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1. General information

Applicant: STRATIO, INC.

Applicant address: 106, Myeongdal -ro, Seocho-gu, Seoul, Re public of 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

FCC rule part(s): 15.247

FCC ID: 2AK20BEYONSENSEPRE

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

1.1. EUT description
Equipment under test  BeyonSense

Frequency range 2412 Mz ~ 2462 M (11b/g/n_HT20)
2422 Mz ~2452 Mz (11n_HT40)
Model: BeyonSense Pre

Modulation techniqgue  DSSS, OFDM
Antenna specification ~ Antenna type : PCB antenna, Peak gain : 2.3 dBi
Power source DC 3.7 V (Internal Rechargeable Battery)
Number of channels 2412 Mz ~2 462 Mz (11n_HT20) : 11ch

2422 Mz ~2 452 Miz (11n_HT40) : 7ch

1.2. Test configuration

The STRATIO, INC. BeyonSense Pre FCC ID: 2AK20BEYONSENSEPRE was tested per the guidance
of KDB 558074 D01 v05r02, ANSI C63.10-2013 was used to reference the appropriate EUT setup for
radiated spurious emissions testing and AC line conducted testing.

1.3. Accessory information

Equipment Manufacturer Model Serial No. Power source

Test Board N/A N/A N/A N/A

1.4. Software and Firmware description
The software and firmware installed in the EUT is version 1.00.06

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.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 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-20T0023
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (5 ) of (58)
www.Kes.co.kr

1.5. 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).
=2.25+10=12.25 (dB)

1.6.  Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MHz 4,54 dB
Uncertainty for Radiation emission test 300z - 10 436 dB
(include Fundamental emission)
Above 10z - 250t 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

1.7. Frequency/channel operations

Ch. Frequency (M) 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

1.8. 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: 11 Mbps
802.11g: 6 Mbps
802.11n_HT20: MCS0
802.11n_HT40: MCS0
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) 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
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3. Test results
3.1. 6 dB bandwidth

Test procedure
ANSI C63.10 — section 11.8

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.1
1. RBW = 100 kif.
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.

Nooak~wn

ANSI C63.10-2013 - Section 11.8.2

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 ~
2483.5 ML, and 5 725 ~ 5850 ML bands. The minimum 6 dB bandwidth shall be at least 500 kiz.
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Test results

6 dB bandwidth of 20 Mk bandwidth

Measured 6 dB bandwidth(Mi) o
Limit(Miz)

Frequency(Miz) 802.11b 802.11g 802.11n

2412 9.68 16.45 17.50

2437 9.68 16.45 17.54 0.5

2462 9.47 16.41 17.58

6 dB bandwidth of 40 Mk bandwidth
Measured 6 dB bandwidth(Miz)

Frequency(Miz) 802.11n Limit(Mt)

2422 36.45

2437 36.56 05

2452 36.49
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3.2. Output power
Test procedure
ANSI C63.10 —section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10 - section 11.9.1.3

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.

ANSI C63.10 - section 11.9.2.3.2

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 Mfz, 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 Mt 2437 Mt 2462 Mt
Mode Peak Average Peak Average Peak Average
11b 10.43 7.70 9.03 6.30 8.84 6.09
11g 15.53 5.22 14.75 4.30 14.57 4.10
11n_HT 20 14.90 5.22 13.93 4.28 13.77 4.07
2422 Mt 2437 Mt 2452 Mt
Mode Peak Average Peak Average Peak Average
11n_HT 40 13.97 5.07 13.29 4.30 13.19 4.12
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3.3. Power spectral density
Test procedure
ANSI C63.10 — section 11.10.2

Test setup

EUT

ANSI C63.10 — section 11.10.2

Set the VBW > 3 X RBW.
Detector = peak.

Sweep time = auto couple.
Trace mode = max hold.

©CoNO A WNhE

Limit

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 kifz) and repeat.

Attenuator

Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS channel bandwidth.
Set the RBW : 3 klz < RBW < 100 ki

Spectrum analyzer

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 inany 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 Mz bandwidth

Measured PDS(dBm/3kiz) L
Limit(dBm/3kikz)
Frequency(Miz) 802.11b 802.11g 802.11n
2412 -16.66 -22.41 -22.46
2437 -18.49 -23.87 -23.95 8
2462 -18.70 -24.21 -24.09

PSD of 40 Mz bandwidth

Measured PDS(dBm/3kiz)

Frequency(Miz) 802.11n Limit(dBm/3kikz)
2422 -24.00
2437 -24.92 8
2452 -25.21
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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 kiz to

30 Miz Emissions.

Turn Table

EUT

Power Cable 08m

Coaxial
<t—Cable

Power

. T

Ground Plane

EMI Receiver

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

to 1 (lz emissions.

Turn Table

EUT

Power Cable 0.8m

1m — 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.

| e—

; Antenm
g -~ ower
i
q
i
EUT | N .‘i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i I
¢ | |
Turntable i Im \
Sm
r~ Pre-amp +—‘_|;|%§
| | ]

Test procedure below 30 Mi

1.

4.

5.

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.

We have done x, y, z planes in EUT and horizontal and vertical polarization and Parallel to the
ground plane in detecting antenna.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 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.

SEEEEICIED

Spectrum analyzer settings for f <1 GHz:

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

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

Spectrum analyzer settings for f =1 (fz: Peak

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

VBW = 3 i

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

SISICATACIS)
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3.

Note.

© ok~ w

Spectrum analyzer settings for f =1 (liz: Average

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

@ RBW =1 )

@ 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.

(® 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.

The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations
were reported as the worst case.
f <30 MHz, 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(dBgV/m) - Field strength(dBzV/m)
Emissions below 18 (fz 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 field test site, adequate comparison
measurements were confirmed against 30 m open field 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 (Mk) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(kikz)
0.490 ~ 1.705 30 24000/F(kHz)

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 Miz 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 D0O1_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 1 100 0
802.11g 10.00 10.00 1 100 0
802.11n(HT20) 10.00 10.00 1 100 0
802.11n(HT40) 10.00 10.00 1 100 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
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Test results (Below 30 Mk)

Mode:

Distance of measurement;

802.11b

3 meter

Channel: 01 (Worst case)
Frequency Level Ant. Pol. CF Distance factor | Field strength Limit Margin
(Mz) (dBaV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
0.013 53.30 H 19.40 -80.00 -7.30 45.50 52.80
0.058 42.60 H 19.90 -80.00 -17.50 32.40 49.90
0.185 35.20 H 19.90 -80.00 -24.90 22.20 47.10
Horizontal
KES <<D (0.009 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4(10 m)
SAC #4(10m)
g?j:oae : %gg.ol'linnss Pre Stondard
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Test results (Below 1 000 M) — Worst case
Mode: 802.11b

Distance of measurement: 3 meter
01 (Worst case)

Channel:

Horizontal // Vertical

KES <0 (30 - 1 000) MHz RE TEST>> KES D-SAC #4{10 m)
Co. Mode 18021k A Factor + T15(+8 dB), KOLAS
[dBiuvim)]
o ety
M E T —T T T - — Suspected ftem(y]
: 5 [
0.00 5000 0000 — 500.00 IIE::.I.:IJE
Spectrum Selection
Mo. Frequency (P) Reading o Regﬁlt Légit Maégin Height Angle Remark
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)]  [dB]  [cm]  [deg]
1 46.490 H 40.5 -22.1 18.4 40.0 21.6 200.0 298.0
2 55.099 H 41.5 227 19.3 40.0 20.7 100.0 292.0
3 63.223 H 42.3 —23.6 18.7 40.0 23:3 100.0 57.0
4 102.144 H 39.1 -23.1 16.0 43.5 25 400.0  115.0
5 341.006 H 41.4 ~17:6 23.8 46.0 22.2 100.0 343.0
6 760.168 H 3T -8.9 28.8 46.0 17 .2 400.0 99.0
T 49.158 V 42.2 -21.8 20.4 40.0 19.6 400.0 353.0
8 58.494 v 42.8 -22.7 20.1 40.0 19.9 400.0 302.0
9 99.234 V 38.3 =23.1 15.2 43.5 28.3 400.0  104.0
10 341.006 V 3r7.0 -17.6 19.4 46.0 26.6 150.0 199.0
11 749.983 W 3Jg.2 -8.8 29.4 46.0 16.6 400.0 255.0
12 925.310 v 39.2 7.2 32.0 46.0 14.0 400.0 124.0
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Test results (Above 1 000 Miz)

Mode: 802.11b

Distance of measurement: 3 meter

Channel: 01

- Spurious

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

(MHz) (dB4V) (H/V) (dB) (dB) (dBwV/m) (dBuV/m) (dB)

2 118.70 51.59 Peak H -0.69 - 50.90 74.00 23.10
4834.00 58.90 Peak 7.22 - 66.12 74.00 7.88
4834.00 42.74 Average H 7.22 - 49.96 54.00 4.04
1667.10 50.85 Peak \Y -4.11 - 46.74 74.00 27.26
4.834.00 57.63 Peak \Y 7.22 - 64.85 74.00 9.15
4.834.00 42.86 Average \Y 7.22 - 50.08 54.00 3.92

