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1. General information

Applicant: THINKWARE CORPORATION

Applicant address: 9FL., Samwhan Hipex, 240, Pangyoyeok-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, South Korea

Test site: KES Co., Ltd.

Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 23298

FCC rule part(s): 15.247 | RSS-247

FCC ID: 2ADTG-F200

IC Certification 12594A-F200

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

1.1. EUT description
Equipment under test CAR DASH CAM

Frequency range 2412 Mz ~2 462 M (11b/g/n_HT20)
2422 Mz ~ 2452 Mz (11n_HT40)
Model: F200

Modulation technique  DSSS, OFDM
Antenna specification ~ Antenna type : Chip antenna, Peak gain : 3.28 dBi
Power source DC12~24V
Number of channels 2412 Mz ~2462 Mz (11n_HT20) : 11ch
2422 Mz ~2452 M (11n_HT40) : 7ch

1.2. Test configuration

The THINKWARE CORPORATION CAR DASH CAM ECC ID: 2ADTG-F200 ,

IC: 12594A-F200 was tested according to the specification of EUT, the EUT must comply with following
standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 4
KDB 558074 D01 v04

ANSI C63.10-2013

1.3. Information about derivative model
N/A
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1.4. Accessory information
Equipment Manufacturer Model Serial No. Power source
Rear view THINKWARE
camera CORPORATION BCH-660 - V-IN port of F200
External GPS THINKWARE
receiver CORPORATION TW-G i GPS port of F200
Hardwiring THINKWARE ) i i
cable CORPORATION

1.5. Software and Firmware description

The software and firmware installed in the EUT is version 0.01.00.

1.6. Measurement results explanation example
For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.67 + 10 = 10.67 (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MHz 454 dB
Uncertainty for Radiation emission test 30Mz - 10 436 dB
(include Fundamental emission)
Above 1(lz 5.00 dB
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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1.8. 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
Ch. Frequency (Mk) Mode
03 2422 802.11n_HT40
06 2437 802.11n_HT40
09 2452 802.11n_HT40

1.9.  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: MCS0
802.11n_HT40: MCS0

KES-P-5101-14 Rev. 4
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2. Summary of tests
Fe el Parameter Test results
FCC Part 15 RSS-247 & Gen
- RSS-Gen 6.6 99% occupied bandwidth Pass
15.247(a)(2) RSS-247 5.2 (a) 6 dB bandwidth Pass
15.247(b)(3) RSS-247 5.4 (d) Output power Pass
15.247(e) RSS-247 5.2 (b) Power spectral density Pass
RSS-247 5.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-247 5.5 Conducted spurious emission and band edge Pass
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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3. Test results

3.1. 99% Occupied Bandwidth
Test procedure

ANSI C63.10-2013

Test setup

EUT

Limit

None; for reporting purpose only.

Test results

Attenuator

Spectrum analyzer

99 % bandwidth of 20 Mk bandwidth

Measured 99 % bandwidth(Mk) .
Limit(Miz)

Frequency(Mtk) 802.11b 802.11g 802.11n

2412 14.98 16.86 17.95

2437 15.05 16.79 17.80 -

2462 14.91 16.86 17.80

99 % bandwidth of 40 Mk bandwidth
Measured 99 % bandwidth (M)

Frequency(Mk) 802.11n Limit (M)

2422 35.89

2437 35.89 -

2452 35.89
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Test plots
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3.2. 6 dB bandwidth

Test procedure

KDB 558074 D01 v04 - Section 8.1 or 8.2
Used test method is section 8.1.

Test setup

EUT Attenuator Spectrum analyzer

Section 8.1
1. RBW = 100 k.
VBW = 3 X RBW.
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
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.

Nook~w

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.

According to RSS-247 5.2 (a), the minimum 6 dB bandwidth shall be 500 kHz.
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Test results
6 dB bandwidth of 20 M bandwidth
Measured 6 dB bandwidth(Miz) o
Limit(Miz)
Frequency (M) 802.11b 802.11g 802.11n
2412 10.06 16.57 17.80
2437 10.06 16.57 17.84 0.5
2462 10.02 16.54 17.80
6 dB bandwidth of 40 Mt bandwidth
Measured 6 dB bandwidth(Mt)
Frequency (M) 802.11n Limit(Mtk)
2422 36.47
2437 36.40 0.5
2452 36.22
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3.3. 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

Test setup
EUT Attenuator Power meter,
Power sensor
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

N~ wWDNE

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 M, 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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According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is 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
transmitting at a reduced power level. If multiple modes of operation are implemented, the maximum
conducted output power is the highest total transmit power occurring in any mode.
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Test results

Measured output power (dBm)

2412 M 2437 M 2462 Mt
Mode Peak Average Peak Average Peak Average
11b 18.37 15.99 18.19 15.79 17.96 15.55
119 22.11 12.78 21.87 12.45 22.30 13.15
11n_HT 20 20.82 11.60 21.27 12.41 21.81 12.95
2422 M 2437 M 2452 Mz
Mode Peak Average Peak Average Peak Average
11n_HT 40 20.49 11.32 20.34 11.17 22.13 12.78
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3.4. Power spectral density
Test procedure
KDB 558074 D01 v04- section 10.2

Test setup

EUT Attenuator Spectrum analyzer

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~ WDE

Limit

According to §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.

According to RSS-247 5.2 (b), The transmitter power spectral density conducted from the transmitter to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of Section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine the
conducted output power).
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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 -16.53 -17.28 -17.97
2437 -16.55 -17.88 -18.38 8
2462 -16.71 -17.45 -17.62
PSD of 40 Mz bandwidth
Measured PDS(dBm/3lktz)
Frequency(Mk) 802.11n Limit(dBm)
2422 -19.07
2437 -19.28 8
2452 -18.57
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3.5. 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 M

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 GHz: 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(Dm/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, 40 M 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.

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (Mk) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2 400 / F(kliz)
0.490 ~ 1.705 30 24000 / F(kiiz)

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

216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in
the specific RSS.
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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 Ton time Period Duty cycle Duty cycle | Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
802.11b 10.00 10.00 1.00 100 0
802.119 10.00 10.00 1.00 100 0
802.11n(HT20) 10.00 10.00 1.00 100 0
802.11n(HT40) 10.00 10.00 1.00 100 0

Duty cycle (Linear) = Ton time/Period

DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

802.11b // Middle channel 802.11g // Middle channel
Spectrum ;; Spectrum ;;
Ref Laval 20 67 dim Offsat 10.67 d8 « RBW 10 MHz Ref Laval 20 67 dim Offsat 10.67 d8 « RBW 10 MHz

po AL 20 d8 =« BWT 10 ms & VBW 10 MHz po AL 20 d8 =« BWT 10 ms & VBW 10 MHz

'-“;': Clrw '-“;': Clrw

S " — — S EEPUNEON NI — E— S T TR U RYARYYRTIRFERANTR LT AT OV TIPS L BT, L PRTT, RLPRE EEAVTT I VYT SR BRI TS EINTT N
10 dis 10 dés

0 dim O dim

=10 dim- ai

-20 dim 20 diam

30 dils =2

40 diin 10 diin

0 df: 0 i

-60 dén 0 dén

~70 dim: T dim:

CF 2,437 GHz 691 E 1.0 s/ CF 2,437 GHz 691 E 1.0 s/
Marker | Marker |
- — — —

L Ready T ERNNNRNED W0 £ L Ready T ERNNNRNED W0 £
802.11n(HT20) // Middle channel 802.11n(HT40) // Middle channel
Spectrum ] irs Spectrum ] :rs
Ref Level 20.67 diém Offset 10.67 d@ » RBW 10 MHz Ref Level 20.67 diém Offset 10.67 d@ » RBW 10 MHz
b AL 20 dB - SWT 10 ms & VBW 10 MMz b AL 20 dB - SWT 10 ms & VBW 10 MMz
R Omas
T T e P ) T O o e T T i L et T LT Y PR g
10 REp LS T WP, I NEUNIEYE COAPERP T R ORI [P NS SOB, AL R NP TSR s Aipng,
O di O di
din din
ditn L=
o o
=40 dps 40 o
S0 O -50 OB
&0 g8 &0 g8
oem- oem-
CF 2,407 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
A5 — A5 —
)i Ready  QRANANAND W0 P )j Ready  QRANANAND W0 P
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Test results (Below 30 M)
Mode:

