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1. General information
Applicant: Aram Huvis Co., LTD.
Applicant address: Jung-Ja Dong-Rm401-402, Seoul National University Hospital’s

Health Care Innovation Park, 172, Dolma-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

FCC rule part(s): 15.247

FCC ID: XYCACM

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

1.1. EUT description
Equipment under test ACM

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

Modulation technique  DSSS, OFDM
Antenna specification ~ Antenna type : PCB antenna, Peak gain : 5.33 dBi
Power source DC 3.7 V (Internal Rechargeable Battery)
Number of channels 2412 Mz ~2462 Mz (11n_HT20) : 11ch

2422 Mz ~2452 Mz (11n_HT40) : 7ch

1.2. Test configuration

The Aram Huvis Co., LTD. ACM FCC ID: XYCACM was tested per the guidance of KDB 558074 D01
v04, ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious emissions
testing and AC line conducted testing.

1.3. Information about derivative model
N/A

1.4, Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Software and Firmware description
The software and firmware installed in the EUT is version acm_V0.05.07_20170530_1656.
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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).
=1.06 + 10 = 11.06 (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MH 454 dB

Uncertainty for Radiation emission test

- > Wz - B
(include Fundamental emission) 30Wz - 1z 4.36

Above 10z 5.00 dB

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

1.8. 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 (M) Mode
03 2422 802.11n_HT40
06 2437 802.11n_HT40
09 2 452 802.11n_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: 11 Mbps

802.11¢g: 54 Mbps

802.11n_HT20: MCS7

802.11n_HT40: MCS7

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

KES-P-5101-14 Rev. 4

KES

A4



s

KES Co., Ltd.

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

Test report No.:

KES-RF-18T0038
Page (6 ) of (58)

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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The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3. Test results
3.1 6 dB bandwidth

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

Test setup

8.1 or 8.2

EUT

Section 8.1

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

Nogak~owd

Attenuator

Spectrum analyzer

Measure the maximum width of the emission that is constrained by the frequencies associated with

the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB

relative to the maximum level measured in the fundamental emission.

Section 8.2

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

power nulls in the fundamental emission that might be > 6 dB.

Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2483.5 Mk, and 5 725 ~5 850 MLz bands. The minimum 6 dB bandwidth shall be at least 500 kifz.
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Test results
6 dB bandwidth of 20 M bandwidth
Measured 6 dB bandwidth(Miz) o
Limit(Miz)
Frequency(Mtk) 802.11b 802.11g 802.11n
2412 7.53 16.57 17.80
2437 7.13 16.54 17.84 0.5
2462 7.16 16.57 17.80
6 dB bandwidth of 40 Mt bandwidth
Measured 6 dB bandwidth(Mt)
Frequency (M) 802.11n Limit(Mtk)
2422 36.53
2437 36.58 0.5
2452 36.64
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The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3.2. Output power

Test procedure

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

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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Test results
Measured output power (dBm)
- 2412 Mk 2437 Mk 2462 Mk
ode
Peak Average Peak Average Peak Average
11b 7.39 4.08 8.27 5.27 8.77 5.67
11g 15.32 4.13 17.22 5.74 16.40 5.64
11n_HT 20 15.64 4.30 16.90 571 16.33 5.54
- 2422 M 2437 Mk 2452 Mk
ode
Peak Average Peak Average Peak Average
11n_HT 40 15.50 4.54 16.61 5.22 16.27 5.15
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3.3. 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.
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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 -12.33 -18.21 -19.24
2437 -11.44 -18.40 -18.64 8
2462 -11.18 -18.30 -17.72
PSD of 40 Mz bandwidth
Measured PDS(dBm/3lktz)
Frequency(Mk) 802.11n Limit(dBm)
2422 -21.80
2437 -21.03 8
2452 -20.75
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Spectrum Iué" Spectrum Iué"
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802.11n(HT40)
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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 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 GHiz: 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 Y _orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in Y 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.
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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 1 100 0
802.119 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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1 g A g A M gl i md s P Mg bt P AN A ik
0 de odi
o g o g
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i i
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802.11n(HT20) // Middle channel

802.11n(HT40) // Middle channel
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Test results (Below 30 M)
Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06 (Worst case)
Horizontal Vertical
KES <<D {0.009 - 30) MHz LDOP ANT RE TEST>> KES C—5AC #4(10 m) KES <<0 (0.008 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4[10 m)
SAC ®4{10 m) ARH=WM_3¥ -~ 30 WH)_RE.DAT i SAC lq:\' 10 m) ARH-WM_9k ~ 30 M{V)_RE.DAT
Kodal & ARH-WM Sandard : FCC 15.200 Madel ¢ ARH=WI Standard TFCC 15,200
Op. Mode T WIFI Op. Mode L WIFL
’;‘_.\m;nur 1 KES lhur,nln I KES
Poera! Remartt
.'cE:_!a__\f:;mJI e = g E :ae-;‘ugmn
120 120 '
10 T 110 :
100 100 '
s ok :
5 60 = &0 |'
3 0 i 2 o i
(] 60
i "
a0 30
20 [ 12 L H Y8 i s I
o0 Q10 1.00 1000 30,00 0.01 iy 30.00
Froquancy [Mmez] Frequency (LG5
Spectrum Select ion Spectrum Selection
No. Frequency (P) Meading c.f fiesult Limit Margin Remark Wo. Frequency (P) Reading c.f Result Limit Mu'[ug.l”: Remark
P P Ut
[Wiz] (@) [@(1/m)] [d(w/m)] [dBuw/m] () (8]
1 0.350 H 3.0 .2 o,/ 96.7 41.0 ,]. é.“"E’
? 066 H 34 9 59.3 7o 7 2 a9
3 1.389 H 30.2 2086 5.8 85.0 14.2 # .7
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Test results (Below 1 000 M) — Worst case

Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06 (Worst case)

Horizontal // Vertical

m) | SO0 = ¥ 000 iz HE T -[.|):| W_30 1 -|-\=-'|-I..III.1r-{;',\_.'..:;':ﬁlr(.)fi.'1t‘;;f::I.r-??
a0 MHz_WIFI(2.4G)>
Spectrum Selection

No. Frequency (P) Reading c.f Resul t Limit Margin Remark

PK aP QP

[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB]