- Bandedge

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

(MHz) (dBwV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2 355.48 52.25 Peak H -0.20 - 52.05 74.00 21.95
2 389.70 53.88 Peak \Y -0.13 - 53.75 74.00 20.25
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

rSr_lel:t.rum | _ r5|:|e|:t.r\.|m

.l]tr:‘ — 2006 & BWT 1 ms & VAW 3 MHz  Mode Auta FFT '.l]trtl — 2006 & BWT 1 ms & VBW I MHz  Mode Auto FFT
100 cByuv: - o . 100 d@yivi— o

M1l Mif1]

70 dBuy T 70 dbyv

S0 e L n S04l e _"i.
10 o 10 div— .!
Start 2.0 GHz 691 pts M 2.42 GHz Start 2.3 GHz 691 pis mgu 2.42 GHz
:yf';i Raf | !ul] K-vul:fu.:l — : | __Funetion | Function Result | :yf_;sjr[ Ret | Tr\:][ )(-Un\f.ll: = | Y-i:-.'I;.:a | Function Function Result ||

— _ Meavuring... ‘lllm = ) — | Measuring.., illlll. E
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 iz to 3 Gz
T Spectrum G spectrums @ =) Spectrum3 () [e=
Raf Lovel 107,00 déyy & RBW 1 MH: Raf Lovel 107 00 diyy - RBW 1 Mz
Att 4B SWT 2ms & VBW I MH:  Mode Auto Swesp Alt 20dBE  BWT 2ms & VBW 3 Mk Mode suto Sweep
@1F%: View . = = = = = 81P% View = —_—
m2i1] ML _I'.’II ”‘:”:u:‘-' MI[1] i |TI“.‘”I Aty
fRLan miL1] ﬁ .|.||.| a7 ey pEm- Mi1]
olidai 1 241090 GHz i
B0 B ! B0 b
20 dbyiv . : : 70 diu
60 dBuv- T - 60 dButv-
B s e e ::mu.,n.éq_.-_hd-ﬁa?f\d.\- o] I Ca S T | PR e .«I..'w S —— TR e e s e e
40 dBu 1 40 diuv
20 dBy - 30 i
Lo . L0 g i
m 1.0 GHz 691 ﬁt Htop 3.0 GHz E 1.0 GHz lm Stop 3.0 GHz
i § = i il = ﬁ 4
Horizontal // Peak for 3 Gz to 18 (i Vertical // Peak for 3 (iz to 18 Gk

Spectrum 4 (& T Spectuma (@) [
Rof Lavel 100.00 dégy - RBW 1 MH2 Rof Lavel 100,00 diyy ® RBW 1 MH2
At 10d6  BWT 60 ms & YBW 3 MHz  Mode Auto Sweep Att 1096 BWT 60 ms » VBW 3 MHZ  Mode Auto Swesp
[@ 17k viaw (@ 17k vigw
s 55,90 dByiv wif1] 57653 dBjV|
40040 GHz +. B340 GHz
90 day 90 ot
B0 dey B0 diy
70 gy 70 di
ML "
60 gy v 60 Gy L
50 g8y J| 50 dig I
e g R T B O R e L e e s e T e e B T WA 1 L B g e
40 dey 40 oy
30 diys 30 gy
20 diy 20 dig!
10 deys 10 il

Start 3.0 GHz 691 & Stop 16.0 GHz i Start 3.0 Cﬁ: 691 E Stop 16.0 GHz
I Measuring... | Measoring...

Horizontal // Average for 3 Gz to 18 Gk Vertical // Average for 3 iz to 18 Gz
Spectrum 4 (@ 2 Spectum 4 (®) =
Rof Lovel 1071 00 g8 - RBW 1 MH2 Rof Lovel 101,00 dBuy ® RBW 1 MH:
Ant 10dE  SWT 60 ms & YBW 3MHz  Mode Auto Sweep Art IDdE  SWT 60 ms = VBW 3MH2  Mode duto Sweep
Count 100,100 Count 100,100
(@ 1im AvgPwr (@ 1Rm avgPwr
= mi[1] TRITTY JTE] V2,86 dDpV
1 B340 GHE 18040 GHz,
90 ey 90 iy
B0 dRy B0 a8y
70 d2u 70 di
&0 d2ys &0 diys
50 dBuN—1— 50 gy =
IT i
40 diys J 40 dRy J'
b~ e e o L L — L~ e i
30 dRu 30 ci >
20 dBu: 20 dig
10 giy 10 iy
Stort 3.0 GHz 691 pts Stop 16.0 GHz | Start 3.0 GHr 691 pts Stop 18.0 GHz
| Marker Marker
Type | Ref | Tre | W-valus | Y-volue | Function | Function Result |} Type | Rt | Tre | X-valug | Y-value | Function | Function Resuft |
M1 #.834 GHr 42 74 dBpv M1 1 4834 GHz | 42:86 dBpV |

* ] i BT

Note.
1. 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

(M) (dB&V) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2121.60 51.47 Peak H -0.68 - 50.79 74.00 23.21
4 878.00 55.25 Peak 7.54 - 62.79 74.00 11.21
4878.00 44.92 Average H 7.54 - 52.46 54.00 1.54
2 532.60 51.29 Peak \Y 0.23 - 51.52 74.00 22.48
4 878.00 54.78 Peak \Y; 7.54 - 62.32 74.00 11.68
4878.00 44.62 Average \Y; 7.54 - 52.16 54.00 1.84
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gk to 3 Gz
Spectrum 3 (X} Spectrum 3 =ﬁ:i 'é’

Rof Laval 107 00 digy & RBW 1 MHz Rof Lavel 10700 .‘lhp'- - RBW 1 MHz

.:tr:‘ — 20 d& BWT 2 ms & VEBW 3 MHz Mode Auto Sweap Att 20 di BWT 2 ms & VBW I MHZ  Mode Auto Sweep

smz(1] wz[1]

70 diun—T- —§ 70 dRuv— -1 - iv ~1
T e e e et P e e e e o g A s i e, U e e e g e e TR = T S e e e e
Start 1.0 GHz 691 pts 7 o ...... Stop 3.0 GHz Start 1.0 H—i! 691 ﬁﬁ ) prpr— -..- Eﬂ!E.’l.l‘l l}!l;
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Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 @z to 18 Gk

Spectrum 4 (X

Rof Luvel 100.00 digy - REW 1 MH2

Spectrum 4 @® I m_x

Rof Lavel 100,00 dBuy

& RBW 1 MHz

Brop 18,0 GHz
T

Att 10 dE  BWT 60 ms = VBW I MHz  Made Auto Sweep Att 10 35 SWT 50 ms = VBW 3 MHZ  Mode duto Swesp
@17k View @17k View
sif1] 55.25 dByV #Mif1] 54.7H dBpV|
4. 0700 GHz 4. 8700 GHz
o0 day G0
B0 day B0 dfy
70 dRy 70 dRu
0 Sy o &0 Sl =
SO e T 0 d8 F[
) M il My, = 4 f
g 'L.,,u N T LOUTOLS T e WO SV A AN Vol i Rl L] SRR R R e SR e S P P Y gl PP
40 dBu 40 day -
30 diys 30 By
20 By 20 dy
10 s 10 oy
Start 3.0 GHz 691 pits Start 3.0 GHz 691 pts
SR L S L

—Siop 100 Griz
T

i:lorizontal /I Average fof‘3 Gz to 18 iz

“Vertical /I Average for 3 @k to 18 Gk

Spectrum 4 (%) kol Spectrum 4 11“| |=
Rof Lovel 1071 00 dégy - RBW 1 MHz Rof Lavel 101,00 dBuy ® RBW 1 MHz
At 10dE  SWT 60 ms & YBW 1 MMz  Mode Auto Sweep At 10dE SWT 60m: & VBW 3 MHZ Mode iuto Sweep
Count 100,100 Count 100/100
@ LRm AvgPwr @ LRm AvgPwr
A1) V.52 dBpv 111] V162 DY
4 A0 Gz 16700 GHz,
80 day 80 o8y
B0 day 20 dny
0 iy 0 oty
B0 dRy 60 dBuy
S0 g S0 ol
40 a8y } 40 aiy I
g opyaes e 5 —~ o S e , - I P ey Do v -
20 dey, 20 dey
10 g 10 g
Btart 3.0 GHT 691 pts Stop 16.0 GHz || Btart 3.0 GHr 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | w-valus | Y-volue | Function | Function Result || Type | ®et | Tre | X-value | Y-value | Function | Function Pesult |
M1 | 1] 4078 GHz 44.92 dByy M1 | 1 4,678 GHs | 4462 dBY |

R X

il T T

Note.

