att 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep e att 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mi1] 4920 diyv| M2(1] 46.92 dDpv|
Lo 7.13310 GHz| 100 o 1.83500 GHZ|
Maf1] 47.21 diypv|
50 dB: OO By 1.72790 GHe|
B dB- B0 oy
70 diy | 70 s
&0 ciy 1 A0 diig
M1 | 50 diys Y17
0 digy 1 B e o ey, <L P PR APUs [URNUIN NEPTRPR L Ien 17 EPDRPT P e
VY P N | PR i u-wqm.,..]_....' RPN | FFPEREs SRR Grera e iy puik g i
+ ey T
30 ey
30 o
20 CBUV:
20 CBy-
10 dBy- .
i Atart 1.0 GHz 61 pts Stop 5.0 GHz
Start 1.0 GHz 691 pls Stop 3.0 GHz Marker |
Marker | Type | Ref | Trc| X-valug | vvale | Function | Function Result I
Type | Ret | 1rc | K-valug | vvalue | Function | Function Result | M1 1 1.7279 Gz 47.21 dapv 1
2.1331 GHz 8.0 dBpy M2 1 1.836 GH: 5,92 dayY

| Measuring.. -ﬁz i

Horizontal // Peak for 3 (i to 18 (i

Vertical // Peak for 3 G to 18

Spectum 4 (© o= Spectrum 4 (& I i
Ref Level 37.00 d2uv - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
e _ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep e _ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep
[@17k View [@17k View
S0 oBy S0 oBy
B0 diuy: B0 diuy:
70 oy 70 oA
80 douns 60 CBYA-
S - Aeihaa e - = ~, s PE N N - + P R | s
SRRt dh T py L N L S s T e D W TSP, N P mana P o SISl S S W N T O s WY, SO W DUV SR P e PV
40 dop- = - . 1 il bt - sl G 40 dop- | s el i e
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0 diy 0 déy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker | Marker
L

Hea:

#

M,

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 06

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2202.60 46.21 Peak H -0.57 - 45.64 74.00 28.36
1273.50 47.29 Peak \% -7.39 - 39.90 74.00 34.10
1835.00 46.57 Peak Vv -2.71 - 43.86 74.00 30.14

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gl
Spectrum 3 @_;i r"_r“ Spectrum 3 @_;j E?

Rl Lovel 10700 dBpy - RBW 1 bz Rl Lovel 10700 dBpy - RBW 1 bz
ALt 10 d& SWT 2 me e VBW 3 MHz Mode Auto Swaep ALt 10 d& SWT 2 me e VBW 3 MHz Mode Auto Sweep
@ 1EE View @ 10 View
) MLl 16,21 dapv| ) M2[1]
100 SR 2.20260 GH2| 100 di
M)
50 diy B0 By
I )
a0 4 ] £0 dig
| |
0 d I 0 diu
£ i 0 digs
&0 d =0 des i p
50 diys S S I, R TPRTET . TR W S W | WP RSN ¥
Lo ST WA INWRIPSY PSRN PUUR: ST | TS PO Y ISAPEVR OSSO - SWRUDN ROV EDIES i | SO PR S
=¥ 40 diys
40 d
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30 diuv
20
20 ey
10 diy.
10 By Btart 1.0 GHz 691 pts Stop 3.0 GHz
Start 1.0 GHz 691 pls Blop 3.0 GHz_ rp— 1
Markor | Type | Ref | Tre | H-wahue 1 Y¥-walue |__Function | Function Result I
Typu | Ret | Tro | Hewabun | v-volus | Function | Function Result | L[ g 1.2735 GHz 47.20 dbav
1 1 22026 GHZ 4671 dbgV | M2 1 1535 GHz 46.57 dlgV |
Spectrum 4 (8 | = Spectrum 4 () |
Ref Laval 37.00 dipy - RBW 1 Mz Ref Level 37.00 dipy - RBW 1 Mz
At 1008 SWT 60 ms @ VBW 3 MKz Mode Auto Sweep At 1008 SWT 60 ms @ VBW 3 MKz Mode Auto Sweep
[@iPk view [@iPk view
0 diy 0 g
B0 i B0 i
70 dBuv 70 dBuv:
60 abyy- 60 abyy-
,,,,, " Ao by ? g e e L m di= bl J
= nm"_‘-\.L b Tl LT VY VORI R Ty Pov X v J:-_ :‘; o TIEE S i P IR, TR WU TSN P | gt ot VA
20 oy 20 oy
20 B 20 B
1T dig- LG B
0 B 0 ey
Stort 3.0 GHz 691 pts Stop 18.0 GHz Stort 3.0 GHz 691 pts Stop 18.0 GHz
Marker | [mrarker 1
— ——— - e ———
JL s - M e ] | M SN L P

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:
Distance of measurement: 3 meter
Channel: 11

802.11b

- Spurious

Frequency Level Ant. Pol.
(Miz)

(dBV) Detect mode (HV)

CF
(dB)

DCF
(dB)

Field strength
(dB&V/m)

Limit
(dBuV/m)

Margin
(dB)

1496.40 46.79 Peak H

-6.00

40.79

74.00

33.21

- Band edge

Frequency Level Ant. Pol.
(Miz)

(dBV) Detect mode (HV)

CF
(dB)

DCF
(dB)

Field strength
(dB&V/m)

Limit
(dBuV/m)

Margin
(dB)