1 212.481 H 53.8 -28.4 25 .4 43.5 18.1

2 293.719 H 54.6 -25.6 29.0 46.0 17.0

3 400.055 H 53.5 -22 .1 37.4 46.0 8.6

4 600.481 H 45.2 -16.8 28.4 46.0 17.6

5 800.059 H 48.9 -14.7 34.2 46.0 11.8

6 172.590 vV 47 .2 -31.7 15.5 43.5 28.0

7 212.481 vV 48.3 -28.4 19.9 43.5 23.6

8 400.055 vV 57.5 —22.1 35.4 46.0 10.6

9 539.99% V 48.8 -16.8 32.0 46.0 14.0

10 800.059 V 45.3 -14.7 30.6 46.0 15.4
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Test results (Above 1 000 M)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
1739.50 48.68 Peak H -3.66 - 45.02 74.00 28.98
2118.70 47.29 Peak H -0.74 - 46.55 74.00 27.45
2 165.00 46.33 Peak H -0.64 - 45.69 74.00 28.31
2118.70 47.50 Peak Vv -0.74 - 46.76 74.00 27.24
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 363.43 46.18 Peak H -0.27 - 45.91 74.00 28.09
2 328,52 44.42 Peak Vv -0.34 - 44.08 74.00 29.92
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | [5 Spectrum | ;
s N — Maf1] 42.56 dDpv| e - — MzZ(1]
R s1f1] EJ“-‘l::-I\: m M1f1] ¥
70 oby /-\\I 70 oy . - -x._
0 di- 60 dB- ;I.J \
30 cBpN-r 30 cBpN-r
i:d[u.'r: i:ulu.'r:
%::::.:im-w wfp_n Stop 2 4% GHz ) %::::.:im-w wfp_n Stop 2 4% GHz )
_rﬂ5| Ref | Inr.l| mimnlznf1 e 1 “:Pz‘:;u'.' | Function | Functlon Result | _rﬂ?| Ref | Inr.l| atimulus _ 1 “:PT:‘:;U'.' | Function | Functlon Result
M3 - 1 2.39 GHz 42,56 dapv y — u.'m ‘ ﬁ \ M3 -r 1 43.13 dapv y — u.'m ‘ ﬁ
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 @“;i |\
Ref Level 107.00 dBuy - RBW 1 MHz

Ref Level 107.00 dBuy

Spectrum 3
- RBW 1 MHx

—
* [(speemmaio) [=

o At 1005 SWT 2ms @ VBW 3 MHz  Mode Autc Sweep fo_att 10d8  SWT 2ms @ VBW 3 MH:  Mode auto Sweep
[@ 5% Vo [@ 5% Vo
) - [ZETES] i . (5] 47,50 B V]
100 dBy 100 dp 2.11870 GHZ
mif1]
0 By 20 dap
BO diys B0 dBy
70 days I|
70 diyr ll
&0 BV |
| B0 By |
S0 Ry T L . |
e R IR CUTPRPCHETIRN R { P APV B . I FROTIE . 58 Sy I.\..-.m-.-,.,_\.-_1,-..Au1--n.,.,|.d -‘? e ! 1
40 v 1 Mhatna o, SR TEIRPY SINSEVETEN FUREISIETR DAY e .'._.,.,..,L_., PP Lll-».--'u-.‘.—.-u»-ﬂ..hl._ ,,,,,,, s
40 By
30 dbuv:
20 30 B
10 iy 200481
Start 1.0 GHz 691 pts. Stop 9.0 GH
= e - 10 diyj
Marker
Type | Rat | Tec | Stimulus | Rasponse_ | Function | Function Rasult || | fBtert 1.0 GHz 91 pts Stop 3.0 Gtz
L 1 1.7395 GHz 48 68 dBuv Marker
M2 1 2.1187 GHz 47.26 dByy Typo | Rt | Tre | Stimulus | Response | Function Function Result |
M3 1 2165 GHz 45.33 dByv M1 1 2.1187 GHz 47.50 dBuY

L

Measuring... mi = £

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

Ve

rtical // Peak for

3 Gk to18 Gk

Spectrum 3 (X Wﬁ [%

Spectrum 3 (X Wﬁ [%

Ref Level 37.00 d2uv - RBW L MHz Ref Level 97.00 d2yv - RBW 1 MHZ
e _ALL 10 B SWT 45 ms & VBW 3 MHI  Mode Auto Sweep e _ALL 10 B SWT 45 ms & VBW 3 MHI  Mode Auto Sweep
[@17k View [@17k View
&0 by &0 by
B0 diuy: B0 diuy:

O oy O A
80 douns 60 CBYA-

s S Ry APl o i » s e P [T PV ;
i o, M AT TN NPT TR ) IR e 5 b o L T P S S e, T B ol s
40 dop- = L " adblienil” V- bt w 40 dop- ek tid. il sl ==
30 CBy- 30 CBy-

20 deg 20 dig
10 By 10 SBy
0 diy 0 déy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
X e — T
Il Hea = LLLLLE] & Il Al = y

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

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

Distance of measurement: 3 meter

Channel: 06

- Spurious

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

(MHz) (dBwV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2127.40 46.24 Peak H -0.72 - 45.52 74.00 28.48
2 162.10 46.32 Peak H -0.65 - 45.67 74.00 28.33
4 878.00 47.76 Peak H 8.17 - 55.93 74.00 18.07
4 878.00 35.43 Avg H 8.17 - 43.60 54.00 10.40
2112.90 45.74 Peak \Y% -0.75 - 44.99 74.00 29.01
2 347.30 47.08 Peak \Y% -0.30 - 46.78 74.00 27.22
2 460.20 49.25 Peak \Y% -0.09 - 49.16 74.00 24.84
4877.70 48.13 Peak \Y% 8.16 - 56.29 74.00 17.71
4877.70 36.62 Avg \Y% 8.16 - 44.78 54.00 9.22
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
KES-P-5101-14 Rev. 4 KES A4




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

Test report No.:

KES-RF-18T0038
Page (27 ) of (58)

s

www.kes.co.kr

Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gz to 3 Gl

Spectrum 3 (3 ﬁ:i L
Ref Level 107.00 dBuv - RBW 1 MMz
At 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
1Pk View
49.25 ddpVv|