1. 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
(Mz) (dBuV) (H/V) (dB) (dB) (dBgV/m) (dB@V/m) (dB)
1849.50 51.72 Peak H -2.36 - 49.36 74.00 24.64
4921.00 52.78 Peak H 7.86 60.64 74.00 13.36
4921.00 40.29 Average H 7.86 - 48.15 54.00 5.85
2 610.70 50.45 Peak \Y 0.51 - 50.96 74.00 23.04
4921.00 54.87 Peak \Y 7.86 - 62.73 74.00 11.27
4921.00 43.23 Average \Y 7.86 - 51.09 54.00 2.91
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBw&Y) (H/V) (dB) (dB) (dBgV/m) (dBV/m) (dB)
2 492.37 50.64 Peak H 0.09 - 50.73 74.00 23.27
2 495.08 50.54 Peak \Y 0.10 - 50.64 74.00 23.36
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 (&) [ ERNURURIC SRR | (e Seecrm 2 | SpeGSRC oY) ||
.:E:‘;lf:il il _L:d'di:'- - SWT 1 ms : :a:: 1:: Mode aAuto '=n-l_1_lE .:E:L“:I: - J(B:j - BWT | ms : ::‘:’V :::- Mode Auto Sweep
PR - wafa] - ETEY] ‘I::u: '.:-,..m.:.:
o e 2 onpinon
B8O dBuy |
Ao |
0 B Mtian I' I ¥ - 50 iy e s 1 = .
T T ' o TS Lo s T EETIT
Markar Markar
w?:]| Raf | 1rr.:_ n-u-;cﬂ‘_\:;;i5 — | hi yu_:lun - |  Function | Function Result | wml Rof | rrr,] J(-vjﬂun . | T-lga‘l:ge;. - | Function | Function Result !
e 2 PRI o e T -
Feasunna- @RLLLLLL W 4 e
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Spectrum 3 (®) [ Spectrum 3 ‘@ﬁ —L]'l'{P
Rof Lovel 107.00 d8g - RBW 1 MHz Rof Lavel 10700 dBuy & RBW 1 MHr
ant 20d6  SWT 2ms = VAW 3MHz  Mode Auto Sweep At 2048 BWT 2 ms = VAW 3 MMz Mode auto Sweep
@ 1Pk View @10k View
M2(1] 51.72 dipv Mz(1] 50,45 dBjv]
100 oy L4950 CHzJ 100 By 70 GHZ
IR 100, Mif1] '; 0226 dBpV|
80 gy | 246910 GHzlll op sae ] 2 46310 GH2
BD dBu B0 dBuv |
il 0 iy
60 dBun 60 g8y
o - Iy
S0 o 7 TP £ ey o o P I e AN e e e e e e e o e S e e
40 oy 40 o
0 ey 50 a8y
0 gy 20 dBg
10 oy 10 ot
Start 1.0 GHz 691 pts Stop 3.0 GHz il Start 1.0 Gz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rt | Trc | X-valus | ¥-value | Function | Function Result I Type | et | Trc | X-valug | Yovalue | Function | Function Resuft |
M1 =3 24631 GHz 100,86 depy M1 3 72,4631 Gz | 02.26 dBpV 1
Mz 1 15495 GHz 51.72 dayv Mz 1 2.8107 GHz | 50.45 dBuv
X T L X T ]
Spectrum 4 Spectrum 4 (%) |=
Rl Laval 107.00 dégn - RBW 1 MH2 Rof Lavel 107,00 diuy & RBW 1 MHz
Att 20 dE  BWT 60 ms = YBW 3 MHZ _ Mode Auto Swesp Att 2038 SWT 80ms = VBW 3 MHZ  Mode suto Sweep
@17k View @17k View
s 5270 dByvV wif1] 54.87 dByV|
100 By 407210 GHzlll 100 @i $.0210 GHz
90 deys 90 dagh
B0 5y B0
70 dBu- 70 oy
&0 a8y 60 oty T
M1 ol o v P,
|50 s AT SO SN IVOURETO RBNPLTON OO SV D ot Wt i vt VN JORG. FRNPRNPES SO WYV o el
40 diy 40 AR
30 dB 30 dauh
20 B —1 -3 20 iy -
10 g8y 10 aby
Start 3.0 GHz 691 pts Stop 16.0 GHz §l Start 3.0 GHr 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | ®-valus | Y-volue | Funetion | Function Result |} Type | et | Tre | X-value | Y-value | Function | Function Pesult |
M1 1] 4.921 GHz 52.70 dByv I M1 1 4,621 GH | 54.67 dByv |

e W)

e L L

Horizontal // Average fof‘3 Gz to 18 Giz

“Vertical /I Average for:; Gk to 18 G

u (x} ) spectruma (& ko Spectrum 4 (%) | o
Rof Lovel 10000 dégy - RBW 1 MHz Rof Lavel 101,00 dBuy ® RBW 1 MHz
At 10dE  SWT 60 ms & YBW 1 MMz  Mode Auto Sweep At 10dE SWT 60m: & VBW 3 MHZ Mode iuto Sweep
Count 100,100 Count 100/100
@ LRm AvgPwr @ LRm AvgPwr
TN V.29 dBpv 111] V3.23 dBpv)
40210 GHz 10210 Gz,
0 des 90 digh
20 day 80 iy
0 iy 7D b
60 By 60 dbuv
S0 B 50 oy =
40 aBy * 40 dBy }'
30 dR——— — - s = — W0 cev— - = — —~ - =
20 Ryl 20 By
10 g 10 gy
Start 3.0 GHz 691 pts Stop 16.0 GHz §l Start 3.0 GHz 691 pts Stop 18.0 GHz
| Marker | Marker
Type | Ref | Tre | ®-valus | Y-volue | Funetion | Function Result |} Type | et | Tre | X-value | Y-value | Function | Function Pesult |
M1 1] 4.921 GHz 40.29 dBuv I M1 |l 4,621 GH | 43,23 dBuv |

e I )

Measuring...

{ ] (L

Note.

1. 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) (dB«Y) (H/V) (dB) (dB) (dBV/m) (dBuV/m) (dB)
212450 52.08 Peak H -0.67 - 51.41 74.00 22.59
4834.00 55.67 Peak 7.22 - 62.89 74.00 11.11
4 834.00 42.44 Average H 7.06 - 49.50 54.00 4.50
1794.50 51.15 Peak \Y -2.87 - 48.28 74.00 25.72
4.834.00 53.38 Peak \Y 7.22 - 60.60 74.00 13.40
4.834.00 41.77 Average \Y 7.22 - 48.99 54.00 5.01
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBgV) (HNV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
2 389.35 54.09 Peak H -0.13 - 53.96 74.00 20.04
2 386.92 51.04 Peak \Y -0.14 - 50.90 74.00 23.10
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
1 Spectrum 1 u_n [ Spectrum Spec 5 ] G pectru (x} @
1Pk View ; i @ 17% View - .\| -
el | N3 15
F it CITETE L TS Lot s L R T
Markar Markar
Type | Rat | |rr.:_ Y‘::I;mle E |  Function | Function Result | I\f?_:l]| Rof | rrr,] J(-vn\tu:‘ — | T-l_::I:ZEP y | Function | Function Result !
2 | L rmgel misme !
Measiring... um u"""'me_./
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- () Spectrum3 () o Spectn (f] spectrum 3 @ﬁ:l b 2
Rl Luvel 107 00 déy - RBW 1 MHz Rel Lavel 107,00 digy ® REW 1MH:
Art 2006 SWT 2me @ VBW 3MHz  Mode Auto Sweep At 20d8  SWT 2ms @ VBW 3MHz  Mode Auto Sweep
(@ 17k View (@ 17k View
EE Y] ¥ MzZ[1] 51.15 dBpy]
100 g8y~ | s 100 a8 1 179450 Ghiz
Mil1] 1 sif1] 1 97.10 dBpv|
o0 ey 240810 GHz Wl op gy 2 ADB10 GH2
BO dRg BO dby
70 gl 70 diu
60 dRu 60 Sty 1
S0LaR e oy e T 2 et e s Rl L S s en BT i s e o s et e e Wi P P L e e l Ty
40 dig 40 dilgs
30 B 30 48
20 deuv: 20 diigy
10 s 10 dilgiv:
Htort 1.0 GHz 691 pts Stop 3.0 GHz_fl Start 1.0 GHz 691 pts Stop 3.0 GHz
Markar Markar
Typo | Raf | Trc | X -wali 1 ¥ -valum | Funetion | Function Result I rype | mot | Tec | H-walhue | W-valug | Function__| Function Besull |
M1 1] 2.4081 GHz 10289 dapy | M1 1 24081 Ghz | 97,10 dBpv
Mz |1 2 1245 GHz 52.08 oy | Mz | 1 17945 GHz 51.15 dByv l
18 I . 11 e
U Spectumn 2 O] Spectrimn @ )| Spectrum 4 (®) L Spectrum @l Spectrimn@ (2] Spectrum 4 @I [
v
Rl Luvel 107 00 déyy - REW 1 ez Rl Lovel 107,00 dBgy - RBW 1 hHz
Ant 20 dE  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep At 205 SWT 80ms @ VBW 3 MHI  Mode duto Swesp
[@ 17k View [@ 17k viaw
11l 5567 dBpV M) 53,96 dBpV]
100 deigs .40 cHell 100 day B340 GHz
a0 iy 0 dilgh
BD dap— . - -l 50 a2y
70 dEy 70 o
G0 By 60 dbuv r
v
AT ST . Al i
- 1S [RPY, DECT VT I RPTRE DTV PRy e T sahalie natuatangd e ) PR P S G b ghin i o s A A et e
40 gt 40 diydy
30 dEi 30 dig
20 oy 20 ooy
10 iy 10 diu
Blart 3.0 GHz 691 pts Stop 10.0 GHz J| Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker
Type | Rat | Tre | ¥ -value | Y-value | Function | Function Result || Type | et | Tre | H-valug | Y-value | Function | Function Rasult |
M1 | 1} 4 834 GHz S5.67 dapy | M1 | 1l 4,534 GHr 53,38 dBpv | |
Y T GRS _ Y Ty
- (oo | —=]
® %: Spectrum 4 @I Ug
Rl Laval 10100 dégn - RBW 1 MH2 Rof Laved 101,00 diuy & RBW 1 MHz
Att 10d6  BWT 60 ms = VBW 1MHz  Mode suto Sweep Att 1036 BWT 60 ms = VBW 3 MHZ  Mode suto Sweep
Count 100,100 Count 100100
(@ 15m AvgPwr (@ 1°m AvgPwe
11 V24 dBpY mMi[1] VL77 dBpv]
& 0100 G 1 HO40 GHe
0 8w 0 de
B0 dBy 80 iy
0 iy 7D b
0 iy 60 dhy
50 dBy: 50 diyf
[52} M1
a0 aan—-1 40 diys I
30 dey ELE T
70 dRy 70 dig
10 deuh 10 g
Start 3.0 CHz 691 pts Stop 16.0 GHz i Start 5.0 GHr 691 pts Sitop 18.0 GHz
| Marker | Marker
Type | Bef | Tre | ¥-valus | ¥ovalus | Function | Function Result || 1ype | ®et | e | *-valus | ¥-value | Function | Function Result |
M1 1 1] 4 813 GHz 42 44 dByy | i | M1 | 1 4834 GHz | 41.77 dBpv 1 |
— e I X T