802.11g

Distance of measurement:

3 meter

Channel:

11 (Worst case)

Horizontal

Vertical

KES <<D (0.009 = 30) MMz
SAC #4010 m)

Model

[4Bluv/im)]
130 ¢

120
1
100

D=SAC #4[10 m)
MHz{H)_RE.DAT

LOGP ANT RE TEST>>
F200_0.009 ~

T FCC 15,209

Standard

<0 10,009 - 30} MHz LOO® ANT RE TEST>>

Stancard +FCC 15,209

ES
F200_0.009 ~ 30 M

Lirmit{
<F200.0.000 ~

2

Lewvel

30.00 0.0t

1.00

—— SUSD

F |1.~:ur'|(.\-: [naz] Frequency
No. Frequency (P) Reading e.f Result L[i!gl‘-. Margin Remark | no, Frequency (P) Reading 6.f Result Limit Margin Remark
il ' PK e P

[hz] (Bl [a8(Y [] [z [dB(uV)] [dB(1/m)] [dBluV/m)] [dB(u¥/m)]  [dB]
I 0n8 H 484 198 38.0 {048 V464 198 6.2 0.2 40.0
2 Ho 416 3.6 2 028 V345 19.9 54.4 1001 457
3 Ho 81 41.2 3 0,35 ¥ a1 20,2 51, 9.5 5.2
4 Ho 314 4.1 4 0.481 V301 20,5 50.6 94.0 43.4
2 H Kim) 21.3
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Test results (Below 1 000 M) — Worst case
Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11 (Worst case)
Horizontal // Vertical
;R}: #4010 m) [ <o (30 = 1 D00) MHz RE TEST>> F200.30 P.\'_[—.‘I-'z :}Jadiatll‘zﬂ ‘[14(1:‘ _OL):!‘\‘?
Ljudnl F200 Standard 1 FCC Part.15 Class B3 m
(]
o HEHEH T ! S ! <FCC B MHz 3 m>
g0 | T ! : : i Fz00.30 T 1§00 MMz RE>
a0 | I i ; i G — bl o)
r i I [ | I I ] I I I = spected temiH)
70 F : : : : : : pected Item(V)
o | i = SRR
?,j 50 f i T e I—
 wf L -
o Ll o 9l i il
- t.l;'l IS\‘. . 1 M .I
10 E i‘ : I
gf}_-ﬂﬂ 50.00 1.00_0(’5 500,00 1000.00
Frequency [MH=z]
No. Frequency (P) Reading o.f Resul t Limit Margin Remark
PI< QP aP
[MHz] [dB(uv)] [dB(1/m)] [aB(uV/m)] [dB(uV/m)] [dB]
1 134.881 H 67.0 -33.3 33.7 43.5 9.8
2 143.975 H 65.7 -33.2 32.5 43.5 1.0
3 161.920 H 66.1 322 33.9 43.5 9.6
4 188.9590 H 64.5 -20.8 34.7 43.5 8.8
5 215.998 H 66.1 —28.4 37.7 43.5 5.8
6 836.919 H 43.9 -13.8 30.0 46.0 16.0
7 161.920 V 57.2 -32.2 25.0 43.5 18.5
8 215.876 VvV 54.5 —28.4 261 43.5 174
9 323.668 V 51.9 -24.8 27 .1 46.0 18.9
10 367.439 V 51.9 -23.3 28.6 46.0 17.4
11 431.944 52.1 -21.3 30.8 46.0 15.2
12 837.768 V 53.0 -13.8 39.1 46.0 6.9
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-

Test report No.:
KES-RF-18T0049

0450 Page (29 ) of (57)
www.kes.co.kr
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)
2 344.40 48.68 Peak H -0.31 - 48.37 74.00 25.63
2 480.50 53.54 Peak H -0.05 - 53.49 74.00 20.51
1421.10 47.37 Peak Vv -6.45 - 40.92 74.00 33.08
2 480.50 49.31 Peak Vv -0.05 - 49.26 74.00 24.74
- 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)
2 390.00 49.12 Peak H -0.22 - 48.90 74.00 25.10
2 390.00 46.69 Peak Vv -0.22 - 46.47 74.00 27.53
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
o rRESS SIS > Gilcem N SIS G
e View = — T & 1Pk View = = T
R M1f1] T M1f1]
70 cBis I.!I 70 cBy
&0 dBv: AL, &0 dBv: ~ /
30 cBpN-r
i:ulu.'r: i:ulu.'r:
%::::.:im-cz &‘JI-LH Stop 2.42 GHz | %::::.:im-cz &‘JI-LH Stop 2.42 GHz |
r":_| Ref | Inr.l| Atimulus 1 R“:'PST;.EWJ | Function | Functinn Rosult | r":_| Ref | Inr.l| Atimulus _ 1 “:'!‘;‘:Eu'a | Function | Functinn Rosult
M3 I 1 459,17 dayy — m - M3 I 1 6,69 dayy — m
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

BT e =

Spectrum 3
- RBW 1 MMz

Rof Loval 107.00 dBuy

Spectrum 3 (%) H =

- RBW 1 MMz

Rof Level 107.00 cBuy

At 10dE  SWY 2ms w VBW 3 MH:  Mode Autc Sweep At 1008 SWT 2 ms @ VBW 3 MH  Mode Auts Swesp
1Pk View 1Pk View
i CFTEN] 53.5% dip ) M2{1] 9,31 dbgy|
100 de; i 2.48 M| 1 1 1 248050 GHz
Mif1] 40,68 dupy| M1i1] | 47,97 didpv|
o B Z.04440 GHZ o0 Bl | 142110 GHz|
80 digt B0 B
70 diuh 7O oh!
B0 dig 60 diys
7 1
mif] ] | Mz
50 dEg T S0 R i T
Ran R EVESTR SR PRI YRS PP e s L i e I PR | AP SNSRI TR N e Y R
o dayt +0 BB
30 dig 30 iy
0 dbys 20 oby!
] 10 b
Btar 1.0 GHz 691 pis Btop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
Markor 1| [marker ]
Type | Ref | Tre | stimulus | |__Function | Function Result I Type | Ref | Trc | stimulus | | __Function | Function Result |
| 1 2.3444 GHz 48.68 ol 1 m1| 1 1.4211 GHz 47,37 dev
Mz | - 7.4805 GHz 53.54 digV mz| 1 7.4B05 GHz 49.31 BV |
i Measuring.. '= [ :
I ) Lol ]

)| Feamrno WAL 08 -]

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

Vertical // Peak for 3 G to 18 Gk

—
Spectrum 4 g,] a

—
Spectrum 4 g,] a

Ref Level 37.00 dipy - RBW 1 MHz

Ref Level 37.00 dipy - RBW 1 MHz
. At 10 B SWT 45 ms & VBW 3 MH:  Mode Auto Sweep w At 10 B SWT 45 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @17k View
&0 cby S0 ok
B0 cByN- B0 cByN-
70 70 oy
0 cy 0 cy
A . il L e Py A\ i, " b | " g T o i
oAbl Pt N g LT ST, Y SO I pf At e B ”I"--_--.-.!th.-i-\,__y..r"- Pt o g TR
40 dB % = "] s o X 40 dop- s et - buifes __ - 2.1
F oy, 30 oy
10 Dy 10 Dy
0 dBy 0 diy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
X e — L
HeSR A T hensarne= A

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 mod Ant. Pol. CF DCF Field strength Limit Margin