2 493.45 47.22 Peak H

-0.03

47.19

74.00

26.81

2 491.86 47.18 Peak \Y

-0.03

47.15

74.00

26.85

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum || spectrum [“&;’
Ref Level 107.00 dBuy - RBW 1 MHz Ref Laval 107.00 dBuy = RBW 1 MMz
b ALL 10d8  SWT 1 ms & VBW 3 MH:  Mode Autc Sweep je_ALL 108 SWT I ms e VBW 3 MH:  Mode duto Swasp
[@:F% vaw [@ 3% View
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100 diwr 00 gy
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o0 diy a0
iy . Bl
X
70 day 0 T
v \
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Marker | ||morker
Type | ®at | Trc | -walus | ¥-walus |__Function__| Function B sult | Typa | Rat | Tee | K-walue [l Wowalus |__Function__| Function Rasult |
ER 1 2 4635 GHz 44,93 dBgv My 1 2 4835 GHz 44,83 By
M2 2.493445 GHz 47.22 dBpv M2 1 2. 491857 GHz 47.18 aBuv
M3 1 7.5 GHz 45.03 dBYY | 5] 1 2.5 GHp 45.28 digv
T | i T R T
" Spectrum 3 (3 = et ] Spectrum 3 () |
Ref Level 107.00 s5uv - RBW L MHz Ref Level 107.00 s8uv - RBW 1 MHZ
p AL 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep e _ALL 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
[@17k View [@17k View
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'
4 '
B0 B 4 Ii
B0 aB $
0 g
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&0 ey
G0 diys
S0 oBuv- .T
B s ST PR PR SPET? RUMTIPRSTY (PP SRy 0 L CRES 2 EEVORI I ey S0 BBy
40 8o iy U TEERTSET WESSTERTS SRS CIUPTTIN WAPRRONN /111 | BT Y (VR SETNG SRR
40 By
30 oby!
30 dey
20 cBu:
10 s 20 oiyy:
Start 1.0 GHz 691 pts Stop 3.0 GHz s
Marker ] 10 5y
Type | Ref | Tre | X-valug | ¥evalue | Fuonction | Function Result | Start 1.0 GHz 691 pls Stop 3.0 GHz
M1 1 1. 4054 GH2 45,79 dapy Marker
- -TB — -17_
| Heasuring.. WRNAN d | FHeasuring.. GRRAN !

@
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= = — T BTl Spectrum 4 EI I[:E.i —rr—— - - — S Spectrum 4 EI I[:E.i
Ref Level 37.00 dzgv - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
b AL 10dE  SWT 0 ms & VBW 3MHZ  Mode Auto Sweep e _ALL 10dE  SWT 0 ms & VBW 3MHZ  Mode Auto Sweep
[@17k View [@17k View
&0 by &0 by
B0 diuy: B0 diuy:
O oy 70 gy
0 CBLA- 0 CBLA-
S0 diys S0 dby
e ST R e P PR P TR UETTHI ST S SN R WY T I e W LB U T PSR TR b, T P, NN T\ R
40 dB g 1 g of Proger™ Mg e 40 dByy. ~ ol bl L oaai ..ok
30 dig- 30 A
20 diy 0 gy
10 By 10 SBy
0 dEg 0 deg,
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
— — - — —
1 | Measuring.. W e y 1 | Measuring.. "Ilm [ P

Note.

1. No spurious emission were detected above 3 (flz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
1568.70 46.56 Peak H -5.30 - 41.26 74.00 32.74
1 756.90 46.71 Peak H -3.49 - 43.22 74.00 30.78
1835.00 47.36 Peak Vv -2.71 - 44,65 74.00 29.35
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 386.35 46.30 Peak H -0.23 - 46.07 74.00 27.93
2 341.37 46.93 Peak Vv -0.31 - 46.62 74.00 27.38
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 2 o) pect 3 -trur Spectrum ¥ 2 o) pect ’ .
- v oo v
B0 ., in B0 _l.:
0 B ,"’!I‘ £0 db .}.‘"
a1 ST PSSROREP KPR SRRSIR SORPTCSH WSR2 § ot 1 o e e |
M:;::B mat | rn;ll X-Unl:::] = | v;:a;l::u - | Function | Function Result | M:;::B Rat | rn:ll Y-;:."."I:.:u - | Function | Function Result |
M3 - 1 2.39 GHz 4475 dig —— mﬁ - M3 :: 1 4437 OB —— m"r_”
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3
= RBW 1 MHz

Rof Level 107.00 dayy

® [ =

Spectrum 3
= RBW 1 MH:

Ref Lavel 107.00 dBuy

® [ ]

Att 10dE  BWT 2 ms e VBW 3 MHz  Mode auto Swasp Att 1048 BWT 2ms e VBW 3 MH:  Mode duto Swasp
@ 1FE Viaw @ 1Pk View
B . mMz[1] acampv] (1T M1 V7.06 dBpv]
100 diyr 1.75690 GHz| 100 dauY 183500 GHZz|
M1[1] d
0 ARy T e 90 g6y
| |
a0 dey 1 B0
70 B 70 d
il 60 dBy-
" sa 1
50 dey 53 T 5 - \
o, ST PRSP PSSO, 4t MESRPRON 4 ESRPLIEY GUURSIORTTE TRRTTE S [ WOSIPrRN SUCRETY S g ' 1
yRong T haiaie s ST PR RN ICTITES PR LI W, FRSSRN SO R SRR VR | l-g-mrJ?-'\-"‘*’\ ot e it
0 48
30 dBy
30 dBuv:
20 dBy
20 dBLN:
10 dBy
Btart 1.0 GHz 601 pts Stop 3.0 GHz 10 5 ¢ —
Markor +|[Lstart 1.0 GHe UL pls Stop 3.0 GHz
Type | Ref | Trc | ®-walun | ¥-walun | Function | Function Result | [|rarker
ML 1 1.8587 GHz 46,56 dBY Type | Rof | Tre | Hewalun | vewalun | Function | Function Result |
Mz 1 1. 7559 GHz 46.71 dBuy Mmi 1 1.635 GHz 47,36 diuV 1

Moasuring...

18 J Mreasuring... P

Horizontal // Peak for 3 (z to 18 (i

Vertical // Peak for 3 G to 18 Gk

Spectrum 4 (&
Ref Level 37.00 digv

po ALL

- RBW 1 MMz
10dE  SWT 60 ma & VBW 3 MHD

Spectrum <4

Ref Level 37.00 diyv - RBW L MHz

#

Mode Auto Sweep e _ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep
[@17k View [@17k View
S0 oBy S0 oBy
80 chuv- 80 chuv-
O oy O A
80 douns 60 CBYA-
Py, M L " R oy ey | e i,
e e R, e il .‘,...-”‘-.\.-,,_1"-4—-]&,‘_?...;I.‘:_“._,v-h.n,.f ot 4—”’\~x.n»\._\w;— : ;;,.v e L e T, ia g L e, i o N b
30 CBy- 30 CBy-
10 By 10 By
0 déy 0 déy
Start 3.0 GHz 691 pts S[uE 168.0 GHe Start 3.0 GHz 691 pts S[uE 18.0 GHz
Marker | Marker |
-r — -
! Hea = EH ﬂ 1 Hei = EH = P