Note.
1. 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
(MHz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2121.60 52.16 Peak H -0.68 - 51.48 74.00 22.52
4 878.00 54.84 Peak 7.54 - 62.38 74.00 11.62
4 878.00 41.90 Average H 7.54 - 49.44 54.00 4.56
179450 51.07 Peak \Y -2.87 - 48.20 74.00 25.80
4 878.00 54.48 Peak \Y 7.54 - 62.02 74.00 11.98
4 878.00 42.87 Average \Y 7.54 - 50.41 54.00 3.59
Horizontal // Peak for 1 Giz to 3 Gk Vertical // Peak for 1 Gz to 3 Gk
(Specum i Speesum@ GO Spectrum 3 (B Specrum3 ) | ERSRRC]) =
Ref Lavel 107.00 digy ® RBW 1 MHz Rof Lavel 107.00 dBuv - RBW 1 MHz
Att — 20 d& BWT 2 ms & VEBW 3 MHz Mode Auto Sweep Att 20 & BWT 2 ms & VBW I MHZ  Mode Auto Sweep
=k M1l 5! mz[1]
100 By 1 1 Q) 100 B 1
M1 a9, v Mif1] ¥
B0 dey L1420 CHz M 90 by il
£0 gy . ]' : 0 g
EED e ¢ e o e e ey s e o ,‘..._,u_.. xc e ors e Y ey s e gy = e = S e o = LSS
30 dbys 30 dBuv
Btn::;.l..ﬂ GHz 691 E Stop 3.0 GHz ;ITJ:I:'IEI GHz 691 &s Etﬂ 3.0 GHz
Marker Marker
lv:::]l Rof | !rc:l K-v:l:h;F e | Y:‘::I::ﬂ.u‘ | Function | Function Result | lv::_:all ret | Trc | x-u:b.l_zz o | v::?:?—.a,..' | _Function | Function Result |
. J1 —— —— _ Meavuring... ﬁ-m - - 7945 GHe | AR | Messuring.. [ENRNEAID = v
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Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 (Hz

————————~ - = - = -
(%) (2} Spectrum 4 (X £ Spectrum 4 () b 2
Ref Level 107.00 dagy - RBW 1 MH2 Ref Lavel 107.00 aBuv - RBW 1 MHz
Att 2006 SWT 60 ms & VAW 3 MHz Mode Auto Sweep Att 2038  SWT 80 me @ VAW 3 MHI  Mode suto SwDEE
@ 1Pk View @ 1Pk View
M1l SR dBpY M) EERTE T
100 &8 0760 GHz |l 100 dau +. 8700 GH|
90 die -§ 90 ol —
B0 By B0 Ry
70 BN 70 o
A0 2 =T £0 a8
. o altdy e S - ’ i npsdraand sl o
mm_._ml\-.&l.-.‘..‘ =i W PSS B R Tt U a 2 ajs I e FURPLRERE LCPNS Sl D s e
40 dag 40 a8,
30 deys 30 iy
20 oy 20 iy
10 g8 10 dh
Btart 3.0 GHz 691 pts HE 18.0 GHz Btart 3.0 GHz 691 LS SYEE 18.0 GHz
[ Marker Marker
Type | Ret | Tre | ¥ -value | ¥-value | Function | Function Besult I} _Type | met | Tee | K-value | Y-value | Funetion | Function Resubt |
M1 1] 4.878 GHz 54 64 deyy M1 1 2,578 Ghz 4,48 dBpv 1

. ) . 1

| Heasuring...

T e

Horizontal // Average for 3 Gz to 18 Glz

Vertical // Average for 3 @z to 18 Gz

Rof Luvel 10100 digy - REW 1 MH2

Count 100,100

<)

Spectrum 4 (X
Rof Lavel 101.00 dBuv - RBW

At 10dE  SWT 60 ms & YBW 1 MMz  Mode Auto Sweep At 10 dE  BWT &0 ms = VBW

Count 100/100

1 MHz

Spectrum 4

3MHZ  Mode Auto Sweep

®) =

@ LRm AvgPwr

(@ 1°m AvgPwr

111l $1.90 dBpv 111} 12.87 dBpv]
4 0 Gz 16700 GHz,
0 des 90 digh
£0 d2ya 20 dny
0 iy 7D b
60 By 60 dbuv
S0 g S0 ol
40 a8y 1 40 aiy T
il W TR N PR | — 5 I, Sov o N TN =y N = iN =
30 R 30 dgyn
20 Ryl 20 By
10 g 10 gy
Btart 3.0 GHT 691 pts Stop 16.0 GHz §l Start 3.0 GHz 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | w-valus | Y-volue | Funetion | Function Result |} Type | et | Tre | X-value | Y-value | Function | Function Pesult |
M1 1] % B7B GHz 41,60 dByy M1 1 4878 GHz | 42.87 dBpV 1 |
X T S X T

Note.

1. 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) (dB«Y) (H/V) (dB) (dB) (dBV/m) (dBuV/m) (dB)
2121.60 50.90 Peak H -0.68 - 50.22 74.00 23.78
4921.00 52.43 Peak H 7.86 - 60.29 74.00 13.71
4921.00 38.41 Average H 7.86 - 46.27 54.00 7.73
1794.50 51.08 Peak \Y -2.78 - 48.21 74.00 25.79
4921.00 52.74 Peak \Y 8.02 - 60.76 74.00 13.24
4921.00 41.64 Average \Y/ 7.86 - 49.50 54.00 4.50
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBgv) (H/V) (dB) (dB) (dBgV/m) (dBV/m) (dB)
2484.09 52.18 Peak H 0.07 - 52.25 74.00 21.75
2492.85 50.49 Peak \Y 0.09 - 50.58 74.00 23.42
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrumz = Specrum2 (1) | SRS ||
N st o VO A e i i o i i O T e s e
@10k View . = T ETEN]
400 gBu St 1
o M) Mif1]
1 D S Sl "r . T 1 | - e | : :
55 GHz i g Eu_fpi'g' (LG "ﬁ"’i’if’fﬁiz" [ 691 pis -'ai'g'e 2,51 GHz |
:y;:::uﬁ Raf | rm.J ®-walun | ¥-value |__Function | Function Result | ] :y;:_;]] Ret | rn:]| X-value - | vli:.alluza | Function Function Result |
‘ | Measuring... lll"ln - ] — | Measuring... i!lllll a
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e—— — ~ = == =
(x] (il Spectrum 4 (X £ Spectrum 4 () | o
Ref Level 107.00 dagy & REBW 1 MH2 Ref Lavel 107.00 aBuv - RBW 1 MHz
Att 20 d6  SWT 60 ms & VAW 3 MH:  Mode Auto Sweep Att 2038  SWT 80 me @ VAW 3 MHI  Mode suto Swrme
@ 1Pk View @ 1Pk View
M1l 5743 dBpv M) 52,74 dBpV|
100 &8, 8710 GHzjll 100 dBys 4+.9430 GHY|
90 die - - - - " -§ 90 ol —
B0 By B0 Ry
70 dB 70 6B,
60 2 60 dny
- ack PO TR 3 s A
5 AR ST - PO SUREOAP) U PN NUSIWI il s ak N R W P I SEREIES EN SN PO okl b oo
40 dag 40 a8,
30 deys 30 iy
20 oy 20 iy
10 8 10 s
Btart 3.0 GHz 691 pts BQE 18.0 GHz Btart 3.0 GHz 691 LS 8\‘22 18.0 GHz
[ Marker Marker
Type | Ret | Tre | ®-value | ¥-value | Function | Function Besult I} _Type | met | Tee | K-valug | Y-value | Funetion | Function Resubt |
M1 1] 4.921 GHz 52,43 deyv M1 | 1943 GHz 52.74 dBpv |
i I . 1 R T
Spectrum 4 Spectrum 4 @ Ir“?
Ref Level 101 00 dagy - RBW 1 MH2 Rof Lavel 101.00 dBpv - RBW 1 MHz
At 10dE  SWT 60 ms & VAW 3 MHz  Mode Auto Sweep Al 1048 SWT &0m: & VAW 3 MHI Mode Auto Sweep
Count 100/100 Count 100/100
1Rm AvgPwr 1Fm AvgPwr
mi1] 041 dapy mif1] V168 dBpy
40210 GHz 4.0210 GHz
S0 diuy 90 o
B0 das B0 deys
70 e 0 diy;
0 diy 0 diy
50 iy S50 B\
Ml
40 4By - 40 By !
e B [ B P N T W il L] a D o S e—— ) [ o
30 day) - — - - 30 g8 — - — —
20 diya 20 an
10 iy 10 By
Btart 3.0 GHz 691 pts EIE 18.0 GHz Blart 3.0 GHz 691 E BNIIE 18.0 GHz
Marker Marker
Type | Ratf | Trc | ¥ -value | ¥-value | Function | Function Result I} 1ype | ret | Tre | X-value | ¥-value | Function | Function Rasult |
M1 1] 4.921 GHz 3641 dapy M1 1 4,971 GHr 41.84 dByY i
i e X _ 1 T Wearurn.. ARG W8

Note.
1. Average test would be performed if the peak result were greater than the average limit.