Spectrum 3 (3 ﬁ:i L
Ref Level 107.00 dBuv - RBW 1 MMz
At 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
1Pk View
[T

Mz{1] 46.92 ERTEN]
100 216210 GH| 100 o8, 2 46020 GHal
M1l 46,24 diygv] M1f1] 5.7 i
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I~ | o
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10 oy —- T - Htart 1.0 GHz 591 prs Stop 3.0 GHz
Start 1.0 CHz 691 pts Stop 3.0 GHz Marker 1
Marker || | rype | Ret | Tre | stimulus | mesponse | Function | Functlon Result |
Type | Ref | Trc | Stimulus | |__Function__| Function Result I M1| 1 2.1129 GHz | 45.74 dagv | 1
M1 1 2.127% GHz 46,24 dapv 1 mz| 1 2.2473 GHz 47.08 dapv
M2 1 2.1621 GH2 46,32 dapv | M3 1 24600 GH2 49,75 depy |
) e I )4 L T I R
@ @

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

Vertical // Peak for 3 G to 18 Gk

Spectrum 3 (X ﬁa @

Mode_Auto Sweep

e I
Rl Level 37,00 digh - RBW L MHz
At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View

Ref Level 97.00 d2gv - RBW 1 MMz
At 10 6B SWT 45 ms & VBW 3 MH:z
1Pk Vigw

Mi[1] 47.76 diypv| Mi[1] 48,13 dipv|
90 dby 48780 GHz| 90 dby 48777 GHz|
BD cBp- BD cBp-
70 oy~ 70 coy—t-
&0 oy 60 oy
90 diy 'I: <0 diy L
- A i L . A " Lot
T e R it WM (L S S IS A b i it ] Wipas i Bt ™ i Lo SR L SRR NESPIO SRS PR, T G el S N i,
40 s 40 o
=0 diy 30 oy
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Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker ‘ Marker ‘
Type | Ret | Tre | Stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
M1 1 4878 GHz +7.76 dayv | M1 1 4.B777 GHz 4513 dayv |
- = = ﬂ — ~ = W
ea (L] P e P

Vertical // Average for 3 Gz to 18 Glz

Spectrum 4 (& L Spectrum 4 (& L
Ref Level 37.00 d2uv - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
At 10 0B  SWT 45 ma & VBW 3 MHZ  Mode Auto Sweep At 10 0B  SWT 45 ma & VBW 3 MHZ  Mode Auto Sweep
1Am AvgRwr 1Am AvgRwr
Mi1] 2543 diyv| Mi1] 667 digv)
90 dby 48780 GH7| 90 dby 4.8777 GHz|
B0 dipy- B0 dipy-
70 i 0 oy
60 diy 60 diy
0 ey S0 cby
40 o L3
T - A forms = A Sorom,
S SRS i e et T Pagin ¥ i W PG S U M et B o, e i i ey e - L ) i
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0 dBusv 0 degs
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Marker | Marker ]
Type | Ret | Tre | Stimulus | Function | Function Result | Type | Ret | Tre | Stimulus | m | Function | Function Result |
M1 1 4.878 GH2 3543 dapv | M1 1 4 BT77 GH2 36,62 dBuy |
) S ) e T T
ea [11] P e P

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
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
1021.70 50.53 Peak H -9.00 - 41.53 74.00 32.47
1649.80 50.54 Peak H -4.51 - 46.03 74.00 27.97
212450 47.59 Peak H -0.72 - 46.87 74.00 27.13
4921.00 47.58 Peak H 8.50 - 56.08 74.00 17.92
4921.00 36.20 Avg H 8.50 - 44.70 54.00 9.30
1201.20 48.38 Peak \Y/ -7.85 - 40.53 74.00 33.47
4921.00 51.72 Peak \Y/ 8.50 - 60.22 74.00 13.78
4921.00 38.85 Avg \Y/ 8.50 - 47.35 54.00 6.65
- 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)
2 498.62 43.98 Peak H -0.02 - 43.96 74.00 30.04
2 486.68 4427 Peak \Y/ -0.04 - 44.23 74.00 29.77
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | [5 Spectrum | ;
B . - :1',-11 1 I 43.90 dipv| e . - :‘L'ZJ 1 | 4427 dipv|
R Maf1] : - I-Iv m Maf1] i Ill‘:”\:
7:c.r_55,..,'“'“ = 7:}-;65;. :
PE.'UHL ' : % B \'__\
S0 By i S0 By .
40 oy B fian o . et Gl &0 cby Sl ol 5 e i = o = =
30 cBpN- 30 cBpN-
10 iy rl. 10 dgh _rl. 1
%::::‘.4&". GHz h‘!l‘E‘ !N_GE 2.51 GHz J %::::‘.4&". GHz 691 E‘ !N_GE 2.51 GHz J
_rﬂ5| Ref | Inr.l| Rrin;nlnfr __ 1 “:P;‘:;u'.' | Function | Functlon Result | _rﬂ?| Ref | Inr.l| mim"'"f, - 1 “:P::‘:;u'.' | Function | Functlon Result
M3 - 1 2.5 GH2 43.34 dapy y — u.'m ‘ ﬁ \ M3 -r 1 41,65 dapv J — -.'m' ‘ ﬁ
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gz to 3 Gl

Spectrum 3 (X ﬁa @

Spectrum 3 (3 ﬁ:i L
Ref Level 107.00 dBuv - RBW 1 MMz
At 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
1Pk View

Ref Level 107,00 dGuv - RBW 1 MMz
At 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep
1Pk View
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Horizontal // Peak for 3 (z to 18 (i

Vertical // Peak for 3 G to 18 Gk

Ref Level 97.00 d2gv - RBW 1 MMz
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Spectrum 3 (X ﬁa @
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Spectrum 3 (3 ﬁ:i o
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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 mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)

2127.40 47.03 Peak H -0.72 - 46.31 74.00 27.69

2162.10 47.43 Peak H -0.65 - 46.78 74.00 27.22

- 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)

2 345.02 46.45 Peak H -0.30 - 46.15 74.00 27.85

2 345.89 46.97 Peak \% -0.30 - 46.67 74.00 27.33

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
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Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 3 (X wﬁ !T"