@

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin

(Mz) (dBV) etect mode (HV) (dB) (dB) (dBV/m) (dBV/m) (dB)

1704.80 46.49 Peak H -3.99 - 42.50 74.00 31.50
2 506.50 46.65 Peak H 0.01 - 46.66 74.00 27.34
1102.70 47.76 Peak Vi -8.48 - 39.28 74.00 34.72
2 344.40 45.71 Peak Vi -0.31 - 45.40 74.00 28.60

Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 (0

®

o
o

Spectrum 3
Ref Level 107.00 dBuy - RBW 1 MHx Ref Lovel 107.00 d8yy - RBW 1 M-z
o ALt 10d8  SWT 2ms e VBW 3 MH:  Mode Auto Sweep At 10dE  SWT 2 ms @ VBW 3 MH2  Mode Auto Sweap
[@:F% vaw [ 155 viaw
- M2[1] 665 dBv] M2[1] 15,71 dBgv|
100 dey 2.50650 GH, 100 dign 2.34490 GHz|
maf1] 46.49 ¢ Mif1] 4776 dopv|
a0 dBuv 1.70480 GHz B0 dBy 110270 GHz|
B0 diy ]| &0 d I
7O dBuY ] 70 B ‘
B0 dBy = B0 !
| | 1 |
5 " 2 11
- [ i I
L o TIVY [UVTI S RN SY FGPOG A SEPUSLT AR b dd . Cliasalatinnsiiadis s pii Saanaoe ol CETCVERTE WIRRPSIRY SRSyt B0 RPN TR PVSTUUY AP | SNSRI SPTEy SRRTIN R
40 diby 0
30 diy 0d
20 diy 20dB
10 dByy 10 B
Btar 1.0 GHz 601 pts Slop 5.0 GHz Brart 1.0 GHz 691 pis Stop 0.0 GHz
Markor 1| [markar |
Type | kef | Trc | H-walue I ¥-walue |__Function | Function Besult | Type | Ref | Trc | ¥-waluo I ¥-walue |__Function | Function Result |
M1 1 1.7048 GHz 46.49 dBpy M1 1.1027 GHz 47.76 obuV
] 1 2 5065 GHZ 45 65 dBUY Mz 1 23444 GHZ 45.71 oV

L )

il | Muasuring... mi:ﬁ 2

AL J

o

Vertical // Peak for 3 G to 18 Gk

Horizontal // Peak for 3 (z to 18 (i

&

Spectrum 4 =)

Ref Laval 37.00 dipy - RBW 1 MHz

Spectrum 4

Ref Laval 37.00 dipy

= RBW L MHz

At 10 0B SWT 60 ms & VBW 3 MHz Mode Auto Sweep ALt 10 0B SWT 60 ms & VBW 3 MHz Mode Auto Sweep
[@ 1Pk View [@ 1Pk View
0 diy 0 g
B0 oy €0 oy
70 ol 70 ol
60 abyy- 60 by
S0 oiy! S0 oy
RO e A I Sl ne e i P T O e il s PP S e e e, e o T e TV PR T O R b,
+0 ol = : 40 atya - s
20 oy 20 oy
20 B 20 B
10 g 10 g
0 dBg 0B
Start 3.0 GHz G921 pts Stop 18.0 GHz Start 3.0 GHz G921 pts Stop 18.0 GHz
Marker | [marker |
— — -
JL Hea S LR i JL He SR &

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1644.00 46.35 Peak H -4.57 - 41.78 74.00 32.22
1270.60 47.38 Peak \Y/ -7.41 - 39.97 74.00 34.03
1832.10 48.27 Peak \Y/ -2.74 - 45,53 74.00 28.47
2127.40 46.37 Peak \Y/ -0.72 - 45.65 74.00 28.35
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 483.66 47.47 Peak H -0.05 - 47.42 74.00 26.58
2 483.82 46.72 Peak \Y -0.05 - 46.67 74.00 27.33
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum E3 X ,“-:v; Spectrum X X fuiv;
i, =% A e | S e | ™ v.““"’-- e 975 RSO & =)
ji-:;:% GHz 69“'1!"\ = top 7.51 GHe ji-:;:% GHz 69“'1!"\ : Stop 7.51 Gz
] Iw::[ Raf | Irr:‘l| X u;l::m — | ::‘;‘:‘;:au\r] Function__| Function Rasult | ] Iw::[ Raf | Irr:‘l| X u;l::m — | v-;:‘\‘:l:\I:aqu Function__| Function Rasult |
M3 2.5 GHz 4515 dBuY — '“.m “ é; \ M3 2.5 GHz A5 50 dBuY — m.“ “ é;
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Ref Level 107.00 dByy

- RBW 1 Mz

Spectrum 3 (X h;j ’né:'

Spectrum 3 (X n;‘ =
Rel Lavel 107.00 dépy = RBW 1 MMz
At 10d2  SWT 2 ms e VBW 3 MH:  Mode Auto Swaap
(@17 Vinw

It Er T

2 L

ALt 10 d& SWT 2 me e VBW 3 MHz Mode Auto Sweep
@ 10 View
maf1] 16,35 dRpv] ) Mariy
100 dBuv- L.A4400 GHZ| 100 e
M)
@0 d
a0 dBy 4 "
i I
a0 B0 degs | T
70 f
md |
| L T
60 dBun . |
) J | S0 AR P T ij_ B .
st ; & S T VPSR SERERSE Y MRS S P SO MRPTAREY () MU in) A R VRN AR ER
amaiaera T CEL RSN FENRETERRT Il SSRYRPAW PRI P UDRRTIGOR Spy Tom) D mpr e wemerrien pyveaeery | £ 10T T
A0 8-
30 diyv:
30 B I
20 dea
20 B 10 diy
G Start 1.0 GHe 651 pts Stop 3.0 Giiz
- i Marker |
Start 1.0 OHe 591 pts Stop 3.0 CHz J| | yypa | Ret | Tec | *-valus | ¥-value | Function Function Result |
Markor | M1 1 1.2706 GHT 47.38 gy
Type | Rot | Tre | Xewalu | Yevaluo | Function | Funection Rosult | M2 i3 1.8321 GHz 48.27 ok
M1 1 3,644 Griz 45,35 dBgV M3 1 2.1274 GHz 45.37 iy