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

2347.30 48.70 Peak H -0.30 - 48.40 74.00 25.60
2 402.30 51.32 Peak H -0.20 - 51.12 74.00 22.88
2 402.30 48.96 Peak Vi -0.20 - 48.76 74.00 25.24
2 480.50 53.33 Peak Vi -0.05 - 53.28 74.00 20.72

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 Gz to 3 Gk

Spectrum 3
- RBW 1 MMz

Rof Level 107.00 cBuy

Rof Level 107.00 cBuy

Spectrum 3
- RBW 1 MMz

ALt 1008 SWT 2 ms & VBW 3 MH:z Moda Auto Swash ALt 1008 SWT 2 ms & VBW 3 MH:z Moda Auto Swasp
@ 1Pk View @ 1Pk View
W21 51,32 dbpv, MIEL] T8.06 digY]
120 dey’ I| 2.40230 GHz 100 day 1 2.40230 GHz
M1i1] i 30,70 dipY] Mzi1] [ 53.93 dipy]

o0 e | | F.347:00 GHz] 0 BBy 2 48050 GHz|
£0 digh . £0 digh :

70 o | 70 o :

0 di El 60 iy T l

50 AR T ,rL S0 - HI

R S TR EURT NPERPRIR PR R | UG EURIT R S | Abog on i besinad i tigi] | T ity e, Mg o b b bt gl 11 A P Bl ST (Y P b
40 o 40 o

20 deig i

20 diy 20 dby

10 OBy 10 oB

ftart 1.0 GHz 691 pts i3 op 3.0 GHz ftart 1.0 GHz 691 pts i3 op 3.0 GHz
Markor i Markor 1

Type | Ref | Trc | atimulus |___kesponse | Function | Function Result | Type | Ref | Trc | atimulus ] | Function | Function Result |

M| 1 2.2473 GHE 4B.70 A8V M| 1 2,403 GHz 4B.56 A8V
M2 1 24073 GH2 51.32 dapv M2 1 2 4805 GH2 53.33 dapv

| Measuning.. EEH &

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

Vertical // Peak for 3 Gz to 18 Gk

W] Spectrum 4

| Spectru ) Spectrum 4

1 =

)

Ref Level 37.00 diyy w RBW L MHz Ref Level 97.00 d2uv - RBW L MHZ

e ALL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep e ALL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep

(1P View (1P View

S0 By &0 By

80 iy 80 iy

70 O

0 iy 0 cy

A Mkl ] al A ke A | sl e A

Stenen e LTI Ll S W T, PN IS ST S | VR T a0 LU T WY ULPREPER NI SR RSN S T i aad s o pf
30 dBy - W e e s e a0 s A o Vol Bt o 8 L e v
30 oy 30 by

10 Dy 10 Dy

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
L L

Ce e

A

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: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
1817.70 48.39 Peak H -2.89 - 45.50 74.00 28.50
2 341.50 48.97 Peak H -0.31 - 48.66 74.00 25.34
2402.30 53.56 Peak H -0.20 - 53.36 74.00 20.64
2402.30 50.27 Peak \Y% -0.20 - 50.07 74.00 23.93
242550 52.82 Peak \Y% -0.15 - 52.67 74.00 21.33
2544.10 49.35 Peak \Y% 0.15 - 49.50 74.00 24.50
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 485.57 48.31 Peak H -0.04 - 48.27 74.00 25.73
2 489.87 48.93 Peak \Y% -0.03 - 48.90 74.00 25.10
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
o ——— SIS S [ | (srecer S G
-.:;: — 10 o SWT 7.6 us = VBW 3 MHz Mode auto FFT -.:;: —— 10 o BWT 7.6 ps & VBW 3 MHz Mode auts FET
o », (— M2[1] - M2[1] ..;I_:In:\ .Inl\:-l\:
.__J'ﬁ— g1l .__. " = g1l oy
To Ay L. A8R5000 GHZ 150 afig . A835000 GH
70 dBuv '-\ 70 dBe:
&0 iy A &0 iy
50 chpy- A ﬁ, = — T - B - ; ¢ y
10 g T 10 g +T
Start 2,455 GHz 691 pts 8222.51 GHz ] Start 2,455 GHz 691 pts 8222.51 GHz ]
Marker Marker
_rn::‘] Ref | |r:ll stirréll%;s — “":7”;;.?;;”"' | Function | Function Result | _rn::‘] Ref | |r:ll “"::;.?;;uu | Function | Function Result |
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

Test report No.:
KES-RF-18T0049

Page (33) of (57)
www.kes.co.kr

Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 Gz

Spectrum 3

B o) =

Spectrum 3 ()

Ref Lovel 107,00 d8py - RBW 1 M-z Ref Leval 107.00 dayV = RBW 1 MMz
- 10dE  SWT 2 s e VBW 3MH:  Mode Auto Swesp e ALL 0 de  SWY 2wz e VBW 3 MH:  Mode Auto Swasp
[ 1% viaw [@ 37 visw
) Mafi] MarL]
100 di 100 diw
Mif1] | mif1] fl
B0 | 181770 GHz a0 ey 240250 GHZ
B0 BO By
0 7O By T
| |
£0 ubiv l | 80 dByiv - :
50 dBiny ¥ —{rfs 50 dBpv [}F L
s g B e e I._L__ i e e __v_‘,}‘\._»- ¥ = PO CFPO [GraRen b gta i ST FERTIRTIPEA NSRRI 1T TR G IR R “I-- P dat by A A
40 dih T 40 didyy
30 dButy 30 dBp
20 B 20 By
10 oy 10 d
Start 1.0 G 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Markir
Type | Rat | Tre | Stimuhs | ®esponse | Function | Function Result | Type | ket | Tee | Stimulus | mesponse | Function | Function Result i |
M1 1 1.8177 GHz 48,36 dig ML 1 3 50.27 dByv
M2 i 2.3418 GMz 48.97 obyV M2 1 2,428 GHz £2.82 dBuY
M3 1 7 4023 GHz 53,56 di M3 1 7.5441 GHz 49.35 dBpY |
n Moasuring... m £ 1 Moasuring..  QRALRIAED S |
J J | JL | -

Horizontal // Peak for 3 Gz to 18 (lk

Vertical // Peak for 3 Gz to 18 Gk
TS G srecmuma ®) = ==

—
| Spectru ) Spectruma @) =

Ref Level 37.00 dzuv w RBW L MHz Ref Level 97.00 d2uv - RBW L MHZ
o AL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep e ALL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep
(1P View (1P View
S0 By &0 By
80 iy 80 iy
O 70
0 cy 0 cy
s 5 - . A . . " . b L gl A,
Rt aatg Lo g W L SPNTEL WV VR STV ST W I iy Sbmet? LA St B PRVOEL NPT ST T I SN | .
30 dBy . s i ol 2 e B 40 dBy : O TV TR s M
30 By 30 oy
10 Dy 10 Dy
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
L