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.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (36 ) of (58)
www.kes.co.kr

KES Co., Ltd. _
3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0023

Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1835.00 49.66 Peak H -2.49 - 47.17 74.00 26.83
4813.00 54.10 Peak H 7.06 - 61.16 74.00 12.84
4813.00 42.09 Average H 7.06 - 49.15 54.00 4.85
1441.40 49.59 Peak \Y -5.99 - 43.60 74.00 30.40
4813.00 53.81 Peak \Y 7.06 - 60.87 74.00 13.13
4 834.00 41.12 Average \ 7.22 - 48.34 54.00 5.66
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBw&Y) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 389.18 53.67 Peak H -0.13 - 53.54 74.00 20.46
2 389.70 50.72 Peak \Y -0.13 - 50.59 74.00 23.41
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
'specwm — 0 = e 0 [ " 'specwm = 0 T T 0
1Pk View i e @ 1Pk View - .“ -
0 day . '4_ A 60 day =
T — 4 g = S0-gluMw
St 1 g : PRI IS — o L o 797 Gz
Markar Markar
m:]| Rat | m:_ N-\rul;lls - | _I Function | Function Result | w?_:| Raf | n-r,1 J(-vn\?nﬂ e | T.I;(:I:ZEP - | Function | Function Result |
e 2 A e T -
e i e
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Horizontal // Peak for 1 Gz to 3 (i Vertical // Peak for 1 Gz to 3 Gikz
| sp G spectrum 3 () [ Spscteumsn Spectrum@ (| Spectrum 3 @ﬁ:l ugl?
Rl Laswil 107,00 gy » RBW 1Mz Rl Lavel 107,00 dbuv = REW 1MH:
At 208 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 20d8  SWT 2ms @ VBW 3MHz  Mode Auto Sweep
@17k View @17k View
EE Y] 1966 dByY MzZ[1] 40 59 dB Y]
100 BBy~ T 100500 GHzll 100 8- M 144140 Ghiz
sl 10742 dibpy sMaf1] H 9505 dipv]
o0 ey 240810 GHz [l op gy ‘ 2 ADELD ZH3]
BO i B0 diy !
0 g 70 diu
60 60 By ‘
BN imeme ot Ty r——r = 7 | r— s v e g i = e 1L LT v e e o Y PP S e v gt g Y Twrere e It.~---- SRR S
40 df 40 ciy
30 dBu 30 a8,
20 g8y 20 dBuv:
10 B 10 g
| Btart 1.0 anz 651 pis Stop 3.0 GHz_jf Start 1.0 GHz 651 pts Stop 3.0 GHz
Marker Marker
Typo | Raf | Trc | ®-walug 1 ¥ -valum | Funetion | Function Result I rype | mot | Tec | H-walhue | ¥-walus | Function__| Function Besull |
M1 1] 2.4081 GHz 101.42 dBpy M1 1 Z,4081 GHz | 95,85 dBpY
M2 1 1.835 GHz 43,66 dBY M2 | 1.4414 GHz 45,59 dByv
X T G Y T
Horizontal // Peak for 3 @z to 18 (i Vertical // Peak for 3 G to 18 Gk

At
Count 100,100

Rof Lovel 10000 dégy

1006 8wWT

4 (x}] Spectrum 4

& RBW 1 MH2
60 ms = VBW 3 MHz

Mode Auto Sweep

®

Rof Lovel 101,00 diuy
Att
Caunt 100/100

= RBW 1 MH:
1036 BWT 60 ms = VBW 3 MHz

a @l Spectrum 4 (&) a B3] Spectrum 4 @I |"¥"
Rl Laswial 107,00 dgy - RBW 1 M2 Rl vl 107,00 dbuv - RBW 1 MHz
At 20 dE  SWT 50 ms & VBW 3MH:  Mode Auto Sweep At 208 SWY S0ms @ VBW 3MH:  Mode Auto Sweep
@ 1Pk View YR
11l 5410 dBpv M) 53,01 dBpV]
100 8y 0100 cHzll 100 g D130 GHz
0 g 0 e
B0 dBLn— B0 By
70 70
60 B — = 60 dhuv——
I b e Lo IR VIR | Sy PO P TN s e st [P ) JRION Sroverry R R o T N PO O ot AR nur el
EnBe 32
40 deu 40 iy
30 B 30 dBy
20 dei 20
10 ci 10 i
| Btart 3.0 GHz 691 pls Stop 16.0 GHz | 5tart 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker
Type | Rat | Tre | ¥ -value | Yovalue | Function | Function Result I _1ype | vet | Tre | H-valug | Y-value | Function | Function Rasult |
M1 1 4813 GHr 5210 depy | T [l 1,513 GHz 55.61 dBpy | ]
n B ;i T Feamarmg. RO 8
Horizontal // Average for 3 Gz to 18 Gk Vertical // Average for 3 Gz to 18 iz

Spectrum 4 @J

Mode Asuto Sweep

(@ 1 Avgiw:

(@ 1°m AvgPwr

Y] ¥2.00 dBpv ML) VL12Z dnpv]
0100 GHz 1. B4 GHz|
0 des 90 digh
B0 dBy 80 dny
0 iy 7D b
60 B 60 dBuv
S0 gy S0 ol
40 amy I 40 agu 'l
PP et e - —f S — — P i e o — .,
20 Ryl 20 By
10 g 10 gy
Brart 3.0 GHT 691 pts Stop 16.0 GHz i Start 5.0 GHr 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | w-valus | Y-volue | Function | Function Result || Type | Ret | Tre | X-value | Y-value | Function | Function Pesult |
BT V| 4.813 GH: 42.09 deyv i I M1 4,634 GHz | 41,12 dBuv |
T T T X T ]

Note.

1. 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 mode Ant. Pol. CF DCF Field strength Limit Margin

(MHz) (dB4V) (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1305.40 49.60 Peak H -6.83 - 42.77 74.00 31.23
4 878.00 54.63 Peak H 7.54 - 62.17 74.00 11.83
4 878.00 41.94 Average H 7.54 - 49.48 54.00 4,52
1739.50 49,93 Peak \Y -3.40 - 46.53 74.00 27.47
4 856.00 53.66 Peak \Y 7.38 - 61.04 74.00 12.96
4 878.00 42.44 Average \ 7.54 - 49.98 54.00 4.02
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gk to 3 Gz

(Specum i Speesum@ GO Spectrum 3 (B Specrum3 ) | ERSRRC]) =
Ref Lavel 107.00 digy ® RBW 1 MHz Rof Lavel 107.00 dBuv - RBW 1 MHz

Att — 20 d& BWT 2 ms & VEBW 3 MHz Mode Auto Sweep Att 20 & BWT 2 ms & VBW I MHZ  Mode Auto Sweep

100 g8 } el o B | [F— B

— M1 | ordelnd WY Mif1] Y

" 1 .

S T e R A e — e = e IR T e ey gy 1 e vy = T
30 a8y 30 dBuv

;Itjn::i.l..ﬂ GHz 691 E Stop 3.0 GHz ;ITJ:I:'IEI GHz 691 &s Etﬂ 3.0 GHz

Marker Marker

w:::]l Rof | m.'l K-V:I-l.:al" o | Y;:a:l:::ﬂl_'ll Function | Function Result | lv::_:all ret | Trc | x-';b"-.e._ s | ':':"Z'f'f'-.a..,- | __Function | Function Result |
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Horizontal // Peak for 3 Gk to 18 Gk Vertical // Peak for 3 Gz to 18 Gk
- a (2} Spectrum 4 (X Ii’q; Spectrum 4 (%) I.u.-,'?
Rof Lovel 107.00 digy ® RBW 1 M2 Rol Luval 107.00 dBuv ® RBW 1 MH:
an 2006 SWT 60 ms @ VBW 3 MH:  Mode Auto Cwesp A 2005 SWY 80 ms w VBW 3 MH:  Mode duto Sweep
(@ 1Pk view @17k vView
sMM1l1] H4.63 dBpy M) S3.66 A8
100 By 0700 arizfl 100 gaw 48560 GH2
90 g —t- - - - - ~j - M =0 o —
80 dBy 80 diy
70 dmi 70 o
60 dEuA —~ 60 dauV——
50 gt ‘I = S Y el i sl e i i | =0 5 (e T W b i s ki A v bt s AR e
+0 day 40 a8
30 ey 30 dey
20 oy 20 iy
10 10 dis
| 5tart 3.0 Gz 691 pis Stop 10.0 GHz jf{ Slart 3.0 GHz 691 pts Stop 10.0 GHz
[ Marker Marker
Type | Ret | Tre | ¥ -value | ¥-value | Function | Function Besult I} _Type | et | Trc | K-valus | Y-value | Funetion | Function Resubt |
M1 1] 4878 GHz 54,63 depv M1 [ 3 <56 Ghz 53.68 dopv ]
bt ——— ——T T
Horizontal // Average for 3 Gz to 18 Glkz Vertical // Average for 3 Gz to 18 Gk