{ e I

Horizontal // Peak for 3 (z to 18 (i

Vertical // Peak for 3 G to 18 Gk

Spectrum 4 (& I [%

Spectrum 4 (& I [%

Ref Level 37.00 d2uv - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
e _ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep e _ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep
[@17k View [@17k View
&0 aby S0 oBy
B0 diuy: B0 diuy:
O oy O A
80 douns 60 CBYA-
iid o | | ik, e -, i " P | O
T P ‘l»-_-_-. —— "‘“_*?"J““"".M"I\VJ T "'\"_V\_«;_\_)" ;’c‘b“‘;‘« S T T T P 'H.A.,l.- u-_—)""“_'_x...-' T M Y s ) d .
30 CBy- 30 CBy-
10 SBy 10 SBy
0 diy 0 déy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
L

)il T R G W

@

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(MEz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 295.20 45,92 Peak H -0.40 - 45,52 74.00 28.48
1768.50 46.68 Peak \Y; -3.38 - 43.30 74.00 30.70
2 344.40 46.06 Peak \Y; -0.31 - 45.75 74.00 28.25
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 346.76 46.70 Peak H -0.30 - 46.40 74.00 27.60
2389.48 48.13 Peak \Y; -0.22 - 47.91 74.00 26.09

Spectrum ["E" Spectrum !T"
Ref Level 107.00 g5uv - RBW L MHz Ref Level 107.00 s8uv - RBW L MHZ
o ALL 1008 SWT 1ms & VBW 3 M-I Mode Auto Sweep o ALL 1008 SWT 1ms & VBW 3 M-I Mode Auto Sweep
@ 1Pk View @ 1Pk View
mz(1] 46,70 dbgV| Mz(1]
100 dey 2346760 GHz| 100 dey
M1l +3.01 dity] M1l
SO OBy = 2010000 GHe| SO OBy =
0 P . bl " J
B0 iy , 0 oy 7
| {
70 oBy - 70 oBy -
f 4
60 dByv- - 60 dByv- T
S0 Bl i 1 . b o
: [ ¥ myt e " K
FPRRGTIC 1 PP PRI [DRRUUNRS Cupert S PSRV S RRRIRRINY IS Sy UM PUVOREpGT W RERLVSTIEY ISR TR ISP
40 oy
30 cBph=t 30 cBph=t
20 oby 20 oby
10 om/ I 10 om/ I
start 2.3 GHz L91 pts Stop 2.42 GHz start 2.3 GHz L91 pts Stop 2.42 GHz
Marker || |marker 1
Type | Ref | Tre | H-walun 1 ¥-walun | Function__| Function Result | Type | Ref | Tre | H-walug 1 ¥-walun | Function__| Function Result
M1 1 2.3 43,91 dBuv M1 1 iz 44,34 dBuv
m2 1 2.34676 GHz 46.70 dayy M2 1 48.13 dayy
M3 1 2.39 GHz 45,55 dapv M3 1 47.34 dayv
o reasuring.. EEARANAAS 4 | measuring.. GEANARARY = d
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gk to 3 Gz
Spectrum 3 fi)m: I [% Spectrum 3 (X _:' Ec‘?

Ref Lovel 107.00 dagV - RBW 1 MHz Ref Luvel 107.00 diyv - RBW 1 MHz
At 10dE  BWT 2 s e VBW 3 MHz  Mode Auto Swaap Att 1048 BWT 2ms e VBW 3 MH:  Mode duto Swasp
[@3FE visw [@ 3% View
B - mil1] woazanpv (I m2[1] 16.06 dBv|
100 dBuv 220570 aHz| || 100 dawv 2.34440 GHz|
maf1] 40,60 didpv]
o0 a8 a0 dBA 5 1, 76850 GHZ
50 By il 80 day
70 diys 70 dBy
60 i - |
o o v ¥
e i B OSSOV FEERRR T £} P i ST SR e
ot S s EENTIUEERE FRPN REIRIRPSI PUSIOIC P AT [L SRSV SRR sem || Y il et - I K e nisl] b 490 paicrliea
40 By
30 dBu:
30 dBUV: .
20 d
20 e
10 day
10 dBys Btart 1.0 GHz 601 pts Stap 5.0 GHz
Htart 1.0 GHz 691 pts Stop 8.0 GHz | |[Sarker 1
Marker | aype | ket | Tre | H-walun I F-walue | Function_ | Function Result |
Type | kot | Tre | X-valun | w-vale | Funetion | Funetion Result ] M1 1 1.768E GHz 46,68 A8y
M1 1 7.2052 G 45,92 dBpv "z 1 73444 GHz 46.06 dRy

Horizontal // Peak for 3 (z to 18 (i Vertical // Peak for 3 G to 18 Gk

Spectrum 4 (& L Spectrum 4 (& I o
Rl Level 37,00 digh » RBW L MHz Ref Level 97.00 d2yv w RDW L MHz
po ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep po ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep
@17k view @17k view
S0 oBy S0 oBy
80 chuv- 80 chuv-
70 dBus 70 dBu
40 dans 0 CBA-
PRSP ,, . o P . s = | p arh |
S i s ST e o T T, WP U v N N b e i R T o T T T P RN R T
40 dByy- omsin B bt ol i 40 dByy. | Zal L2l e k. e "
30 CBA- 30 CBA-
10 By 10 By
0 diy 0 déy
Start 3.0 GHz 691 pts 5[0E 168.0 GHe Start 3.0 GHz 691 pts 5[0E 18.0 GHz
Marker | Marker |
- ﬂ — — m—
il Jrnren - L A il | il = - ]

@

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuv) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 538.40 47.38 Peak H 0.12 - 47.50 74.00 26.50
1751.10 48.39 Peak Vi -3.54 - 44.85 74.00 29.15