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
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1837.90 47.47 Peak H -2.68 - 44.79 74.00 29.21
2 347.30 49.28 Peak H -0.30 - 48.98 74.00 25.02
2 480.50 52.56 Peak H -0.05 - 52.51 74.00 21.49
1635.30 47.41 Peak \Y -4.65 - 42.76 74.00 31.24
2 480.50 50.11 Peak \Y -0.05 - 50.06 74.00 23.94
2 492.00 50.85 Peak \Y -0.03 - 50.82 74.00 23.18
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 389.13 52.05 Peak H -0.22 - 51.83 74.00 22.17
2 390.00 49.83 Peak \Y -0.22 - 49.61 74.00 24.39
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum X ::“i-" Spectrim g . T ] Spes tr 3 T —— :7?_"
[ 1r%: viaw — —— - I\.-:-;” :k:i Viaw — - I.:-.,“,
N mMal1] S~ Mif1]
EE-::'r G 691 ps Stop 247 Gz ;E:;qfq e 601 pts Slop 7,47 GHz
| Iw::l mat | Irr:‘l| mimul;n;, - | Rspon aapvl o sult | 'lw:l| mat | m—.l| sllmu:n\.: - | ﬁn::??n;:; | Function__| Function Rasult |
M3 1 2.39 GHz 51.53 dBuY — m'“ “ é; . M3 2.39 GHz 4083 digV - — .'.'." - /c;
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

e
Spectrum 3 (& ﬁ :i |

e
Spectrum 3 (& ﬁ :i |

Ref Level 107.00 sBuv = RBW L MHz Ref Level 107.00 s8uv - RBW L MHZ
oAt 10 GB  SWT 2 ms & VBW 3 MH  Mode Auto Sweep oAt 10 GB  SWT 2 ms & VBW 3 MH  Mode Auto Sweep
@17k View @17k View
Maf1] 52.56 dDpv| Maf1] 50.05 dipv|
100 a8, " 248050 GH] 100 a8, 2 49200 GH|
M1 | 4747 dogv] M1i1] 1 4741 dByv]
SO OB 103790 GHE, SO Al 162SI0 GHE
B0 iy B0 iy
70 By 70 By
|
60 BV T 60 BV T
| na w7
) 3 vl i |1
e ¥ ok i : ok
e T T SPUUI BURSSTSN W | PSP TR (TR LY (T e o e AT I TPNPPE Xy SRS FERSIRIRY REPTPUIIET PRPCIOI | [t MO0 SRR M
40 oy 40 cy?
30 cBn: 30 cBn:
20 oy 20 oy
10 digh 10 digh
start 1.0 GHz 691 pts Stop 3.0 GHz | start 1.0 GHz 691 pts Stop 3.0 GHz |
Marker | [markes |
_Type | Ref | Tre | Atimulus | ®esponse | Function | Function Result | _Type | Ref | Tre | Atimulus | ®esponse | Function | Function Result
M1 1 1.B379 GHz | 47,47 dapv M1 1 16353 GHz | 47.41 dayv
mz| 1 2.3473 GHz 45.28 dayv mz| 1 2.4805 GHz 50,11 dapv
M3 1 2.4808 GHe 52,56 dapv M3 1 492 GHz 50.85 dapv

e,

Ref Level 37.00 dépv = RBW 1 MHz

REof Laval 397.00 diyy

= RBW 1 MHz

At 1008 SWT 55 ms @ VBW I MMz Mode Auto Sweep At 1008 SWT 55 ms @ VBW I MMz Mode Auto Sweep
[@1Pk view [@1Pk view
0 dig 0 dig
B0 i B0 i
70 d: 70 dB:
60 abyuy- 60 abyuy-
S0 dig S0 dig
. . Sy A - A ; 3 A o Pl A
e 1% TS B e Y P NPT (PETVON ST S R | & e e g, T4 EETE T VP SO Ty T T U T el o e
+0 B - - 40 b -
20 oy 20 oy
20 OBy 20 B
10 dB- 10 dB-
0 B 0 ey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker | Marker |
T N T T

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 mode Ant. Pol. CF DCF Field strength Limit Margin

(Mtz) (dB&V) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)

1817.70 46.96 Peak H -2.89 - 44.07 74.00 29.93
2 347.30 49.09 Peak H -0.30 - 48.79 74.00 25.21
2 480.50 52.21 Peak H -0.05 - 52.16 74.00 21.84
2 402.30 51.37 Peak \Y% -0.20 - 51.17 74.00 22.83
2 480.50 52.11 Peak \Y% -0.05 - 52.06 74.00 21.94

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @z to 3 Gk

Spectrum 3 X}

Spectrum 3

BT e =

Rel Lovel 107.00 dépy = RBW 1 MMz Rof Level 107.00 dayy = RBW 1 MHz
ot 10dE  SWT 2 s e VBW 3 MHz  Mode sutc Swaap o att 10 dE  BWY 2 ms e VBW 3 MH:  Made Auto Swasp
[@ 3% view [@ 155 viaw
SETRY] EFTEY)
100 dBu ? 106 dBy
ML) mzi1] [
an a0 ARy |
o | a0 gey -
70 dEge T 70 ¢Bi ]
60 dBuY- — pr— |
i1 M T 1 'Ir
S0 dBun i i [ \Y
-------- PRI CORTE T DR | RO N mn:.-h,u.,...,\.:'r\r .= R B | Lo 1L
40 dBy : BREREEE Aesnamenn® S SR SRR IR SR SO ST Sl S PR pere
40 dpys
30 douv
30 dey
20 sy
20 diy
10 dBu
: = 5 10 dByY
Start 1.0 GHz 691 pts ﬂll&l 3.0 GHe
P | Etan 1o Gz 601 pis Stop 3.0 GHz
Type | Rat | Tec | stimulus | |__Function Function Rasult ||| [rrarker
[T 1 1.8177 GHz a6 9% degy Type | kef | Trc | stimulus | __mesponse | Function | Function Result I
Mz | 1 2.3473 GHz 49.00 diyV M1 1 2.4023 GHz £1.37 dBuy
M3 1 7.4805 GHz 52,21 dBpv Mz 1 7.480E GHz 52.11 dBpv

Fesvarine GRULAL

T rssoina GHEREAAD 8 3

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4

Rl Lewesl 5700 dBpy

- RBW 1 hHr

Rt Lvwl 5700 cégd

= RBW 1Mz

Spectrum 4 @]—‘m‘

Aty 108 BWT 45 ms @ VEW 3 MHE  Made auto Sweep t 1008 GWT 45 ms @ VBW 3z Mode duto Sweep
[@ 17 vaw (W iFi vaw
S0 diy 50 iy
B0 day B gy
70 dBu 70 B
B0 disy £0 cBu
50 iy =0 ey =
e ot ] gt | | | T . g e P i s it L il . e
B T L T e SO AGYRE PN Sy NP GO NPV B v o el e T oY e e TPV Sy PR L s
40 B k 40 B .
30 divi M B
20 dipn 20 cbun
10 diy 1 s
0 dBy rdans
Btart 3.0 GHz 691 pis Stop 18.0 GHz Start 3.0 GHz BO1 pis Stop 1.0 GH
Markor | Marker
A — -
Teavarma . GRIRNN W p Feavurme DI e

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: 11

- Spurious

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

(MEz) (dBvV) etect mo (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)

1817.70 48.08 Peak H -2.89 - 45.19 74.00 28.81
2 344.40 48.88 Peak H -0.31 - 48.57 74.00 25.43
2 425.50 51.42 Peak H -0.15 - 51.27 74.00 22.73
1832.10 46.72 Peak \Y; -2.74 - 43.98 74.00 30.02
2 402.30 49.92 Peak \Y; -0.20 - 49.72 74.00 24.28
2 425.50 52.66 Peak \Y; -0.15 - 52.51 74.00 21.49

- Band edge

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

(Mz) (dBvV) etect mode (HV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 483.82 48.37 Peak H -0.05 - 48.32 74.00 25.68
2 485.25 4857 Peak \Y; -0.04 - 48,53 74.00 25.47
I/l Peak Restricted band // Vertical // Peak

Restricted bal

nd // Horizontal

Mnasuring...