Spectrum3 (0 [[SpaEUmEICE) [
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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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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06
- 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 46.57 Peak H -2.89 - 43.68 74.00 30.32
2 165.00 46.80 Peak H -0.64 - 46.16 74.00 27.84
2 347.30 47.30 Peak H -0.30 - 47.00 74.00 27.00
4 878.00 47.89 Peak H 8.17 - 56.06 74.00 17.94
4 878.00 36.11 Avg H 8.17 - 44.28 54.00 9.72
1777.10 46.49 Peak Vv -3.30 - 43.19 74.00 30.81
2176.60 47.10 Peak Vv -0.62 - 46.48 74.00 27.52
4 878.00 50.90 Peak Vv 8.17 - 59.07 74.00 14.93
4 878.00 38.76 Avg Vv 8.17 - 46.93 54.00 7.07
Horizontal // Peak for 1 @ to 3 Gz Vertical // Peak for 1 Gz to 3 Gl
. s Spech’:lm 3 {E)M—[%&: P———— ::“_3:‘_
oy 1 - i
S0 dBp 2 s || I
T ! S Or MUUre W e A VS 8 U WO NSO (| v o RV SRS  FONSIOUNE ORIV { RSOV | | PO DN O
;:nﬂll.u e 601 pts Stop 3.0 GH: 10 douv—1- =
Markor Btart 1.0 GHz 691 pts Htop 3.0 GHz
Type | Ref | Tre | | Rasponse | Function | Function Result |1 | |Marker —
Wl Nae dwaw el et el e | ' —
- . — — roasuring..  [EEEEEENEN A ] : — - Measuring... EERIEEND v ]
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Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 3 (X ﬁ:i @

)i T Hes e GRARRARED O ﬂ,ﬁ

e,

Ref Level 37.00 digv - RBW L MHz Ref Level 37.00 d2gv w RBW | MHz
At 10 6B SWT 45 ms & VBW 3MHz  Mode Auto Sweep . ARt 10 6B SWT 45 ms & VBW 3MHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mi1] 4709 divuv| Mi1] 50.90 dfpv|
90 dby #8700 GH7| 90 dby! 4.8780 GHz|
B bt B0 bt
70 dB- 70 doy-
60 diy 60 diys
S0 ciy J S0 cBy I
d e / frrmm \ " P | “ L S
,4_:,:4..‘,.\,‘, bt rbilny "-vuu..r“! w)f""’t/‘“‘“”’*tr"" AL g o i 5o ;{:";B‘;::Iuﬂ-wk_l-f)w - LY LSBT _‘,w_n.,‘,_.%ﬂ RPRTT TR S DR, "o by
30 dig 30 o
20 B By
10 cBA- 10 cB
0 dBusv o dBgs
Start 9.0 GHz 691 pls Stop 10.0 GHz Start 9.0 GHz 691 pls Slop 10.0 GHz
Marker 1 Marker 1
Type | Ret | Trc| Stimulus |_» | Function | Function Result | Type | Ret | Trc | Stimulus |_» | Function | Function Result |
4878 GH: 4766 dapy 1 4878 GH: 50,90 dBpY

Vertical // Average for 3 Gz to 18 iz

=

Spectrum <4

)il N I

e,

Ref Level 37.00 d2uv » RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
At 10 B SWT 45 ms & VBW 3 MHz  Mode Auto Sweep At 10 B SWT 45 ms & VBW 3 MHz  Mode Auto Sweep
[ 17 Avgrer [@1°m Avghwr
Mi1] 611 div| Mi1] 2876 dipv|
90 diys 48700 GHzl &0 dby 48780 GHz|
B0 dBy- B0 dBy-
70 i 0 oy
60 diy 60 diy
<0 diys S0 cby
40 e 40 i —t— T
e i 0 U ] BRI i e ot T S IO W eTRT] g i
g s e o g e I e ; e p O vyl [ S
20 db b
10 cBpn: 10 cBpn:
0 dig 0 dhas
CF 10.5 GHz 691 pts Span 15.0 GHz CF 10.5 GHz 691 pts Span 15.0 GHz
Marker 1 sarker 1
Type | Ref | Trc | Stirnulus | m | Function_ | Function Result | Type | Ref | Trc | Stirnulus | | Function_ | Function Result |
M1 1 4878 GH: 36,11 dapy M1 1 4878 GH: 3876 dapy

S 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: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2182.30 47.29 Peak H -0.61 - 46.68 74.00 27.32
4921.00 51.52 Peak H 8.50 - 60.02 74.00 13.98
4921.00 38.87 Avg H 8.50 - 47.37 54.00 6.63
2179.50 46.58 Peak Vv -0.62 - 45.96 74.00 28.04
2 344.40 45.93 Peak Vv -0.31 - 45.62 74.00 28.38
4921.00 52.73 Peak \Y 8.50 - 61.23 74.00 12.77
4921.00 39.31 Avg \Y 8.50 - 47.81 54.00 6.19
- 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)
2 492.49 44.14 Peak H -0.03 - 4411 74.00 29.89
2 484.22 44.63 Peak Vv -0.04 - 44,59 74.00 29.41
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spactrum i S _ U i et Spec . [_v Spectrum T spectn c v (x| [EE_’
= | -
o b = ..
ji::‘lf‘ﬁ 5 GHz oqu'..nl-s Stop 2.51 GHz »:’.:c::a:ttbb GHz 691 E& Sltil- 251 GHr
] '“::;ll ”at | In::[ _ | E:‘;::::uv | Function__| Function Result Il | [ lw::] ot [TN’:’| puls eponss 1 1 Rasult |
M3 1 4326 dBpy I — '“ “ .‘; M3 ‘: 1 2.5 GHp 43.62 digV - — - f.;
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gz to 3 Gl

Spectrum 3 (X ﬁa @

Mode_Auto Sweep

Spectrum 3 (3 ﬁ:i L
Ref Level 107.00 dBuv - RBW 1 MMz
At 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
1Pk View