' Spectrum 3 (X0 b Spectrum 3 (%) m;‘ =
Ref Lovel 107,00 By - REW 1 M2 Rof Luvel 107.00 sBuy - RBW 1 MMz
AL 10dE  SWT 2 s & VBW 2 MH2  Mode Auto Swaep At 1008 SWT 2ms » VBW 3 MH: Moda Auto Swesp
[ 155 viaw [@ 1Pk view
TN V7,30 ARV i Mia[1] 40,09 digv]
100 diuv 253840 GHz| 100 diuv 175110 GHZ,
w0 %0 cBy
ne [l
B0 B0 dhys ‘ T
o 70 g, ! i
|
60 dByv ‘ ] 60 di =
50 diy i - 50 i T t i
DO IR N P—— P —— S ST ol g L EFTOPETOEN] RS it AN RPN PRSPPI PV T P I SRR | SRR PSRRI e
40 40
o0 dBL 20 dhuv-
20 0 dby
10 10 gty
Start 1.0 CHz 691 pla Siop 3.0 GHz start 1.0 GHz L1 pls Btop 3.0 GHz
Markur Markor
Typo | Aot | Tre | Hevalus Yovalun | Function | Funetion Result | Typa | Aot | Tre | X-valug | ¥evalue | Function | Funection Result |
M1 1 75364 GHZ 47.38 digy M1 1 1.7511 GHz 46,30 By |
i T R T id o
= lEErme B Spectruma . @ [e= rr————— — Bl Spectruma [m=
Ref Level 57.00 diuv - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
oAt 10 6B SWT 60 ms & VBW 3MHz  Mode Auto Sweep oAt 10 6B SWT 60 ms & VBW 3MHz  Mode Auto Sweep
[@17k View [@17k View
&0 by &0 by
B0 BN B0 BN
70 dBus 70 b
80 douns 60 CBYA-
T e AL T P N . P T TR, e T y e ! L SRTIRE TUCL L T PR L SR PRIV s W TN TR
T = el Ml L i 2 e Vel il sl 40 B — ot e’ Vot i e T W A BT
30 CBy- 30 CBy-
20 deg 20 diy
10 By 10 By
0 déy 0 déy
Start 0.0 GHz 691 pts Stop 16.0 GHz Start 0.0 GHz 691 pts Stop 16.0 GHz
Marker Marker
-r ﬁ — - -Tz_-
Il Hew = LLLLLE] P JL He. -~ NN P

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&V) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2570.20 46.83 Peak H 0.24 - 47.07 74.00 26.93
1102.70 47.59 Peak Vv -8.48 - 39.11 74.00 34.89
1609.30 46.80 Peak Vv -4.90 - 41.90 74.00 32.10
2127.40 46.93 Peak Vv -0.72 - 46.21 74.00 27.79
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 483.82 48.47 Peak H -0.05 - 48.42 74.00 25.58
2 483.66 48.44 Peak Vv -0.05 - 48.39 74.00 25.61
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
— =S [ | (spearem =]
-1:’::‘-* Mzi1] B -::::s_w W21 o
= Maf1] i in.’:lnll:jlult.:-l\.r e Maf1] it u:.:‘n::-l\.r
bt = A 2.4635000 GHz| S gl —= 2.4BAS000 GHz|
70 B . i 20 o - .
60 dByv- s T 60 dByv- i
g TPt | ™ B rvers v I S
30 By cBpN-
10 iy I.l' 10 dgh _I.l'
%::::.%b&ﬂ-i? h‘!l‘E‘ !ﬂ_ne?..bl GHz J %::e:.%bﬁﬂ-ir 691 E‘ !ﬂ_ne?..bl GHz J
_"I'.I'%'_J Ref | Inr.l| 1 ‘;;';Ic“:nu'.' | Function__| Function Rosult | _rﬂ?] Ref | Inr.l| x-vﬂlunr 1 ‘;;‘:;:nu'.' | Function__| Function Rosult
— e e | — e
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

® [[Snestmmat Gl =

Spectrum 3

Rof Level 107.00 dayy = RBW 1 MHz

Spectrum 3 (X0 =
Rl Livval 107,00 d20 - RBW 1 M2
o att 10dE  BWT 2 ms e VBW 3 MHz  Mode auto Swasp A 108 SWT 2ms @ VBW 3MH2  Mode Auto Sweep
@ 1FE Viaw @& 175 Viaw
i Mi[1] 16,03 dRyv] i mari] .97
100 dBuv 257020 aHe] | [ 200 deas 2
M1l1]
90 dBy w0
BO dByD r BD diyh
'I o
e I
] £0 BBy
B dBL- 1 i
| 50 o b ! 1
| r A
- | i 15 G PO R e O, R P [ P e G
Pttt Al e i b A bt o by b b A PR PR g "4 TR PRI 40 dbih T
40 dBy
30 dbuy
30 dBLv- 20
20 dBy 10 dB
Start 1.0 Gz 691 pis Stop 0.0 GHz
10 dBygr E =L -
. Marker
Start 1.0 OH: G911 pte Stop 3.0 GHz Typa | Rt | Trc | *-valun | v-walum | Function | Function Result |
Marker | M1 1,1027 GHz 47,55 dig
Type | ket | Trc | Hevahun | w-value | Funetion | Function Result Il M2 i 16063 GHz 46,80 oy
M1 1 2.570F GHz 4683 dBuy M3 1 2.1274 GHz 46,93 dBgy
S T : i e R T
| HMoa . a2 . JL 4 Ay -

Horizontal // Peak for 3 (z to 18 (i

()] Spectrum 4

®| [=

Vertical // Peak for 3 G to 18 Gk

x| Spec ()] Spectrum 4

Ref Level 37.00 d2uv - RBW L MHz Ref Level 97.00 d2uy - RBW L MHZ
e _ALL 10 dE  SWT &0 ms & VBW 3 MHI  Mode Auto Sweep e _ALL 10 dE  SWT &0 ms & VBW 3 MHI  Mode Auto Sweep
[@17k View [@ 15k View
&0 by &0 by
B0 diuy: B0 diuy:
O oy O A
80 douns 60 CBYA-
e an St L R NSNS e 1 e, N T G v Hdt e A SR et e L n  WVE LSRR, NS S R S T o Ve
40 BB i s M "l b bt il il - 40 dB- s . 4 BB - b i it k e
30 CBy- 30 CBy-
20 deg 0 cige
10 SBy 10 SBy
0 diy 0 déy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
— ﬁ ——— — E—ﬁ—-
L Hea = LLLLLE] & JL Al = LLLLLE] P