Spectrum i x) pectr I Spectrum E3 |“—3"‘
Red Lovel 107,00 d8py - RBW 1 MMz Ref Level 107,00 asygy “ RBW 1 Me:
o _ALL 10dE  SWT 7.6 pus & VBW 3 MH:  Moda Auto FFT po_ant 1008  SWT 7.6 us & YBW 3 MH:  Mode Auto FFT
[ 1% viaw [@17% Viaw
M2(1] Mzl
20P-dBg - e 100 B ——
M1 ~ = B Mifi]
90 diiy 0 B
B0 &0 ey -
70 Ry 70 days
0 B . ' 50 dByN t
L o 1
S0 dB: o ‘L. v g S0 Ay —t I( x "
e -~ A~ g —¥
40 B . 4 40 B 1 4
30 dbuiv 30 dBy
20 B 20 dBy
20 diy - 10 4By
Start 2 455 GHr 691 pts Stop 2.51 GHz Hlort 2,455 GHz Btop 2.51 GHz
Marker Markar
Type | Rat | Tre | Etimuhus Response | Function_ | Function Rasult | Type | Rt | Tre | Functinn Rasult |
M1 1 2.4835 GHz 524 dig Ml 1
M2 i 2,483818 GMz 48.37 ob, M2 1
M3 1 2.5 GHz 46, M3 1

)

Mpasuring...

[ BRERR )
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 Eﬁ:ﬁ i'ﬁ’

- RBW 1 MMz

Ref Level 107.00 dBuy

Spectrum 3 (0 _:i r_“\_?
Ref Lovel 107,00 dBpy - REW 1 Mz
Att 10d8  SWT 2ms @ VBW 3 MHZ  Mode Auto Sweep Ath 10dE  SWT 2 ms @ VBW 3MHz  Mode Auto Swesp
[@ % vaw 15 Viaw
i [SETEN] Pa[1] 52
100 dBy A 100 dEwh ' - |
mi1] Mif1]
B0 By o
O iy 0 dBys
. | 20 | |
?l 0 B —
Jl 1
1 ) S0 dBi: e L
SR NESRETPI SO Ry | SR N PP T i P R N S B o Lt EEFIREST V) FPPAITR SR N puk ¥ SOV VRSl DR
. - 0 B T
3 30 dbuv
20 By 20 o
10 dB 10 dy.
Start 1.0 GHe 691 pts Stop 3.0 GHe Start 1.0 GHi 691 phs Stop 3.0 GHr
Marker Marker
Type | mat | Tec | Stimulus | Responsa | Function | Functinn B sult | | Typa | Rat | Trc | Stimubus | ®esponse | Function | Function Rasult |
ET 1 18177 GH 45,08 dBgv M1 1.8321 GHz 4672 digiy
2 1 2.3444 GH, 43,88 dBuY M2 i 24023 GHz 49,92 obuy
M3 1 2 4255 GHz 51.42 dByV M3 1 2 4255 GHz 5266 di

I Feanirng. WML W8 y

)| T esserne. QRO BE

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

Vertical // Peak for 3 G to 18 Gk

Spectrum 4

®) (=

Bt Level 5700 dapy
At

- REW 1 Mz

10 68 BWT 45 ms @ VBW 3 MH:  Mode Auto Swoep

Spectrum 4 (E) r“?

Rl Lewel 57,00 dBpy
Att

= RBW 1Mz

10 85 BWT 45 ms @ VOW 3 MH:  Modn Auto Swoop

[ 157k View [ 1Pk View

%0 di 90 iy

B0 diy B0 o

70 deat 70

&0 dBys 60 a8y

S0 diy S0 o8

A i ! A P T A " 3 I A L

st o T 1%, WY Y S T T o R e e -4*; b pt T AW on) PPy See Gy UDYORr | Lot ik
30 diui 0 i

20 i 20 v

10 d 10 8

0 dByf 0 ditys

Btart 3.0 GHz 691 pts Stop 18.0 GHz Blart 5.0 GHz 691 pis Stop 18.0 GHr
Markor | [rarker
AL L

Measuring...

I ]

Jji 1 Measuring... -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: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1817.70 47.10 Peak H -2.89 - 44,21 74.00 29.79
2 347.30 48.99 Peak H -0.30 - 48.69 74.00 25.31
2 480.50 51.19 Peak H -0.05 - 51.14 74.00 22.86
1835.00 46.88 Peak Vv -2.71 - 44.17 74.00 29.83
2 480.50 52.59 Peak Vv -0.05 - 52.54 74.00 21.46
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 390.00 57.93 Peak H -0.22 - 57.71 74.00 16.29
2 390.00 42.91 Avg H -0.22 - 42.69 54.00 11.31
2 390.00 56.12 Peak Vv -0.22 - 55.90 74.00 18.10
2 390.00 41.37 Avg Vv -0.22 - 41.15 54.00 12.85
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
s N — Wz{1] 57.77 dbpy| L - — vz{1]
70 By \ 70 By .-'I:
60 dByv- 'i . 0 o ;= =
30 cBpN-r
i:ulu.'r: i i:ulu.'r:
%::::.:im-cz 691 pis ¥ Stop 2.42 GHz | %::::.:im-cz 691 pis Stop 2.42 GHz |
r",:u_| Ref | Inr.l| Atimulus 1 “:P;'?;;u'a | Function | Functinn Rosult | r",:u_| Ref | Inr.l| Atimulus _ 1 R“:'!‘:“?::]u'a | Function | Functinn Rosult
M3 - 1 57,93 dapy — — = - . M3 -.— 1 3 2 56,17 dBpy —— .“l'.ﬁ -
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Rof Level 107.00 d8uy - RBW 1 MMz
At 1008 SWT 17yt = VBW 3 MH:

Count 100/100

Moda Auto FFT

At

Rof Level 107.00 d8uy
10 ge
Count 100/100

- RBW 1 MMz
SWT 17 s = VBW 3 MH:z

Moda Auto FFT

1Rm Avgrwr 1Rm AvgPwr
M211] M211] 41.09 digv|
100 dBuv-— 100 dBuv-— 2. HESAB0 (HT]
m1f1] 14,66 dijgv| m1f1] 3,005 dig|
20 ’ . %0 OB 10000 GHz|
f gt
€0 cias : €0 iy -
|
70 by : 70 dig {
/ |
0 - o 0 - 7
/ s /
M
¥ A
=0 oy
Fi s 1 Z
Start 2.0 GHr 691 pts Stop 2.42 GHe Start 2.0 GHr 691 pts Stop 2.42 GHe
Marker ] Marker |
_Type | Rat | Tre | masponss | Function Function Result 1] _Type | Rat | Tre | | mesponsa | Function Function Result |
M1/ 1 3466 dapv M1/ 1 z 32.03 dapv
mz| 1 42,43 dapy mz| 1 41,00 dapy
ma| 1 47,91 BV ma| 1 .39 GHz 41.37 dByv

Mesmarng URMLNITED e

A

Measuring... == = p)

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

pry
Spectrum 3 (3 ﬁ :i =

—
Spectrum 3 (3 ﬁ:i |
Ref Level 107.00 cBuv - RBW 1 MHz
At 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
@ 1Pk View

Ref Level 107.00 sBuv - RBW L MHZ
oAt 10 GB  SWT 2 ms & VBW 3 MH  Mode Auto Sweep
[Pk View
Maf1] 51.19 dipv| M2{1] 52.5% dipV|
100 a8, 2 40050 GH| 100 dRy 2 40050 GH|
M1l A0 dig] M1f1] 46,88 diyv]
SO aByN - 101770 GHE 0 dByA" 102500 GHE
B0 by 60 oy
70 B T 70 ciys
|
o | \
&0 digs I 65 o T
[ 1M
50 o v L 1
i S USRI | AU PO A I vy wn e I X T T
40 oy et St dac ST S SRR D R P AR e B [ L P S
40 cly
30 B
0 By
20 oy
20 BN —
10 dby
1 — 10 e 1
start 1.0 GHz 691 pts Stop 3.0 GHz | ol
Marker 1 Htart 1.0 GHz 691 pts BEop 3.0 GHz
_Type | Ref | Tre | atimulus | ®esponse | Function | Function Result Marker |
M1 1 18177 GHz | 47,10 dayy Type | Ref | Tre | stimulus | | Function | Function Result I
mz| 1 2.3473 GHz 48.9% dayv M1 1 1835 GHz 46,88 dayv 1
M3 | 1 2.4808 GHe £1.19 dapv | M2 | 1 2.4808 GHe 52,59 dapy |
i Measuring... E“ = 4 )i Measuring.. E“ = d
@ @
= =
Spectrum 4 (&) = Spectrum 4 (&) =
Ref Level 37.00 dzuv - RBW L MHz Ref Level 97.00 d2uv - RBW L MHZ
. At 10 B SWT 45 ms & VBW 3 MH:  Mode Auto Sweep w At 10 B SWT 45 ms & VBW 3 MH:  Mode Auto Sweep
(1P View (1P View
0 ot 0 ot
B0 ciy- B0 ciy-
70 B 70 abs
0 iy 0 iy
[OPPPRTERIY | P YO (RPN P T, GO O, z i R Y T -, A O ST A % A A A R RN ]
e [P L WL PTTRTL TS SO e [ P o e LT L LT T SR I SO B | A
30 dBv- Sl b smitci, et dal B ilons o 40 oB: = ¢ B, bl s s it it
30 oy 30 des
10 - 10 -
0 dBy 0 dBy
Start 0.0 GHz 691 pis Stop 16.0 GHz Start 0.0 GHz 691 pis Stop 16.0 GHz
Marker | Marker |