Ref Level 107.00 dBuv - RBW 1 MMz
Att 1008 SWT 2 ms & VBW 3 MHZ
1Pk View

Mi1] 47.29 diyuv| M2(1] 45.93 dbpv|
100 day 2. 18230 GHz| 100 48 2.34440 GH|
M1f1] 46,58 diyv]
90 dea 0 dBgA" 2.17950 GHE
B0 dByuN—- l‘._ B0 dBy- |
70 day | 70 s ||
#0 diy | 0 digs |
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40 iy t
= 30 B
30 o
20 o —
20 chuh
10 CBy—t-= . -
i Atart 1.0 GHz 61 pts Stop 5.0 GHz
Start 1.0 GHz 691 pis Stop 3.0 GHz Marker 1
arker | Type | Ref | Tre | Stimulus | | Function | Function Result I
Type | Ret | Tre | Stimulus | m | Function | Function Result | M| 1 2.1785 GHz 46,58 dapv 1
M 1 2. 1823 GH2 47.7% dapy | M2 1 23344 GH2 45.93 dapv |
) Feamunne.. WAL W ) e I
ea (L] P e P

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

Vertical // Peak for 3 G to 18 Gk

e I
Ref Level 97.00 d2gv - RDW 1 MMz
At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View

e I
Rl Level 37,00 digh - RBW L MHz
At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View

Mi1] 51.57 div| Mi1] 52.73 dapv|
%0 diy #.9210 GHz| S0 dy 4.9210 GHz|
B bt B bt
0 dou- 0 dou-
60 diy 60 iy
@
S0 cby 'l
| | PP L " i - s 1 { o T i
1 T - oot b el Hods,_ana™] by e R T o L LY VO Ton T e i g
30 dig 30 dig
B B
10 cB 10 cB
0 dBusv 0 degs
Start 9.0 GHz 691 pis Slop 10.0 GHz Start 9.0 GHz 691 pis Slop 10.0 GHz
Marker ‘ Marker ‘
Type | Ret | Trc| Stimulus |_» | Function | Function Result | Type | Ret | Trc| Stimulus | | Function | Function Result |
M1 1 4971 GHz 51.5% dByy | M1 1 4971 GHz 52,73 dByy |
)i CE e ) e L I
ea d e d

=

= RBW L MHz

Ref Level 37.00 digy
Mode_Auto Sweep

=

= RBW L MHz

Ref Level 37.00 digy

At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep

At 10 6B SWT 45 ms & VBW 3 MH:z
1Am Avghwr 1Am Avghwr
Mi[1] 38.07 dopv| Mi[1] 39.01 dopv|
90 dby 49210 GH7| 90 dby 49210 GH7|
B0 dBy- B0 dBy-
70 dBy- 70 diy-
£ diys 60 diys
S0 cBy S0 o6
‘L = A P ] A | = A, T S -
e e L e L] L S R, ] s i il A P s R, ) IO A
B! B!
10 cBA- 10 B
0 dBy o degs
CF 10.5 GHz 691 pts Span 15.0 GHz CF 10.5 GHz 691 pts Span 15.0 GHz
Marker ‘ Marker ‘
Type | Ref | T | Stimulus | | Function__| Function Result | Type | Ref | T | Stimulus | | Function__| Function Result |
M1 1 4.921 GH: 3e.87 dapv | M1 1 4.921 GH: 30,31 dapv |
— - - ﬂ - - - W
ea [TTTTTY P e i

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: 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 47.14 Peak H -2.289 - 44.25 74.00 29.75
212450 46.88 Peak H -0.72 - 46.16 74.00 27.84
2162.10 46.59 Peak H -0.65 - 45,94 74.00 28.06
1201.20 48.65 Peak Vv -7.85 - 40.80 74.00 33.20
1843.70 46.58 Peak Vv -2.62 - 43.96 74.00 30.04
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 344.50 45.82 Peak H -0.31 - 4551 74.00 28.49
2387.22 44.83 Peak Vv -0.23 - 44.60 74.00 29.40
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | o= Spectrum | =
e View = = | @ 1Pk View = = |
s M) i g’ B M)
70 oBy - o 70 oBy L
el il L Gl Al I
} - SO B T
o AR 0 SNt 1 RSN USR] I ki P s 1y
(L e = 40y
0 o 0 o
lidBL'r: lidbl—'r:
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 (3]

=

Spectrum 3 @

®

Ref Level 107.00 s5uv - RBW L MHz Ref Level 107.00 s8uv - RBW 1 MHZ
o ALL 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
[@17k View [@1Pk View
Ma(1] 46.5% dDpv| Mz{1] 46.50 dOpVv|
100 o8, 216210 GH| 104 1.84370 GHZ
M) 47.14 digiv] M) 30,65 Ay
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B0 ey ©0
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_Type | Ref | Tre | Stimulus | mesponse | Function | Function Result | Marker |
M1| 1 1.8177 GHz | 47,14 dayy Type | Ref | Tre | stimulus | |__Function__| Function Result ]
M2 1 2.1245 GHz 46.68 dayy M1 1 1.2012 GHz 48.65 dayy
[1E] 1 2.1621 GHz 4659 dayv | M2 1 18437 GHz 45,58 dayv
)i e T T ) e

T W e
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Horizontal // Peak for 3 (z to 18 (i

Vertical // Peak for 3 G to 18 Gk

Spectrum 3
® RBW 1 MHz

Ref Laval 37.00 dipy

Spectrum 3
® RBW 1 MHz

S o
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At 1008 SWT 55 ms @ VBW 3 MM Mode Auto Sweep At 1008 SWT 45ms @ VBW 3MHz  Modo auto Sweep
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R sl N P/~ * st L e
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T e ) ! T e

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 06
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuv) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2127.40 46.20 Peak H -0.72 - 45.48 74.00 28.52
2 165.00 45,94 Peak H -0.64 - 45.30 74.00 28.70
4 878.00 47.11 Peak H 8.17 - 55.28 74.00 18.72
4 878.00 35.48 Avg H 8.17 - 43.65 54.00 10.35
1331.40 46.55 Peak \Y; -7.02 - 39.53 74.00 34.47
2 347.30 46.46 Peak \Y; -0.30 - 46.16 74.00 27.84
4 878.00 49.89 Peak \Y; 8.17 - 58.06 74.00 15.94
4 878.00 37.32 Avg \Y; 8.17 - 45.49 54.00 8.51

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gk

Spectrum 3 \'ﬁjﬁii !T"

Spectrum 3 \'ﬁjﬁii !T"

Measuring...