= i
Spectrum 4 (&) @ L3
Rl Lisvel 101 00 diy - REW 1 MU Ral Lavel 101,00 abuy - RBW 1 MHz
Att 10d6  SWT 60 ms & VAW 3 MH: Mode Auto Sweep Att 1088 SWT 80 m: & VBW 3 MHZ  Mode suto Sweep
Count 100,100 Count 100,100
[@1°m Avgrwr 16m AvgPwr
mi[1] 194 ditpv Mif1] V2 AV
46700 CHE 187D GHZ
0 day 0
B0 dip B0 oy
70 oy 70 oy
60 diy 60 o,
S0 dey SO oy
11 1
ey ! o i ! R I
oS P S N S W FOS WO [ Oy T, Lo O e B e [ S S [ O e
30 deyr - 30 dbuV
20 dey 20 Ay
10 dByn, 10 any
Btart 3.0 GHz 691 pts BQE 18.0 GHz Btart 3.0 GHz 691 LS 8\'22 18.0 GHz
[ Marker Marker
Type | Ret | Tre | ¥ -value | ¥-value | Function | Function Besult I} _Type | et | Trc | K-value | Y-value | Funetion | Function Resubt |
M1 1 4,878 GHz 41,54 depy M1 1 2,578 Ghz 42,44 dBpv |

Y SR _ Y T R

Note.
1. Average test would be performed if the peak result were greater than the average limit.

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.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (40 ) of (58)
www.kes.co.kr

KES Co., Ltd. _
3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0023

Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) (HIV) (dB) (dB) (dBV/m) (dB@V/m) (dB)
1846.60 50.27 Peak H -2.38 - 47.89 74.00 26.11
4921.00 52.20 Peak H 7.86 - 60.06 74.00 13.94
4921.00 37.75 Average H 7.86 - 4561 54.00 8.39
1328.50 49.63 Peak \Y -6.68 - 42.95 74.00 31.05
4921.00 52.22 Peak \Y 7.86 - 60.08 74.00 13.92
4921.00 40.86 Average \Y 7.86 - 48.72 54.00 5.28
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
() (dB&V) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 484.09 51.71 Peak H 0.07 - 51.78 74.00 22.22
2 488.15 50.83 Peak \Y 0.08 - 50.91 74.00 23.09
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
oectrumz 0 [ SNGSC ) | (e seecrmz O S eee)) |
.i""' o ' @ W S ats_ il i :i:“" T i o I Wiy i
100 By, b . aicey II:;IIEII'::“ Thir]
B0 dBuy |
. \ i | i
0 II.“"“ R | SESHIFEES S —— b ERSH (R L. 58 . -
T T ' o TS Lo — e T EETIT
Markar Markar
.,f.:]| Rat | m:_l :-v;ulz:;ﬁ e | Y-,:':I;-J:e.. .-l Function | Function Result | w?_:| Rat | Trr,] X-valuo __ | T-.S‘:I:'L'-e,. - | Function | Function Result |
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gikz
Spectrum 3 (€3] IE Spectrum 3 @ﬁ:i Ir’!P
Rof Lovel 107.00 d8g - RBW 1 MHz Rof Lavel 10700 dBuy & RBW 1 MHr
ant 20d6  SWT 2ms = VAW 3MHz  Mode Auto Sweep At 2048 BWT 2 ms = VAW 3 MMz Mode auto Sweep
@ 1Pk View @10k View
Mz 1] 507 By M2[1] 9,60 dB v
100 28, M L4660 Hzlll 100 By THZ]
mif1] it .54 dBpY Mif1] 88,65 dBV
90 g 236020 GHZ [ o0 apg 2 46020 GH2
B0 iy | BO By
il 0 iy
60 dBun Jl 60 g8y [|
R T e e e =i EELT - T e T~ T T = - S T T T = v L\-—Ju_ua_»e-u- e
40 oy 40 o
0 days 30 dag
0 gy 20 dig
10 oy 10 ot
Start 1.0 GHz 691 pts Stop 3.0 GHz il Start 1.0 Gz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rt | Trc | ¥-valus | ¥-value | Function | Function Result I Type | et | Trc | X-valug | Y-valug | Function | Function Resuft |
M1 =3 2 4602 GHz 97,34 depv M1 [ 34602 GHz | 6,55 dByY I
Mz 1 15466 GHz 50.27 depv Mz 1 1,3265 GHz | 46.63 dBpv
S— D L e SR ]
Horizontal // Peak for 3 @k to 18 Gk Vertical // Peak for 3 Gz to 18 G
Spectrum 4 Spectum 4 (%) [
Rl Laval 107.00 dégn - RBW 1 MH2 Rof Lavel 107,00 diuy & RBW 1 MHz
Att 20 dE  BWT 60 ms = YBW 3 MHZ _ Mode Auto Swesp Att 2038 SWT 80ms = VBW 3 MHZ  Mode suto Sweep
@17k View @17k View
sif1] 5720 dBv #Mif1] 52 i
100 By +.0710 GHzll 100 @By +.9210 GHz
90 deys 90 diy
B0 By B0
70 dBu- 70 oy
60 a8y 60 aiy
M3 R M1 vl
s % = . SRS PRI LIPS, o i s SN ELE N P O RO BTN VPN e e
40 diy 40 dig!
30 dB 30 dauh
20 B —1 -3 20 iy -
10 g8y 10 ay
Start 3.0 GHz 691 pts Stop 16.0 GHz §l Start 3.0 GHr 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | ®-valus | Y-volue | Funetion | Function Result |} Type | et | Tre | X-value | Y-value | Function | Function Pesult |
ML 1| 4921 GHz 52.20 deyv | Mi 1 4,621 Ghz | 52,22 dByy | ]
L _‘: | Mrasuning.. m I’ _‘: | Measuring.., W
Horizontal // Average for 3 Gz to 18 G Vertical // Average for 3 iz to 18 Gz
u (x} (i) Spectrum a4 (X IE Spectrum 4 (%) IuP
Rl Laval 10100 dégn - RBW 1 MH2 Rof Laved 101,00 diuy & RBW 1 MHz
At 10dE  SWT 60 ms & YBW 1 MMz  Mode Auto Sweep At 10dE SWT 60m: & VBW 3 MHZ Mode iuto Sweep
Count 100,100 Count 100/100
@ LRm AvgPwr @ LRm AvgPwr
1111 57.75 dBpY 111] V.66 dnjv]
40210 GHz 10210 GHz|
0 des 90 digh
20 day 80 iy
0 iy 7D b
60 By 60 dbuv
S0 g 50 gy
40 a8y Lo 40 B Y
30 Ry 30 Ry =
0 geys 20 By
10 g 10 gy
Start 3.0 GHz 691 pts Stop 16.0 GHz §l Start 3.0 GHz 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | ®-valus | Y-wolue | Funetion | Function Result |} Type | et | Tre | X-value | Y-value | Function | Function Pesult |
ML 1 4.921 GHz 37.75 deyv I M1 |l 4,621 GH | 40.86 dBuV |
— e L e GE —

Note.

1. 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

(MHz) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)

1704.80 51.57 Peak H -3.74 - 47.83 74.00 26.17
4 856.00 52.92 Peak 7.38 - 60.30 74.00 13.70
4 834.00 38.88 Average H 7.22 - 46.10 54.00 7.90
1305.40 51.28 Peak \Y -6.83 - 44.45 74.00 29.55
4 834.00 55.21 Peak \Y 7.22 - 62.43 74.00 11.57
4 856.00 40.94 Average \Y 7.38 48.32 54.00 5.68

- Bandedge

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

(M) (dB&V) (HV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
2 387.47 57.05 Peak H -0.14 - 56.91 74.00 17.09
2 389.86 4452 Average \Y -0.13 - 44.39 54.00 9.61
2 386.05 52.67 Peak \Y -0.14 - 52.53 74.00 21.47
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

[~ - — = — —
Spectrum 9 [} (%] = | Spectrum (1} (%} a9
Rl Lival 107,00 dégy & RBW 1 MH: | Rof Lavel 107,00 abuy & RBW 1 MHz
Att 20 dF @ BWT 1 ms @ VBW 3 MHz  Mode Auta FFT Att 20 35 @ BWT 1 ms & VBW 3 MHz  Mode suto FFT
@17k Hax |
| Malal Magl |
100 cagh g 100 di
| M1 I Mif1]
90 ey f M o0 sy f
B0 a8y . B0 dayid .
70 deunt t 70 8y 1
£0 dal &0 8 L
1 - M k-
50 diph 0, e =
40 dBpM 40 gy
0 deuhy 30 iy
20 deu 20 dhuy
10 gl ! 10 ¢t
Start 2.3 GHz 691 pts Stop 7,44 Griz_fl Start 2.3 GHz 691 pis Stop 7,43 GHz
Markor Markor
Type | Rel | Tre | ®-walu I ¥-valus | __Funetion | Function Result I _Type | Bet | Trc | X-walue | ¥-walus | __Function | Function Result ||
M1 It 2.31 GHz 45,58 By M1 3 2.31 GHRz 45.22 dBpv
Mz 1 2,39 GHz 57.34 dayy Mz 1 2,32 GHr 52.12 dBpy
M3 2,36747 GHz 57.05 dByy M3 1 2.35605 GHz | 52,67 dBuV

Feasorna. LU W

T L N

i?_estricted band // Horizbntal /I Average

_ Restricted band // Vertical Il Average

Att
Count 100,
(@ 1Fm AvoLo:

Rof Lavel 5400 deuv

& REBW 1 MHz
S8 @ BWT 1ms @ VBW 3MHz  Mode duto FET

100
q

mali]

o0 dap

BD dButt

Mi[1] 94,88 dEY

2.310000 GHz

70 gy

60 deutd

50 diy-

40 dEu

s
30 dap

20 B

10, alyid

0 dBuhe s —-

Start 2.3 G

Hz

691 EQ

M 2.44 GHz

Markor
Type | Rol
M1

®-walu I ¥-valus | __Funetion | Function Result

M2
M3

Lrre |
It 2.31 GHz 34.80 gV
48,81 depv

44.52 dBuv

1 2.39 GHz

2,36686 GHz

W e |

HMeasuring...