Note.
1. No spurious emission were detected above 3 (flz.
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Mode: 802.11n(HT20)

Distance of measurement: 3 meter

Channel: 06

- Spurious

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

(Mtz) (dB&V) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)

2 402.30 51.10 Peak H -0.20 - 50.90 74.00 23.10
2 480.50 49.26 Peak H -0.05 - 49.21 74.00 24.79
2518.10 48.07 Peak H 0.05 - 48.12 74.00 25.88
2 402.30 52.45 Peak \Y% -0.20 - 52.25 74.00 21.75
2 480.50 52.35 Peak \Y% -0.05 - 52.30 74.00 21.70

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @z to 3 Gk

Spectrum 3
- RBW 1 MMz

@ |Epemum) (=

Rof Level 107.00 cBuy

Rof Loval 107.00 dBuy

Spectrum 3
- RBW 1 Mz

BT e [=

o At 1068 SWT 2 ms = VBW 3 MH:  Moda auto Gwesp oAt 10dS  SWT 2ms w VBW 3 MHz  Mode Auto Swaep
[@ 17k View [@ 17 view
CETEN] 607 dbpy] EETEY]
100 dé i 2.51010 GH 100 de:
M1i1] 1 5140 dipv| Mii1)
0 dih 40T GHz o0 dByiv
B0 diy T - 0 degs 4
iy 1 |
0 T 70 diu
[l
&0 dBy. 11 - |
- I | i | h
fvitimiinaitin il ont i o I P L B =0 dey q
; e o Soteeesonie St s RN SPTRNP) VERERIIY FRRIITN YSERAP DRETETIT WO g W8 PRI, FPIOOTAS -
40 g
0 dity
30 cbu-
30 dig
20 oby!
20 dl
10 B
Start 1.0 GHr 691 pts Stop .0 GHe b
Marker 1 Btar 1.0 GHz 691 pis Etop 3.0 GHz
_Type | Rat | Tre | Stimulus | mesponsa | Function | Function Result | Markor 1
M1 1 He 5116 dapy Type | Ref | Trc | atimulus | |__Function | Function Result I
mz| 1 45,26 dBy ™1 1 2.4023 GR2 £2.48 gy
ma 1 45.07 dBY Mz 1 7.4805 GHz 52 35 digV

A

Measuring...  GOESNLOER = ]

Horizontal // Peak for 3 Gz to 18 Gk

- =g
S Spectrum 4 EI =

Ref Level 37.00 dipy

Peak for 3 Gz to 18 (i

Vertical //
- ®) ==

] Spectru Skl Spectrum 4

- RBW 1 MHz Ref Level 37.00 diyy - RBW 1 MHz

e ALL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep e ALL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep

(1P View (1P View

&0 By &0 By

80 iy 80 iy

O 70

0 B 0 By

e A prs .

e T FOSRTELE Mg N PR PR MRt (ST TR, | L SO ot L T S DY LRI TN RSV PV P ok e e
40 B —iaille A a5 i 40 dBy _ i vt o i el s 2 e

30 By 30 By

20 clig 0 gy

10 Dy 10 Dy

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
— — — — _————

Measuring.. m“ﬁ [ ] i Measuring..  RANRRNLD AR
L J i ik J

o

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) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 347.30 48.56 Peak H -0.30 - 48.26 74.00 25.74
2402.30 51.60 Peak H -0.20 - 51.40 74.00 22.60
242550 50.73 Peak H -0.15 - 50.58 74.00 23.42
2402.30 51.27 Peak \Y% -0.20 - 51.07 74.00 22.93
242550 52.60 Peak \Y% -0.15 - 52.45 74.00 21.55
2541.20 47.65 Peak \Y% 0.13 - 47.78 74.00 26.22
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2485.73 50.81 Peak H -0.04 - 50.77 74.00 23.23
2 487.08 49.19 Peak \Y% -0.04 - 49.15 74.00 24.85
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | ' i Spectrum |
-.:pl: — 10 o SWT 7.6 us = VBW 3 MHz Mode auto FFT -.:;: —— 10 ot BWT 7.6 ps & VBW 3 MHz Mode auts FET
o0 g & “'Illlllll‘i:ll\.: 100 g I::;;:il‘il.:lllll::ll\.:
e - Mifi] A dBy] T — Mifi] 37,28 dBpy
GO oy L. A8RL5000 GH GO oy L. A835000 GH
70 By 70 dbg-
&0 diiys &0 diiys
10 g T 10 g +T
Start 2,455 GHz 691 pts 8222.5[ GHz ) Start 2,455 GHz 691 pts 8222.5[ GHz )
Marker Marker
_tn::‘] Ref | |r:ll stimulus ; | ku::;u;;.;w | Function | Function Result | _tn::‘] Ref | |r:ll Stimulus | ku:;.;:?;w | Function | Function Result |
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gk to 3 Gz
Spectrum 3 @_;i r“?? Wspecwma @H:i @

Rof Luvel 107.00 @Buv - RBW 1 MMz Rl Level 107,00 d&pt - REW 1 Mz
At 1008 SWT 2 ms @ VBW 3 MH  Mode Auts Swesp jo_ate 10dE  SWT 2 ms @ VBW 3MHz  Mode Auto Swesp
1Pk View [ 1% viaw
T Magi] ) LIETEN]
100 dRuv- ' 100 dEwh
M) Mif1] [
S0 dBy o |
|
B0 diy | B0 I
|
70 diy + 0 |
|
B0 By | 0 B —r
M 1} e [
S0 By {3 50 dBin ] {: h
Sy SEVUTN FVPRISHPR IRARTREIN SN IR om v L PRI FRS— et L L T CRETUER T TRV U S hiars 0! PRI Y
40 g . 40 dBif .
30 b . 30 dbuv
20 cbss 20 B
10 B 10 oy
Stort 1.0 GHr 691 pts Stap 5.0 GHr Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker || [marker
_Typa | Rot | Trc | Stimulus | mesponse | Function Function Rasult || Typa | Rat | Trc | | I | 2 ] Function Resubt |
M1/ 1 2.3473 GHz +E.58 dapv M1 2.4023 GHz 5127 dighy
mz| 1 2,4023 GHz 51.60 déyy M2 i 24268 GHz 52.60 obuV
ma| 1 7.42E5 GH2 50.73 dBpv M3 1 25412 GHz 4765 di
| Measuring.. GERRENCED M & L il | Mmasuring... F:E:;:‘ g ]

Horizontal // Peak for 3 (z to 18 (i Vertical // Peak for 3 Gz to 18 Gk
T —ey (- R— 5 Spectrum 4 @‘I i‘E == — T — G Spectrum 4 @‘I i‘E

Ref Level 37.00 diyy w RBW L MHz Ref Level 97.00 dzuy - RBW L MHZ
o AL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep e ALL 10dE  SWT 45 ms & VBW 3MHI  Mode Auto Swaep
@ 174 View (1P View
S0 By &0 By
80 iy T 80 iy
70 diy: 70 e
€3 oby. €0 oby.