Ref Level 107,00 s6uY » RBW 1 MHz Rt Level 107.00 2ouY - RDW 1 MHz
b AL 1008 SWT 2 ms & VBW 3MHI  Mode Auto Swaep o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
@ 194 View @ 194 View
ME(1] 75,93 dogv ME(1] 3646 AoV,
100 day 2.16500 GHz| 100 o 234 ) GHz|
M) 46.20 diy M)
S0 By 2.12740 Uhx 90 cBy:
B0 By B0 By
a
70 ciy L 70 ciy
|
€0 diy 1 €0 diy i
| | [
Ib'_ dby T T T . T
R SRIVNE T URSSA VU T YO0 NRRY STV .5 (U A) § L SYRITS U N e L T STt e e e T IV o
0 byt
30 oby! 30 ohy
20 oBuv- 20 oBuv-
10 oBuv- T 10 oBuv- T
Start 1.0 GHz 6a1 pts Btap 5.0 GHe Start 1.0 GHz 6a1 pts Btap 5.0 GHe
Markor Markor
Type | Ref | Tre | stimulus | | Function | Function Result Type | Ref | Tre | stimulus | | Function | Function Result
M1 1 2.1274 GHz 46.20 dayy M1 1 1.3314 GHz 46.55 dayy
M2 1 2.185 GHz 45.94 dauv M2 1 2.3473 GH2 45,46 dBUV

Measuring...
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Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak

B o)) ==

Spectrum 3
Raf Leval 57.00 d8py = RBW 1 MMz
ALt 10d8  BWT 45 ms & VBW 3 MHz  Mode auto Bwaap
[@ 375 visw

for 3 Gz to 18 (i

® [ el

Spectrum 3
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ALL 10 g8 BWT 45 ms & VBW 3 MHz  Mode aute Swasp
[@ 7k View
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Type | Rof | Tre | Stinmlus [ | Fumetion | Funetion Result If [} rme | rot | Tre | Stimulus | Response | Function | Function Rusult |

ML 1 B8 GHz 47.11 dBpv My 1 4,878 GHz 40,69 SR |
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Horizontal // Average for 3 Gz to 18 GHz

Vertical // Averag

efor3 Gk to 18 Gk
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Spectrum 4 (&) L Spectrum 4 (&) L
Ref Level 37.00 d2uv - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
pe ALL 10 0B  SWT 45 ma & VBW 3 MHZ  Mode Auto Sweep pe ALL 10 0B  SWT 45 ma & VBW 3 MHZ  Mode Auto Sweep
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0 dBusv o deasv
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Marker | Marker |
Type | Ret | Tre | Stimulus |_» | Function | Function Result | Type | Ret | Tre | Stimulus |_» | Function | Function Result |
4878 GH: 3548 dapy 1 4878 GH: A7.32 dapy

#

e,

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: 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)
1811.90 47.57 Peak H -2.95 - 44.62 74.00 29.38
2127.40 47.19 Peak H -0.72 - 46.47 74.00 27.53
2162.10 47.48 Peak H -0.65 - 46.83 74.00 27.17
2 347.30 47.10 Peak H -0.30 - 46.80 74.00 27.20
4921.00 48.75 Peak H 8.50 - 57.25 74.00 16.75
4921.00 38.37 Avg H 8.50 - 46.87 54.00 7.13
2179.50 45.56 Peak \Y% -0.62 - 44.94 74.00 29.06
2 344.40 46.44 Peak \Y% -0.31 - 46.13 74.00 27.87
4 943.00 51.74 Peak \Y% 8.67 - 60.41 74.00 13.59
4943.00 38.55 Avg \Y% 8.67 - 47.22 54.00 6.78
- 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)
2 492.97 44.90 Peak H -0.03 - 44.87 74.00 29.13
249417 44.41 Peak \Y% -0.03 - 44.38 74.00 29.62
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | i 2 p 'r$ Spectrum | 'r$
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%::::‘JbGCHr h‘!l‘E‘ !ﬂ_ﬂE?..bl GHr ) %::e:‘.ibﬁcHr 691 E‘ !ﬂ_ﬂE?..bl GHr )
rv;’:|_| Ref | 'mll min;“;:.— — 1 “:P;:‘:;u'.' | Function | Function Rosult | W::_'-l Ref | Tre | “:r;:;u'.’ | Function | Function Rosult
M3 - 1 42.77 dauv s a““" = - . M3 -.— 1 .5 GHz2 44,00 dByY —— — = -
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Horizontal // Peak for 1 Gz to 3 (i

Vertical //

Peak for 1 Gz to 3 Gk

Spectrum 3 (X ﬁa @

Ref Level 107.00 dBuv - RBW 1 MMz
Att 1008 SWT 2 ms & Vi
1Pk View

Spectrum 3 (3 ﬁ:i L
Ref Level 107.00 dBuv - RBW 1 MMz
At 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
1Pk View
47.10 ddpVv|

BW 3 MHz _ Mode_Auto Sweep
™Al Mzi1] 36,44 dogv,
100 dBuv- 234730 GHy| 100 oy 234440 GHy|
M1f1] A7.57 digv Mif1] 45,56 diygv]
S0 dy 161180 GHe| OO By 217950 GHz
80 ey —1- - - =
I B0 by |.
70 oy
|' 70 iy |
&0 diy [
, | o
5 /. MM M4
0 by YY v T |
e srnneed Y, (S PIEVID) SR ¥ R Kadisd i bt oo a i
40 cBg pe - R ST P TR VORETRY ) [EPUUPUPYY IFROWINTIN NP, | FRRST: S 01 A ST (VTN SROEEN
40 dlys
B0 olBy
30 g
10 g 20 SN —
Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker 1 10— 1 -

Type | Ret | Tre | Stimulus | Response | Function | Function Result Stort 1.0 GHz £91pts Stop 3.0 GHz
Mi| | 4] 18119 GHz | 47.57 dBpv | Marker |
mz| 1 2.1274 GHz | 47.19 dBuy | Type | Ref | Tre | stimulus | | Functlon | Function Result |
M3| 1 2.1621 GHz 47,48 dapy M1 1 21785 GHz 45,56 dapv 1
M4 | 1 2.3473 GH2 47.10 dayy M2 1 2. 3444 GH2 4544 dBuY |