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @k to 30 GHz) — Worst case
Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06 (Worst case)
Horizontal Vertical
Spectrum {% Spectrum {%
Ref Lavel B87.00 dapv ® RBW 1 MHz Ref Lavel B87.00 dapv w RBW 1 MHz
ALt Odi SWT 48 ms & VBW 3 MHz  Mode Autc Sweep ALt Odi SWT 48 ms & VBW 3 MHz  Mode Autc Sweep
[@ 1Pk Max @ 1Pk Max
B dByN- B dByN-
70 oBy- 70 oBy-
60 B\ 60 B\
S0 diu S0 SO
0 BB 0 diu
B e Lt B : T e e T ST e e 4 o
20 gBv- 20 OB
10 oy 10 oy
0 degn 0 degn
Froay e — ez | lezzem, e — ezl

Note.
1. No spurious emission were detected above 18 (lfz.
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35 Conducted spurious emissions & band edge

Test procedure

Band edge

KDB 558074 D01 v04 — Section 11.3

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 kifz

VBW = 300 ki

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

N~ WD

Out of band emissions
KDB 558074 D01 v04 — Section 11.3
1. Start frequency was set to 30 Mk and stop frequency was set to 25 Gz for 2.4 (lz frequencies and
40 GHz for 5 (Hz frequencies
RBW = 100 kifz
VBW = 300 kifz
Detector = Peak
Trace mode = max hold
Sweep time = auto couple
The trace was allowed to stabilize

NoogkwN

Limit

According to 15.247(d), in any 100 kiz 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 kilz 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. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.01 dim Offsel 1101 dB e RBW 100 kilz Ref Level 11.01 dim  Offsel 11,01 dB e RBW 100 kilz
e att 1008 SWT  132.7 us @ VBW 300 k2 Mode Auto FFT Att WdE  BWT 250 ms & VBW 300 kdz  Mode Auto Sweep
E 1Pk View 1Pk View
Mz{1] 62.99 diin CTTEN] 50,20 dbin|
_‘.LI‘JUI]!:IP Gz 48180 GHz|
0 di 11[1] 2 a8 dim nn 1[1] 4 i)
1z 10 GHz|
T
a 1 a
€0 o1 -2z 900 @i - = C11 <22 640 a8
-30 o f -30 o
|
-4 i —t- : ~43 dim-
50 dis =
M3 M3
50 geay 57 s 17 T T
. .. | PN il g | PR . Y ERRT U ST idead My
'W.-;A PP TR R ki LI’,J wLm-wM"’qu. TR PO o
70 et
-&0 o -&0 o
Start 2.3 GHz 691 pts Stop 2.42 Ghz Start 30.0 Mz 691 pts Stop 25.0 Gz
e e e
Marker 1 Marker 1
Type | Ret | Tre | Stirmulus | Rosponse | Function | Function Result | Type | Ret | Tre | Stirmulus | Response | Function | Function Result |
M1| [ -2.99 dim M| | 1| 2 -2.64 dim
mz| 1] 62,99 dbm mz| 1] £3.77 dbm
ma| 1 -£9.21 dbm ma| 1 -57.01 dbm
M4 1 -£5.46 dim M4 1 -58.28 dém
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.01 dim Offsel 1101 dB e RBW 100 kilz Ref Level 11.01 dim  Offsel 11,01 dB e RBW 100 kilz
o _att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT Att WdE  BWT 250 ms & VBW 300 kdz  Mode Auto Sweep
E 1Pk View 1Pk View
M11] .27 dbm| M4a[1] 50.07 divn]
ASGRTD GH7| " +.8900 GHz|
0 dB Al 0 di 1111] B2 dian|
|_|_J_I_I.~| 1 H‘”\"U..U CHz|
\l/ 1
M -
A 2 01 <22 520 g
—o1 -30 o
7 T -
I |
~40 o 7 T S0 i
[ 1 M3 ']
. } | | ” b
-50 de - 4 - - e ig——F g I e mi
o R e T e (ERFIEARI
1 Ta S T Dlivie i Lniad e Uit | =
M A ks | s 0T 4 i T
vy
70 -&0 o
50 do: Start 30.0 Mz 691 pts Stop 25.0 Gz
Marker 1
Type | Ret | Tre | Stirmulus | Rosponse | Function | Function Result |
CF 2,437 GHz 691 pts Span 50.0 MHz —tﬁ T A ~2 82 dbm
Marker 1 mz| 1] 63,15 dBm
Type | Ret | Tre | Stimulus | m | Function | Function Result | ma| 1 -£9.65 dbm
M1 2435987 GHz -3.27 dém M4 1
Spectrum I%'-i Spectrum 2 I%'-i
Ref Level 11.01 dim Offsel 1101 dB e RBW 100 kilz Ref Level 11.01 dim  Offsel 11,01 dB e RBW 100 kilz
e att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT Att WdE  BWT 250 ms & VBW 300 kdz  Mode Auto Sweep
E 1Pk View 1Pk View
Ma[1] 63.90 divr| M4a[1] .92 i
i o 2.5000000 GHz i 48260 GHal
11111 3.01 | A101] 10 ol
bt f""“"ﬂ " 94770 GHz| 2.AGYD GHz|
- o e
20
30 i
40 g
r — S0 i
e ™ I 7
10 de A “'.H-“ Lx TR | P i F = .
0 - - — " v
LI P PR ,,._,_‘\,\"“LM T PO P ELER TS VI TR
70 ons
-&0 o -&0 o
Start 2,455 GHZ 691 pts Stop 2.51 Gz Mz 691 pts Stop 25.0 Gz
Marker 1 Marker 1
Type | Ret | Tre | Function_| Function Result | Type | Ret | Tre | Stirmulus | Response | Function | Function Result |
M1| 1] M| 1] 2,448 O -3.10 dim
mz| 1] mz| 1] 1.638 £3.35 dbm
ma| 1 ma| 1 3.3 G -£9.42 dbm
M4 | 1 M| 1 4936 GH: -£8.9% dim
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Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.01 dim Offsel 1101 dB e RBW 100 kilz Ref Level 11.01 dim  Offsel 11,01 dB e RBW 100 kilz
e att 1008 SWT  132.7 us @ VBW 300 k2 Mode Auto FFT Att 1008 SWT 250 ms  VBW 100 kHz  Mode Auto Sweep
E 1Pk View 1Pk View
M4a[1] 65.15 div] M4a[1]
2.210000 (ijdz|
1111 360 digin i 1[1]
:"““""i‘” .
-20 - - !I 20
01 23,650 dEn i = ?
. 30 i
43 g —i- 40 din-
50 dis
£0 de: 3
ety P} P SO PR i ] i T e [
vl st SR PRTPY RS R ,.L-—'M‘-’ e 1) | RN FRRPRTRS PRIy T Ry TR WY
-70 dn:
-&0 o -&0 o
Start 2.3 GHz 691 pts Stop 2.42 Ghz Start 30.0 Mz 691 pts Stop 25.0 Gz
e e e
Marker 1 Marker 1
Type | Ret | Tre | Stirmulus | Rosponse | Function | Function Result | Type | Ret | Tre | Stirmulus | Response | Function | Function Result |
M| [ 2.41656 O -3.69 dim M| [ 2433 G -5.42 dim
mz| 1] 2,39 -55.80 dim Mz| 1] 507.0 MH £3.06 dbm
M3| 1 2 38931 G -57.24 dbm M3| 1 1.602 G -64.94 dbm
M4 | 1 2.31 GHz -£5.15 diim M| 1 3288 GH: -£8.89 dim
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.01 dim Offsel 1101 dB e RBW 100 kilz Ref Level 11.01 dim  Offsel 11,01 dB e RBW 100 kilz
o _att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT Att 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
Mi[1] 446 B M4[1] 60,39 dibn|
2.4419930 GHz| 2640 GH |
0 di - y 1[1] 4.9 i,
1 M N 24330 GHz|
Lobebadtodad, Lidied bl b | o o
] T
; y | %
20 7 - g 24
1 \ =
1 5 % 30 i
30 i
o . -4 g~
o o
40 o L~ -5 dife
50 dgm s v
it AT 7 = =
L ¥ ‘J_‘w_u, e 'l'-\o...f._w RS PYpr T8 STV L T VTR TR
o6t .
70 -&0 o
50 do: Start 30.0 Mz 691 pts Stop 25.0 Gz
Marker 1
Type | Ret | Tre | Stirmulus | Rosponse | Function | Function Result |
CF 2,437 GHz 691 pts Span 50.0 MHz | A FEERe ~2.10 BB
Marker | Mz| 1] 507.0 MH 54,64 dbm
T Rel | Tre Stimulus Response | Functi Function Result { M3| 1 1.638 G -65.03 dbm
1| 1 .44 1953 GHz -4.46 ditm | M| 1 T.2E4 GH2 -50.38 dém
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.01 dim Offsel 1101 dB e RBW 100 kilz Ref Level 11.01 dim  Offsel 11,01 dB e RBW 100 kilz
e att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT Att 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
Mail 53.92 dim| Maf1] 65.72 dban]
2.40035000 GHz| 1.62380 GHz|
o 1[1] 412 i) 0. 1[1] 5.06 it
| - 24069790 GHZ| 24690 GHz|
'l'-_’as o o
-20 -20
01 v
-30 o
-4 i —t- -4 g~
50 dis 50 dis
60 o e W — T sy o e
T - SR — T N R
. 'lu.l--b‘-\fv“ i ! ‘L-_,_, PO T L b e i
70 dis | adaniic
-&0 o -&0 o
Start 2,455 GHZ 691 pts Stop 2.51 Gz Start 30.0 Mz 691 pts Stop 25.0 Gz
Marker 1 Marker 1
Type | Ret | Tre | Stirmulus | Rosponse | Function | Function Result | Type | Ret | Tre | Stirmulus | Response | Function | Function Result |
M| [ 2.46E979 G -4.12 dim M| [ 2489 GHz | -5.06 dim
mz| 1] 2.4835 G 54,34 dbm Mz| 1] 507.0 MH 55,29 dbm
M3| 1 2 45368 G -£3.93 dbm M3| 1 1.638 G -65.72 dbm
M4 | 1 2.5 GHz E M| 1 60,44 diim
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802.11n(HT20)