;i - _— 5 S o % o [ | o hhegn] o
s TV LN S G LR S iy 8 T T L PP LT Tl e PRI Sl SR G [ TP ASTP g T R, N v PP LU gl O 5
40 dop X = | ol s ot 40 dByy. < ats e 4 Wkl Y et el
30 By 30 cby
10 Dy 10 Dy
O dig 0 dEg
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker

L

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(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 347.30 48.36 Peak H -0.30 - 48.06 74.00 25.94
2 480.50 50.87 Peak H -0.05 - 50.82 74.00 23.18
2 480.50 53.65 Peak Vv -0.05 - 53.60 74.00 20.40
- 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)
2 387.74 55.46 Peak H -0.22 - 55.24 74.00 18.76
2 390.00 37.87 Avg H -0.22 - 37.65 54.00 16.35
2 386.61 49.00 Peak \Y -0.23 - 48.77 74.00 25.23
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum  [[Spectum @ GO Spectruma G Sp a (= | [Specum | ricmmE | Spe e =
e Vigw = — — [@10% View = — —
70 cB- T 70 CBu
‘;'TT'—T,‘;"'-!’ 1 60 dByA— .:_'
—= . i -
A, g 1 a :!‘\' = B L A
0 cBp 0 cBp
%::e:.iu:l-w wfp_n q Stop 2.43 GHz | %::e:.iu:l-w wfp_n q Stop 2.43 GHz |
r":.| Ref | Inr.l| Atimul 1 “:P;!‘;;u'a | Function | Functinn Rosult | r":.| Ref | Inr.l| ftim 1 “:P;;;;uu | Function | Functinn Rosult
M3 - 1 54,78 dapy J — ill.'.' = ﬁ M3 -r 1 47.76 dapy J — I“II.-_' ﬁ
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Restricted band // Horizontal // Average Restricted band // Vertical // Average
specinm? 0 [ SRRORC s [
Ruf Luval 107.00 484 - RBW L MH:
10 ¢8 BWT 1T s - VBW 3 MHz Moda Auto FFT
CFTRY]
100 dBuy
mif1]
90 OBy 2210000 GH-|
B) oiy = '3
Y
70 dbg i
0 dBe- - -
0 et — Blank
[ !
= =
A1 pis = _ lop 7 saaiie
Marker 1
_Type | Rat | Tre | Stimulus | mesponsa | Function Function Result |
M1 | 1 2. GHz 32.82 dBp\‘
mz| 1 238083 cHz 37.67 diyv
M.‘_ 1 2.39 GHz 37.87 dapv |
Horizontal // Peak for 1 G to 3 G Vertical // Peak for 1 Gk to 3 G
— —
S SR = | ety - ) G
Ref Level 107.00 cBuv - RBW L MHz Ref Level 107 .00 dBuv - RBW | MHz
o ant 10 0B SWT 2 ms @ VBW 3MHZ Mode Auto Sweep o ant 10 0B SWT 2 ms @ VBW 3MHZ Mode Auto Sweep
@ 1Pk View @ 1Pk View
M11] 40,36 dbpv| Mi1] 5065 diyv|
100 g 2.34730 GH4| 10 7. 48050 GHr
Mzi1] = SO.ET digy
0 dByA" | . ABUS0 GHe| 90 ey al
B0 i 80 - T l
70 diys 70 diys
A0 diiy g &0 cby b
50 diys " .! \'.‘I p——— 44T
STV VINGRTD PISIIA IRTPPRIIT ST YO | 20 oo ]
:‘ " ark 5 Ear R, LTI RSV SRR e L i it il T ST PR TSR Y x..,p._._.,....,l‘-a,__uw_.__ﬁ.,._ﬂ_‘,‘__ i _‘_,-I IJ-‘\n” oo el |
0 by A0 dfg
30 BN )
30 oy
20 OB
20 dBA
10 SBuv- .
Htart 1.0 GHz 601 pts Stop 3.0 GHz L0 ofy
iy Start 1.0 GHz 691 pts Stop 3.0 GHiz
Type | Ret | Tre | stimulus | | Function | Function Result ||| [marker |
M| 1 £.3473 GHz 48,36 dB.V | Type | Ref | Trc | Stirmulus | m | Function__| Funetion Result |
M2 | 1 2.4808 GHe 50.87 dapy | 1 2.4805 GHe 5365 dapv 1
Horizontal // Peak for 3 Gz to 18 Gk Vertical // Peak for 3 Gz to 18 Gk
— —
=) = | e s 0] G
Ref Level 37.00 d2pv - RBW L MHz Ref Level 37.00 d2gv - RBW | MHz
“ AtL 10dB  SWT 45 ms @ VBW 3 MHz  Mude Auto Swisp “ AtL 10dB  SWT 45 ms @ VBW 3 MHz  Mude Auto Swisp
@ 1Pk View @ 1Pk View
%0 e -
B0 dBu: . B0 dBu:
70 aBy 70 aby
&0 oBy &0 oBy
‘:M.., ; P A g f e, % M > .. A bV
[P e e S N 2O SN bt || et e s i S R SO MY, ot
30 oy 30 des
10 dBu: 10 dBu:
0 déy 0 déy
Start 9.0 GHz 691 pis Stop 10.0 GHz Start 9.0 GHz 691 pis Stop 10.0 GHz
Marker | Marker |
)i | Heasuring.. 4| L )i | Heasuring QL ]

Note.
1. No spurious emission were detected above 3 (flz.
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Mode: 802.11n(HT40)

Distance of measurement: 3 meter

Channel: 06

- Spurious

- 47.56

74.00

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(MEz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 344.40 47.87 Peak H -0.31

26.44

1820.50 46.38 Peak \Y% -2.86 - 43.52 74.00 30.48
Horlzontal I/ Peak for 1 G to3 Gk Vertlcal /I Peak for 1 G to 3 Giz
Spectrum 3 (X _; i r Spectrum 3 (X _;i r
Rof Loval 107,00 d8uv - RBW 1Mz Rof Loval 107,00 d8uv - RBW 1Mz
o ant 10dB  SWT 2 ms e VBW 3 MH:  Mode Auto Swaep fo_ate 10d8  SWT 2ms @ VBW 3MH:  Mode Auto Swaep
@ 176 Viaw @ 176 Viaw
M) 17,87 digv| mMif1] 16 30 ARV
100 digh 2.344-40 GH 2| 100 digh 1,82050 GHz|
. -,
%0 50 oBL T
L l B0 | |
[ I
o T o : T
11
60 By 60 By ’
50 dBus wy f - 50 dBus } ‘.
e TR TSRS SRYASPREN NSRRI ¥ I T PSR -.,MxnlI'-\-' g ¥E EWEEPREE PP Bifudmatend Subie e SR PRE SRR [--.4-4-'\-.- YPTR N SRS ol o PR
40 a8 W0
30 dBuV 0 dBuv
0 0
i) i)
‘El 1.0 GH2 L91 Ll!. H‘t_oE 3.0 GHz ‘El 1.0 GH2 L91 Ll!. H‘t_oE 3.0 GHz
Marker Marker
Type | Ret | Tre | Stirmuhs | Rwsponse | Fusction | Function Resubt | Type | Ret | Tre | Stirmuhs | Function | Function Resubt |
M1 1 2. 3444 GH2 4787 dbgy M1 1 1.8205 GHz 4636 dBgy
il T Maasusing... Emmi [ 2|l B T Measuning... i“:un [ ]

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

REof Laval 397.00 diyy

- RBW 1 MHZ

(<) Spectrum4 (%) I !;

REof Laval 397.00 diyy

(<) Spectrum4 (%) I !;

- RBW 1 MHZ
At 10 0B BWT 45 ms & VBW 3 MMz Mode Auto Sweep At 10 0B BWT 45 ms & VBW 3 MMz Mode Auto Sweep
[@1P% View [@ 1Pk View
%0 Ay 90 iy
B0 oy B0 oy
70 dBa: 70 dB:
60 abyuy- 60 abyuy-
S0 oiy!
PO P A " " L W Jowindurittin gy AR i g y‘."\-l'-"'. - ,
o T i WY e D O S L L PP T & B s LY W TR O e ke il o
20 OBy 20 OBy
20 oBy- 20 oBy-
10 dba- 10 o
0 By 0 B
Start 3.0 GHz 691 E SN'IE 18.0 GHz Start 3.0 GHz 691 E SN'IE 18.0 GHz
Marker | [marker |
—— — ——
1 Measuring..  BUANERNED W 1

&

Measuring...