)i Fearurina. RANNIL W ! )i L T T R
# #

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

Vertical //

Peak for 3 Gz to 18 Gz

e I
Ref Level 97.00 d2gv - RBW 1 MMz
At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View
48,75 dopv|

e I
Ref Level 97.00 d2gv - RBW 1 MMz
At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View
51.74 diypv|

M1f1] M1f1]
0 dby #9210 GHz| 0 by #9430 GHz|
B bt B bt
0 B~ 0 dou-
60 diy 60 iy
S0 cBy
y A, \ i o n N L "
s, N [T PP R TV, A pr L FOTOY, L ci e 1SRN NIy RN ISR T PSP - i (oL R
30 diigs 30 A
B B
10 dB 10 cB
0 dig- 0 dig-

Start 9.0 GHz 691 pis Slop 10.0 GHz Start 9.0 GHz 691 pis Slop 10.0 GHz
Marker | mMarker ‘
Type | Ret | Trc| Stimulus | | Function | Function Result Type | Ret | Trc| Stimulus |_» | Function | Function Result |
M1 1 4921 GH: 48. 75 dayy M1 1 4,943 GH2 51.74 dapv ]

)i Fearurina. RRLLIAD W )i Feamnne. LA W8

Vertical // Average for 3 Gz to 18 Glz

Spectrum <4

® a

Ref Level 37.00 digy

Spectrum <4

- RBW L MHz

Mode_Auto Sweep

Ref Level 97.00 d2gv - RDW 1 MMz
Att 10 6B SWT 45 ms & VBW 3MHz  Mode Auto Sweep Att 10dE  SWT 45 ms & VBW 3 MHz
1Am Avghwr 1Am AvgRwr
Mi[1] 38.97 dopv| M1[1] 3955 dipv|
S0 db 4,9210 CHz| GO Ay #0430 GH |
B0 dB- 80 doa
70 dBy- 70 di-
£ diys 60 diys
S0 cBy 50 o6
| S I Y I T . N = IS PR W I . W
B! B!
10 B 10 B
0 dig 0 digs
Start 3.0 GHz 691 pts Stop 10.0 GHz Start 3.0 GHz 691 pts Slop 10.0 GHz
Marker ‘ Marker ‘
Type | Ref | T | Stimulus | Function__| Function Result | Typee | Ref | Tre | Stimulus | Function__| Function Result |
M1 1 4.921 GH: 38.37 dapv ] M1 1 4.943 GHz 38.55 dapv |
)il e ) e T I
| Hea i o A

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) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
212450 46.12 Peak H -0.72 - 45.40 74.00 28.60
2 347.30 46.98 Peak H -0.30 - 46.68 74.00 27.32
1777.10 46.61 Peak Vv -3.30 - 43.31 74.00 30.69
2 344.40 46.00 Peak Vv -0.31 - 45.69 74.00 28.31
- 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)
234221 46.29 Peak H -0.31 - 45.98 74.00 28.02
2 345.04 4471 Peak Vv -0.30 - 44.41 74.00 29.59
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | r; Spectrum | r;
R - — Wz1] s - — w2(1] +4.71 ddpv|
S Mi[1] LFT) e Mi[1] -'“J:\.'l.-I:I””I::nl\:

o U ns
o el = wflrr (= o YN Tty Ay
oBp 0 BT
oy oy
Fl Fl
10 iy 10 iy Il
start 2.3 GHz L91 pts Stop 2.43 GHz start 2.3 GHz L91 pts Stop 2.43 GHz
Marker | Marker |
Type | Ref | Tre | atimulus | mesponse | Function | Function Rosult | Type | Ref | Tre | atimulus Response | Function | Function Rosult
m1| 1 2.31 oz 42,06 dBpv m1| 1 42,48 dapv
Mz 1 : 46.25 dapy mz 1 44.71 dagy
[1E] 1 42,47 dBpvV [1E] 1 4216 dayv

—
| Heasuring...  ERENRANED WO

—
| Heasuring. QUENERIEN W8

A A
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Horizontal // Peak for 1 G to 3 Gl

Vertical // P

eak for 1 Gz to 3 Gz

Spectrum 3

®

=

Spectrum 3 (3 L
Ref Level 107,00 s6uY - ROW 1 MHZ Rt Level 107.00 2ouY » RBW 1 MHz
o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
[@ 1% view [@ 1% view
DTEY] 36,00 AoV CIEY] 36.00 dogv,
100 dF 204720 GHz 100 ¢ 234440 GHZ]
M) 46,12 By M) A6.61 BV
0 digs 212450 GHy] 0 dBy 177710 GHz
80 diy, 80 dby
=
70 oy "‘l 70 diy ]
60 gy | 60 gy
SO diy T SO diy e b T
" PO b | D]
Pt man - TN N TIPSR NI W e W S, ROCGEES KIS g e E TP M\.Aw.l © EYRE SRR N A ..._.1_..!_.. elpnetnl, i i.
40 gy 40 diys
30 oby! 30 ohy
20 oBuv- 20 oBuv-
10 oBul/- 1 10 oBul/- +
Start 1.0 GHz 6a1 pts Btap 5.0 GHe Start 1.0 GHz 6a1 pts Btap 5.0 GHe
Markor Markor
Type | Ref | Tre | stimulus | | Function | Function Result Type | Ref | Tre | stimulus | | Function | Function Result ]
M1 1 2.1245 GHz 46.12 dayy M1 1 1.7771 GMz 46.61 dayy
M2 1 23473 GHz 45,98 dauv M2 1 2.3844 GH2 45,00 dayv
)¢ e )i

e I

@

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

Vertical // Peak for 3 G to 18 Gk

Ref Laval 37.00 dipy

= RBW 1 MHz

Spectrum 3 (%) ﬁi =

Spectrum 3 (%) ﬁi =

Ref Level 37.00 dépv = RBW 1 MHz
At 1008 SWT 45ms @ VBW 3MHz  Modo auto Sweep At 1008 SWT 45ms @ VBW 3MHz  Modo auto Sweep
[@irk view [@irk view
S0 dig S0 diigs
B0 diy B0 i
70 d: 70 dy
60 abyy- 60 abyy-
; vy | | M | i s LA fam,
g g ot N Lt i by ok P Pl i, oL bl bitte | terla LU LIPS SRR g Y Y Aok e Vs an i
peiing v nva - i i v e i Wl e e it 3 o e a
20 oy 20 oy
20 OBV 20 OBV
1O OB 1O OB
0 gy O i
Start 3.0 GHz G691 pts Stop 18.0 GHz Start 3.0 GHz G691 pts Stop 18.0 GHz
Marker | [marker |
T ey ! T e ) !