N/A
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Horizontal // Peak for 1 Gz to 3 (i Vertical // Peak for 1 Gz to 3 Gikz
| sp G spectrum 3 () [ Spscteumsn Spectrum@ (| Spectrum 3 @ﬁ:l ugl?
Rafl Luvel 107.00 g8,y * RBW 1 MH: Rol Luval 107.00 dBuv & RAW 1MH:
Att 2006 SWT 2ms @ VBW 3MHz  Mode Auto Swesp Att 208 EWT 2ms @ VBW 3MH  Mode Auto Sweep
@37k view @17k view
CER] - 51,57 dByv EE] 51,20 dBpv
100 dByh- g’ 170400 GHzll 100 dByi- M 1, 30540 Ghiz
ML) b1 99,10 dipy sif1] % G658 dBpv|
oD g 2.41100 GHzfll ap gpy . 2 41100 GHz
BO i t B0 diy ll
70 giw : 70 iy
60 g8 l 60 o
FIWSTPVINE SN SRS NS A PSR SRS SR et N e R e e e e g e S S
0 g 40 il
30 diy 30 48,
20 dauy 20 diuy
10 dayv 10 digv
[5tart 1.0 aHiz 691 pis Stop 9.0 GHz fl Start 1.0 GHz 691 pts Stop 9.0 GHz
Markar Markur
Typo | Raf | Trc | ®-walug 1 ¥ -valu | Funetion | Function Result I rype | mot | Tec | H-walhue | ¥-walus | Function__| Function Besull |
Mi_ | 1 2.411 GHz 55.10 gBpv 1 M1 (E 2,411 Ghz | 93.65 dBpv
M2 1 1.7048 GHz 51.57 dey | [ 1,3054 GHz 51.26 dByv
Bt 1 Feammne @RI W N B L
Horizontal // Peak for 3 @z to 18 (i Vertical // Peak for 3 G to 18 Gk

a’ grim@ )| Spectrum 4 @I ""%"

Ol Spscrum @ )| Spectrum 4 (®)

Rl Luvel 107 00 déyy - REW 1 MH2 Rl vl 107,00 dbuv - RBW 1 hHz
Ant 20 d6  SWT 60 ms & VBW 3 MHz _ Mode Auto Sweep At 208 SWY S0ms @ VBW 3MH:  Mode Auto Sweep
[@ 17k View (@ 17k Viaw
11l 52,97 dBpV M) 55.71 dBpV]
100 deigs 560 GHzll 100 gy B340 GHz
a0 iy 0 dilgh
B0 ey — - - - s B0 gl
70 dEy 70 o8
G0 By 60 By
R RO i G 1 " N [P Rt ) Ry
T ) Ky T T e Y [ T e S (R M _—— .
40 diyy 40 diydy
30 dEi 30 dig
20 oy 20 diy
10 iy 10 diu
Blart 3.0 GHz 691 pts Stop 18.0 GHz_j| Gtart 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker
Type | Rat | Tre | ¥ -value | Y-value | Function | Function Result I _1ype | vet | Tre | H-valug | Y-value | Function | Function Rasult |
M1 | 1 4 856 GHz 52.92 dapy | M1 | 1l 4,534 GHr 5521 dBpv | |

v e | i e ——

Horizontal // Average for 3 Gz to 18 Gk Vertical // Average for 3 Gz to 18 iz
MR S st ©| [ (e pee s SPSR SR Specim 4 ®)| =]

Rl Laval 10100 dégn - RBW 1 MH2 Rof Laved 101,00 diuy & RBW 1 MHz
At 10dE BWT 60 ms & YBW I MHZ  Mode Auto Sweep At 10dE SWT 60m: & VBW 3 MHZ Mode Auto Sweep
Count 100,100 Caunt 100/100
(@ 1hm AvgPwr (@ 1im AvgPwr
111l 3980 dBpv Mi[1] NG
4,840 GHz 18560 GHz,
0 des 90 digh
B0 dBy 80 dny
0 iy 7D b
60 B 60 dBuv
S0 gy S0 ol
)
40 amy j 40 agu I
30 g ———— r — — = i, o - - 30 cev - S oEE e =3 ol ™
20 Ryl 20 By
10 g 10 gy
Start 3.0 CHz 691 pts Stop 16.0 GHz i Start 5.0 GHr 691 pts Stop 18.0 GHz
| Marker | Marker
Type | Ref | Tre | w-valus | Y-volue | Function | Function Result || Type | Ret | Tre | X-value | Y-value | Function | Function Pesult |
Mi 1l 4634 G 55 68 dgyv { | TR 4856 Grs | 40.94 dagy | |
T T @ Y T

Note.
1. 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: 06
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1 840.80 50.46 Peak H -2.44 - 48.02 74.00 25.98
4 878.00 53.34 Peak 7.54 - 60.88 74.00 13.12
4 878.00 39.56 Average H 7.54 - 47.10 54.00 6.90
1797.40 52.51 Peak \Y/ -2.84 - 49.67 74.00 24.33
4 856.00 53.64 Peak Vv 7.38 - 61.02 74.00 12.98
4 856.00 39.78 Average \Y 7.38 - 47.16 54.00 6.84
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gk to 3 Gz
‘Spectrum )| spectrum3 (& i@ Spectrum 3 (B ﬁ:i @
= T Mz 1] o : . \1-':| 1]
AV — St I,; 2 100 g8y prem— i
20 RV —t- | 12l =0 g — B
B0 diy | B0 dhyh : |
70 diy 70 diy, |
60 diyy : 1 60 diyy | |
e R i A e o S0 e o e 2 EE r -
:‘%Q_U::_::(“tl.ﬂ GHz : 691 pts M 3.0 GHz .‘;1:: ll.l'l GHz 691 L“ m 3.0 GHz
'Er':ll Raf | IrI:I] :-v_:u:.;r — | Y;;a]l.:n:q . | Funetion | Function Resull | '“::ll Raf | Tn:]l xu_-r:u: — | 1;\;:2.:5 - | Function | Function Resull ||
2 3408 GHz E By e e 2 o 7974 GHz 2.51 dBpV e -
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Horizontal // Average for 1 Gz to 3 Gz Vertical // Average for 1 Gz to 3 Gz
I Spectrum 4 @I ul‘

Spectrum 4 (X

Rof Lavel 107.00 digy - RBW 1 MHz Rof Lavel 107.00 diuv & RBW 1 MHz
Att 20 dE  BWT 60 ms = YBW 3 MHZ _ Mode Auto Swesp Att 2038 SWT 80ms = VBW 3 MHZ  Mode suto Sweep
(@ 1Pk Viaw (@ 1Pk view
sif1] 53.34 dBV #Mif1] 53,64 dBpV]
100 i —1- - - - v 700 Gzl 100 duy- . . | . . 8560 CHs
1
90 deys t 90 dagh
B0 I 60 de
70 dBu- - - - . . - —fl 70 ditg
60 By T 60 aiy
o A Lol T e TN e : T T BT s Ay
ﬂm-«-]-'-l-r-u"-' CeT o N CYEPIRID | ISR P ST el mw.ahnaa.-.‘: = WP PO PPN U IWEE Kla™VoanY. i Was
40 oy T 40 diy
30 dew 1 30 deus
20 dBN—- - wf - - M 20 s
10 ey L 10 a8y
Start 3.0 GHz 691 pts Stop 16.0 GHz §l Start 3.0 GHr 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | w-valus | Y-volue | Funetion | Function Result |} Type | et | Tre | X-value | Y-value | Function | Function Pesult |
M1 1 4 878 GHz 53 34 depv M1 [=1 4,856 Ghs | £3.04 dByy | |
ey i T )