Spectrum I%'-i Spectrum 2 ®
Ref Level 1101 dim Offset 11,01 dB w RBW 100 kiz Ref Level 1101 dim Offset 11,01 dB w RBW 100 kiz
At W0 dB  SWT 1327 us & VBW 300 kv Mode Auto FFT At W dB  BWT 250 ms e VBW 300 kdz  Mode suto Swesp
E 1Pk View 1Pk View
Maf1] 52.02 dim)| Maf1]
2.309030 G|
11111 .74 dhigain| 0 dir 1111]
_kn. bk el kg,
i ¥ 10 o
=20 ~20 ot
Ee— 1 b
1 23740 7 P
/!
7 ~30 dBm
40 g —{- -0
-50 di
-50
&0 o = Iy PR '
it IV ISP S PR IE SN ST X" s T e o e B NPT L =
] T " et e P ol et i
-70 df: 0 o il 10 TLUNYPRIRT | PRSP, S
-80 ol
-B0 dBm
Start 2.3 GHz 691 pts Stop 2.42 GHz
e L Sap . 1
Marker 1 Htart 0.0 MHz 591 prs Htop 250 GHz
| pEmee Zopai o)
Typar | Ret | Tre | Stimulus | mesponse | Function | Function Result ||| [marker 1
M1 | af 2.41606 G -3.7% dim _Type | Ref | Tre | atimulus | ®esponse | Function | Functlon Result |f
mz| 1] 2,39 -53.32 dbm M1 1] 3.76 dbm 1
ma| 1 2.3p683 G -£2.92 dbm mz| 1 -64.18 dbm
M| 1 2.31 GHz -£5.01 dim M3 1 -59.13 diim |
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 1101 dim Offset 11,01 dB w RBW 100 kiz Ref Level 1101 dim Offset 11,01 dB w RBW 100 kiz
At W0 dB  SWT 560 us @ VBW 300 kv Mode Auto FFT At W dB  BWT 250 ms e VBW 300 kdz  Mode suto Swesp
E 1Pk View 1Pk View
Mif1] 4.42 dfim| A5{1] 59,19 div]
24320070 GHz| 65160 GH|
0 d; i i s3] idan|
. 30 CH|
Ldabd L LA Ll bl <1086
F 1 i !
I| ¥ | -2 dém
20 01 252 "
™ i T 20 i
1 . 3
30 c2 = ‘k\ 40 di
r—e"j . e
Has, : : =
TS = | o R R S
"""N‘!-L | I Y w..,b\..*v_.__‘.,w-J N b f
gy
B0 dB
0
Start 30.0 MHz 691 pts Stop 25.0 GHz
50 de: Marker
Typa | Ret | Tre | Stimulus 1 | Function | Function Resull Ii
M1] 1] -5.20 dbm
CF 2,437 GHz 691 pts Span 50.0 MHz wz| il & dam
Marker 1 M3 1] £4.70 dBm
T Ref | Tre Stimulus Response | Functi Function Result { M| 1 -60.35 dbm
M| 1 2435007 GHz -4.42 dim | ME 1 6.516 GH2 -59.19 diim |
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 1101 dim Offset 11,01 dB w RBW 100 kiz Ref Level 1101 dim Offset 11,01 dB w RBW 100 kiz
At W0 dB  SWT 560 us @ VBW 300 kv Mode Auto FFT At W dB  BWT 250 ms e VBW 300 kdz  Mode suto Swesp
E 1Pk View 1Pk View
mMa[1] 62.19 dbin] i5{1] 60.96 dBin
25000000 GH| 49260 GH|
o -~ 1111 4,17 ditm il Mg 77 ditim
4‘| Lok ‘“u'l“lwf 1.4 1‘1| 2. ABGITI0 GH| 103 2 AL CH|
=20 \I -20 OB
= -20 it
-40 gt
43 g —t-
50
-50 di N ,,
a4 4
. ahaoaty | v ] P =T N VT
£0 g Ve . e s I R R e | R [T Pyor At sttt o
A7
70 dns
B0 dB
-80 ol
Start 30.0 MHz 691 pts Stop 25.0 GHz
Start 2,455 GHz 691 pts Stop 2.51 GHz tarknr
Marker 1 Typa | Ret | Tre | Stirmulus |__rmesponse | Function | Function Result Ii
Type | Ret | Tre | Stirmulus | Rosponse | Function | Function Result | M1] 1] 7.480 CH -5.37 dbm
M1| | 1] 2.466979 G -4.17 dim 2| 1 §07.0 MH -53.05 dim
mz| 1] 2.4835 G ma| 1] 1.634 G £4.56 dbm
ma| 1 248350 G M| 1 323G -60.72 dbm
M| 1 2.5 GH2 ME 1 4906 GH 60,96 dim |
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3.6 AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator 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 kiz to 30 Miz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