L e ]

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: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 09
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1253.30 47.29 Peak H -7.52 - 39.77 74.00 34.23
2 347.30 49.06 Peak H -0.30 - 48.76 74.00 25.24
2 350.20 47.83 Peak \Y -0.30 - 47.53 74.00 26.47
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 484.54 48.98 Peak H -0.04 - 48.94 74.00 25.06
2 486.29 50.70 Peak \Y -0.04 - 50.66 74.00 23.34
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
:I::e"w M2{1] :I::el‘w M2{1]
B M1 Ny U PN M1
70 cBis 70 0By
€0 dbuv- €0 dbuv-
iy = s T N : - i —“o1F = o 3
BN B
%::e:‘.'lb-\cHr 691 Ln WE 2.51 GH2 ) %::e:‘.'lb-\cHr 691 Ln WE 2.51 GH2 )
r",:u_| Ref | Tre | Atimulus 1 Rncpnnn:l - | Function | Functinn Rosult | r",:u_| Ref | Tre | Atimulus _ 1 “:c!mn;'.;u'a | Function | Functinn Rosult
il | Measuring @RARRAAD = 4 "' T ] = d
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

e
Spectrum 3 (& ﬁ :i |

Spectrum 3 (B _;i @

Hea:

= e ]

Ref Level 107,00 sBuY w RBW 1 MHz Rat Lovel 107,00 A& - RBW 1 MHz
o _att 10 0B SWT 2 ms @ VBW 3MHZ  Mode Auto Swaep fe att 108 SWT 2ms @ VAW 3 MH:  Made Auto Sweep
[@ 17k view [@ 17 view
M2{1] 49,06 dipv| Mif1] 4783 dBpv|
1O R 234730 GHy 100 cligh 2FI0R0 GHz|
M1 - 47,29 digy &
S0 By | \ 1.25330 GHz 90 dinge |
60 dby- | 80
0 1
70 iy i 10 I
60 iy 60 dig j !
i mz |J g L ma |l Y
S0 diy 7 ’ L 50 - T
| A e e L Ty reariue e i, i " LTSN P
Aakan U FYY et © RS DU PRIF I PR e | Sy oY) PR P P P Y At e I S L LR (TSR R FPCTRRP) R 7, SRV F————
40 iy 40 dBiv .
30 CBUA- 30 diye
20 CBUV- 20 dp
10 dBu- | 10 doys
Rrart 1.0 GHr 691 pts Stop 3.0 GHz Htart 1.0 GHz B8 1 pts HIEE 3.0 GHz
Markor Markor
Type | Ref | Tre | stimulus | | Function | Function Result I Typoe | Rot | Trc | X-valug | wowaue | Function | Fumnction Result |
M| 1 1.25%3 GHz 47,25 dBv | M1 1 2.3502 Gz 4753 dEgY
M2 1 2.3473 GHz 5,08 dBpY Tr R m

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

Vertical // Peak for 3 G to 18 Gk

Spectrum <4

REof Laval 397.00 diyy
At

= RBW 1 MHz
10 0B BWT 45 ms & VBW 3 Miz

REof Laval 397.00 diyy

Spectrum <4
® RBW 1 MHz

Mode auto Sweep At 1008 SWT 45 ms @ VBW 3 MHz  Modo auto Sweep
[@ 1Pk View [@ 1Pk View
0 dig 0 dig
B0 oy B0 oy
70 i 70 i
60 abyuy- 60 By
T oy S0 oiy!
forrsasdin b iy g v et Kadiin Sa W aiiae s G P Lo W P i | skt R
40 40 atga .
20 oy 20 o
20 oiuy: 20 ob
LG B LG B
0 dEp 0 B
Start 3.0 GHz G291 pts Stop 18.0 GHz Start 3.0 GHz G291 pts Stop 18.0 GHz
Marker | Marker |
—— — ——
)i | Heasoring.. EERAAALS i )i | Measuring... =ﬁ ™y vl

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: 11(Worst case)
Horizontal Vertical
Spectrum ] {E Spectrum ] {E
Ref Laval 97.00 digy - RBW 1 Mz Ref Laval 97.00 digy - RBW 1 Mz
o ALL Do  SWT 36 ms & VAW 3 MHZ  Mode Auto Sweep - ALL Do  SWT 36 ms & VAW 3 MHZ  Mode Auto Sweep
[@ 1Pk View [@ 1Pk View
S0 dByN- S0 dByN-
B0 oBy- B0 oBy-
70 cBpN- 70 cBpN-
€0 dbuv: €0 ohu-
S0 oBy S0 oBy
40 dig- 40 dig-
S a gt A T FERPTI WV SR BT T LT hwt Fuharp st anr et s el o ot b ol I LY S T 'N..__,-"'"v""
30 BN 30 oB
20 iV 20 iV
10 by 10 oy
. : J-.— = | Measuring.. M — ,ﬁ = . J-.— = | Measuring... ﬂm

Note.

1. No spurious emission were detected above 18 (lfz.
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3.6 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

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 kifz

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

NG~ W

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

Nogokowd

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 kiz 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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According to RSS-247 5.5, In any 100 kHz bandwidth outside the frequency band in which the spr
ead spectrum or digitally modulated device is operating, the RF power that is produced shall be at

least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement, provided that the t
ransmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of root-mean-square averaging over a time inter
val, as permitted under Section 5.4(d), the attenuation required shall be 30 dB instead of 20 dB. At
tenuation below the general field strength limits specified in RSS-Gen is not required.
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Test results
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802.11g

Spectrum o Spectrum 2 ®
Ref Level 10.67 dim  Offsel 10,67 di w RBW 100 kilz Ref Level 10.67 dim  Offsel 10.67 dB w RBW 100 kilz
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802.11n(HT20)
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802.11n(HT40)
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. qulbratlon cEllleTErEn
interval due.
Spectrum Analyzer R&S FSV30 101389 1 year 2019.01.19
Spectrum Analyzer R&S FSV40 101002 1 year 2018.07.04
8360B Series Swept HP 836308 3844A00786 lyear | 2019.01.22
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2019.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2019.01.25
Attenuator Agilent 8493C 82507 1 year 2019.01.22
Loop Antenna Schwarzbeck FMzB1513 225 2 years 2019.05.10
T“'Og:t’gﬁﬁgba“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 9?7801?0 2 years 2019.02.15
High Pass Filter Wainwright WHJS3000-10TT 1 1 year 2018.07.03
Instrument Gmbh
Low Pass Filter Wainwright WLK1.0/18G-10TT 1 1 year 2018.07.03
Instrument Gmbh
Broadband Amplifier Schwarzbeck BBV9721 PS9721-003 1 year 2019.01.23
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 100551 1 year 2019.04.11
Pulse Limiter R&S ESH3-Z2 101915 1 year 2018.11.27
LISN R&S ENV216 101787 1 year 2019.01.31
DC Power supply Agilent 6632B MY 43004090 1 year 2018.07.03
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LG15N53 NEZ65167208
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