"Horizontal /I Peak for?; Gz to 18 iz ‘ Vertical // Peak for 3 _GHz to 18 @k

Spectrum 4 @ L2 Spectrum 4 @I |=
Rof Lovel 10000 dégy - RBW 1 MHz Rof Lavel 101,00 dibyv ® RBW 1 MH2
At 10dE  SWT 60 ms & YBW 1 MMz  Mode Auto Sweep At 10dE BWT 60 ms & VBW 3 MHZ Mode iuto Sweep
Count 100,100 Count 100,100
(@ 1Rm AvgPwr (@ 1Pm AvgPwr
111l 39.56 dBpv 111} 39,74 dBpv]
40 GHE 18560 GHz,
0 g T °0 dey
£0 d2ya £0 iy
70 deu 70 dy
60 de B0 s
S0 g T S0 ol
40 a8 x T 40 aBy T
i A T BT T P | WS e T R il A ) e B et } =
EL - — e - 0 By —
20 days - 20 i
10 g T 10 digh,
i
Btart 3.0 GHT 691 pts Stop 16.0 GHz || Btart 3.0 GHr 691 pts ftop 10.0 GHz
| Marker | Marker
Type | Ref | Tre | w-valus | Y-value | Function | Function Result || Type | ®et | Tre | X-value | Y-value | Function | Function Pesult |
M1 11 4078 GHz 35.56 depy M1 | 1 4,656 Gz | 39.78 dByv | |
R T T )

Note.
1. 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
(MHz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1710.60 50.86 Peak H -3.68 - 47.18 74.00 26.82
1780.00 50.27 Peak \Y -3.01 - 47.26 74.00 26.74
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mtz) (dB«V) (HNV) (dB) (dB) (dBaV/m) (dBgV/m) (dB)
2484.73 52.70 Peak H 0.08 - 52.78 74.00 21.22
2497.15 51.48 Peak \Y 0.10 - 51.58 74.00 22.42
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
woemmz  © [ Spearum2 o |G ) ||
.:A:r’:‘;u.l:jl i LL:J::L - SWT 1 ms : ::: 1:: Mode aAuto Swaop .i‘{':t::l: IINIJ-.}:B:; - BWT | ms : :::: <:::- Mode Auto Sweep
| EETEY] mMafi] 5146 dBpY]
&0 dey 4 I 60 B N =
50 dBuh g 1 S | L 50 ci b it by - o
e ITEE e R s LRI
Markar Markar
w?:]| Rat | m:_ N-v;uI:IB — | Ysrzlun _| Function | Function Result | w.::| Raf | rrr,]l X-valun | YE:“LIIITZEP y | Function | Function Result [l
= = = A
Toasurnge ERIRARES W8 Heavarng. LN W8
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gz

Hessurna.. QIRIAD W

T —— = = o | - It
() Spectrum3 () . Spectrum 3 (B b 2
Rl Luvel 107 00 déy - RBW 1 MHz Rel Lavel 107,00 digy = REAW 1MH:
Art 2006 SWT 2ms @ VBW 3 MHz  Mode 4uto Sweep At 2095 SWT 2 ms @ VBW 3 MH:  Mode Auto Sweep
(@ 17k View (@ 17k View
w2 1] 5086 diyy MzZ[1] 50.27 dBpV]
100 dByA- 171060 Ghzll 100 d8y- 1.76000 Ghz
mif1) Ta 96,41 dibp mil1] E 050 dBpY
a0 dig ‘ \ 2 4000 GHall ap gayy T 2 A0 GHz
L
B diy | B0 dRyh
70 gl | 70 diu |
60 geuy 60 d t |
¥ o i )
50 0 il :
S 7 T i, e v 6 P A, e = et s T v o e o e e L s
40 dig 40 dilgs
30 B 30 48
20 diuv— 20 dBuv
10 s 10 dilgiv:
Htort 1.0 GHz 691 pts Stop 3.0 GHz_fl Start 1.0 GHz 691 pts Stop 3.0 GHz
Markar Markar
Typo | Raf | Trc | ®-walug 1 ¥ -valum | Funetion | Function Result I rype | mot | Tec | vl | ¥-walus | Function__| Function Besull |
M1 1 2.4399 GHz 98 41 dBpV M1 1 2,439 GHz | 8550 dBpY
Mz 1 1.7106 GHz 50.86 dByy Mz |1 1,78 GHz 50.27 dByv

T I

Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 4 (X)

Rof Lavel 107.00 d2g & RBW 1 MH2

Spectrum 4 @

Ruf Laval 107,00 dByv

® RBW 1 MH:

Al 20dB  SWT 60ms = ¥BW 3 MHz Mode 4uto Sweep Al 205 BWT 60 ms m VBW 3 MHz  Mode suto Swesp
@17k View @ 1Pk View
100 g8y 100 diyn
90 aRy 90 gy
B0 dily B0 Sl
70 dBys 70 déy
B0 iy 60 iy
§ LT WA NP P e sl
| 504t PWLE ™ ik WP Y. Al by ey AR A e L WA TV e " e s T 0 PO o A AL Ay M Rl
40 40
30 iy 30 s
20 dRy 20 didy
10 10 i
Start 3.0 GHz 691 pts Stop 16.0 GHz §f Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Markar
_ e ———— ) " T )

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

2 Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 GHz) — Worst case
Mode: 802.11b

Distance of measurement: 3 meter

Channel: 01 (Worst case)
Horizontal Vertical
L )| spectrum3 (& i",!’ Spectrum 3 iﬁ (@
Ref Level 91.00 dguv - RBW 1 MHz Ref Lavel 91.00 dapy & REW 1MH:
At 0 d8 BWT 48 ms & YBW 3 MHz Mode Sweep Al 0 SWT 428 ms & VBW 3 MHz Mode 'QuezE
@ 1Pk M [@ 17k Max
B0 g8V T | B0 o8,
70 B 70 iy
60 deu 60 dBu\:
0 By, 50 gy
40 diy 40 diy
'3‘5.5!'&(.‘1‘- P i ST by P el "._;:‘J_:-:-;::’:":eiﬂ;':*ui"ﬂ-ﬂt "-~~"‘--""u’a"" s i Ml "gﬁ“m‘ R UV, 8 W SRV o DLV, NCTNP PSRRI N iy dosu A
20 dews 20 dih
10 dfigh | 10 o
O d8uiv T - 0 de
Start 16,0 GHz 691 & : Stop 30.0 GHz Start 16.0 GHz 691 ﬁ Stop 30.0 GHz
Stort 16 T ————
Heasuring... s | Measaring... 4

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

Test procedure

Band edge

ANSI C63.10 — Section 11.11

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 kiz

VBW = 300 ki

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

N A WD

Out of band emissions
ANSI C63.10 — Section 11.11
1. Start frequency was set to 30 M and stop frequency was set to 25 Gz for 2.4 (Hz frequencies and
40 (flz for 5 Gz frequencies
RBW = 100 kiz
VBW = 300 Kiz
Detector = Peak
Trace mode = max hold
Sweep time = auto couple
The trace was allowed to stabilize

Nooakw

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

Ref Level 2.25 d8m Offset 1225 dB & RBW 100 kHz
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802.11¢g
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802.11n(HT20)

Spectrum 3 (X [Sa
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Spectrum 3 () [ Speet x ()] Spectruma (X
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3.6 AC conducted emissions
Test setup

EUT

Limit

AC/DC Adapter

LISN

Test Receiver

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 kHiz 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.

Conducted limit (dBV/m)

Frequency of Emission (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

'Fraqtmq* QuasiPeak CAverage | Limit = Margin | Meas. Bandwidth Line  Corr.
= (MHz) | (dBWV)  (dBWV) | (dBWV) (dB) Ter]- (kHz) (dB)
| ms)
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21305000 — 2413 5000 2587 1000.0 9000 L1 100
Neutral Line
Final_Result
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T L
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¢t e A e~y 0190000 - 4170 5404 1234 10000 9000 N 95
; .U: "o 0.190000 5933 ~  B404 4TI 10000 9.000 N 95
1 " 0.240000 ~ 3546 5210 1664 10000 8000 N 96

By 0.240000 53.05 - 6210 9.05 1000.0 9.000 N 9.6

) 0.255000 | — 3308 5159 1851 10000  9.000 N 96

S S O O S 0 - 0.255000 5165 - 6159 994 10000 9000 N 96
150k 300 400 500 BOO 1M M 4M M E B 10M 208 M D_gsml - len- 45._“0_ 13_22_1003;._ E.UW_N 9.5_
0950000 4101 ~ 5600 1499 10000 8000 N 99
27.035000 ~ 2449 5000 2551 10000 9000 N | 100
27.035000 32.08 - 6000 27.92 1000.0 9.000 N 100
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?rl]itz rr?/g:)n Cali(ij:tiOﬂ
Spectrum Analyzer R&S FSV40-N 102194 1 year 2021.01.15
Sgﬁgfafgéizg‘ffrpt HP 83630B 3844A00786 1 year 2021.01.15

Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
DC Power Supply Agilent 6632B MY43004130 1 year 2020.06.24

Attenuator Weinschel 200099 9011 1 year 2021.01.14

Loop Antenna Schwarzbeck FMZzB1513 225 2 years 2021.02.15
Trilog-broadband Schwarzbeck VULB 9163 715 2years | 2020.11.29
antenna
ATTENUATOR 8491A HP 32173 1 year 2020.03.11
Horn Antenna SCHWARZBECK BBHA9170 9?5&!20 2 years 2021.02.19

Preamplifier R&S SCu01 100603 1 year 2020.11.25

Preamplifier AGILENT 8449B 3008A00538 1 year 2020.06.25
EMI Test Receiver R&S ESR3 101781 1 year 2020.04.22
EMI Test Receiver R&S ESU26 100552 1 year 2020.04.19

LISN R&S ENV216 101787 1 year 2021.01.02
Peripheral devices

Device Manufacturer Model No. Serial No.

Laptop LG Electronics Inc., LGS53 306QCZP560949
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