Frequency of Emission (Mk)

Conducted limit (dBgV/m)

Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50 -5.00 56 46
5.00 - 30.0 60 50

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this

section.

2. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results
Hot Line
. | Final_Result
il Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
1 (MHz} (dBypV) | (dBpv) | (dBuV) | (dB) | Time | (kHz) (dB)
5 ol [ms)
é s 0.280000 - 3752 5082] 1330 1000.0 9000(N 195
| 0.280000 .81 - 082 9.01| 1000.0 9.000/N | 195
3.4 4 0.990000 = 2579 46.00] 2021 1000.0 9000/N | 204
= & $ 0.980000 38.04 — 5600| 17.96] 1000.0 9000(N 204
2 e 5.420000 - 1203 50.00| 37.97 | 1000.0 9.000 N 18.7
T 5420000 2260 - 60.00| 37.40 1000.0 9.000/ N 19.7
5.485000 o 1166 50.00] 38.34| 1000.0 9000[N 197
t t H——+—+ + t —t———1 t ! 5.485000 20.27 - 6000 39.73 | 1000.0 9.000 N 19.7
150k 300 400 500 800 1M M M AMEME 3 10M 204 30M
Frequency in Hz
Neutral Line
o7 Final_Result
Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr,
a0 (MHz) (dByv) (dBpV)  (dBuV)  (dB) E (kHz) (dB)
o e ms|
0.290000 — 2926 5052 21.26) 1000.0 9.000 L1 | 196
i S 0.290000 46.97 — 6052 13.55| 10000 9.000 L1 19.6
= 4 & 0.420000 < 3164 4745 1581 10000 9.000 L1 | 197
5 at * 0.420000 41.69 -~ 5745 15.76| 1000.0 9.000 L1 | 187
& s @ ¢ 0.955000 - 1471 4600 31.29] 10000 9.000 L1 | 204
w2k » 0955000 35.47 -~ 5600 20.83| 10000 9.000 L1 | 204
¢ $ 0.975000 o 2222 4600 2378 1000.0 9000 L1 | 204
B 0.975000 35.85 — 5600 20.15] 1000.0 9.000 L1 | 204
5.620000 s 769 5000 4231 10000 9.000 L1 | 197
ettt bttt} — '5.620000 19.69 - 6000 4031] 10000 9000 L1 | 137
150k 00 400 500 200 1M M M 4AMEME B 1M 208 30M 29.405000 - 10.76 50.00 39.24 | 1000.0 9.000 L1 206
Frequency in Hz 29.405000 14.08 ~- | 60.00  4592] 10000 9.000 L1 | 206
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. Cf_;\llbratlon el DT
interval due.
Spectrum Analyzer R&S FSV40 101002 1 year 2018.07.04
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.23
8360B Series Swept HP 836308 3844A00786 lyear | 2018.01.23
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23
Attenuator Agilent 8493C 51401 1 year 2018.07.04
Loop Antenna Schwarzbeck FMzB1513 225 2 years 2019.05.10
T“'Ogrﬁgﬁﬁgb"‘“d SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2019.02.15
. . Wainwright
High Pass Filter Instrument Gmbh WHJS3000-10TT 1 1 year 2018.07.03
Low Pass Filter Wainwright WLK1.0/18G-10TT 1 1 year 2018.07.03
Instrument Gmbh
Preamplifier HP 8449B 3008A00538 1 year 2018.01.19
Preamplifier AGILENT 8449B 3008A01729 1 year 2018.05.31
EMI Test Receiver R&S ESR3 101781 1 year 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2018.04.19
Pulse Limiter R&S ESH3-72 101915 1 year 2018.11.27
LISN R&S ENV216 101787 1 year 2018.01.11
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer LG Electronics Inc., LG15U47 701QCPY564416
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