Note.

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

Distance of measurement:

802.11n(HT40)

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)

2 165.00 47.12 Peak H -0.64 - 46.48 74.00 27.52
2 344.40 46.13 Peak H -0.31 - 45.82 74.00 28.18
2176.60 46.48 Peak \Y% -0.62 - 45.86 74.00 28.14
2341.50 45.53 Peak \Y% -0.31 - 45.22 74.00 28.78
4 878.00 47.42 Peak \Y% 8.17 - 55.59 74.00 18.41
4 878.00 36.15 Avg \Y% 8.17 - 44.32 54.00 9.68

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gz

e Spectrum 3 (3 | = (M Spectrum 3 (%) =
Ref Level 107,00 s6uY » RBW 1 MHz Rt Level 107.00 2ouY » RBW 1 MHz
o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT 2ms & VBW 3 MHI  Mode Auto Sweep
[@ 1% view [@ 1% view
M2{1] 46.13 ddpv| M2(1] 4553 ddpv|
100 dey 204440 GHz 100 dey 204150 GHz
M) 47.12 digy M) 4648 BV
0 dBy 216500 GH| 0 dBy 2.17660 GHy|
B0 dBy- B0 dBy-
70 s |""1| 70 s i‘l
80 diy W 80 diy T
50 ey = . 50 ey b
o b, L Ao L, - " {
SR PYRNVSUU PSRN DAPURRSPEN RO RO ISP 20 L VUG VRN USROY [ [ o v AURMRO DR PSPPI RSN FURPOT | NP 37 ORI R DU
40 by 40 by
30 oby! 30 ohy
20 oBuv- 20 oBuv-
10 oBuv- T 10 oBuv- T
Start 1.0 GHz 6a1 pts Btap 5.0 GHe Start 1.0 GHz 6a1 pts Btap 5.0 GHe
Markor Markor 1
Type | Ref | Tre | stimulus | | Function | Function Result Type | Ref | Tre | stimulus | | Function | Function Result I§
M1 1 2,165 GHz 47.12 dayy M1 1 2.1766 GHz 46.48 dayy
M2 1 23444 GH2 46,13 dayv M2 1 23415 GHz 45.53 dayv

e I

@

Ho

rizontal // Peak for

3 Gk to 18 Gk

Ref Level 37.00 digv

Spectrum 3

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 3

= RDW 1 Mz Rl Level 37,00 digh = RDW 1 Mz
e At 10 0B SWT 45 ms & VBW 3 MHZ _ Mode Auto Sweep o att 10 0B SWT 45 ms & VBW 3 MHZ _ Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mi1] 47.42 div|
S0 dbp- 90 by 4. 8780 GHz
B0 diu: B0 B
7 70 dB-
TO A,
60 diys
0 cBA-
0 diy !T
50 s PO P T T A A et :
: e I Lol ] R G S g VP PZLCNEPRVS e e T L e e i el
b TR e P TR T T § WS N oy R L [Pl e -
40 cBy- : o | ¢ or -
20 oty
0 By
20 dby
0 o
i 10 cB
10 o 0 dg
Start 3.0 GHz 691 pls Stop 10.0 GHz
0 déan Marker
Start 0.0 GHz 691 pis Stop 16.0 GHez Type | Ref | Tre | Stirmulus | | Function__| Function Result |
Marker M1 1 4878 GH: 47.42 dapy
— — -

Resrorna- LRI W

#

| Measuring.. .Hﬁ: i

KES-P-5101-14
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Horizontal // Average for 3 Gz to 18 Giz Vertical // Average for 3 Gz to 18 Gz
5 ) =

- RBW 1 MHz
pe ALL 10dE  SWT 45 ms & VBW 3MHZ  Mode Auto Sweep
[@ 1Rm AvgPwr

Mif1] 6. 15 digiv|
3. 870D GHE

Blank

40 oy —-at

R T L e N PO ST SO SR S RS Lo
30 by

20 OB

10 cBpn:

0 dBy
Start 9.0 GHz 691 pls Slop 10.0 GHz
Marker
Type | Ret | Trc | Stimulus | m

M1 1 4878 GH: 36,15 dapv

| Function | Function Result |

—
| Measoring. ERRRRRRED W &

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) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2182.30 47.61 Peak H -0.61 - 47.00 74.00 27.00
2 347.30 45.35 Peak H -0.30 - 45.05 74.00 28.95
4 899.00 46.87 Peak H 8.33 - 55.20 74.00 18.80
4 899.00 36.21 Avg H 8.33 - 44.54 54.00 9.46
1201.20 48.57 Peak \Y% -7.85 - 40.72 74.00 33.28
2 118.70 46.15 Peak \Y% -0.74 - 4541 74.00 28.59
2182.30 46.34 Peak \Y% -0.61 - 45.73 74.00 28.27
4899.00 49.13 Peak \Y% 8.33 - 57.46 74.00 16.54
4899.00 36.63 Avg \Y% 8.33 - 44.96 54.00 9.04
- 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)
2 494.60 4533 Peak H -0.03 - 45.30 74.00 28.70
2 487.36 4491 Peak \Y% -0.04 - 44.87 74.00 29.13
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | ' p 'r$ Spectrum | 'r$
e Vigw 5 :,-‘.:, ; @ 10% View 5 :,-‘.:, |
e M1[1] - ! B M1[1]
?‘E-éb;\ s S ~ _?:hcm.‘ —r A
60 diy- 60 diy-
SO By =y T s CE = T 5
30 cBpN- B
10 di rll I 10 diyh 1 r.|l 1
%::::‘..i.lhﬂ-!r 691 pts ] Stop 2,51 GHz ) %::e:_-i.lhm? 691 pts Stop 2.51 GHz )
_rﬂ5| Ref | Inr.l| min;n:;:r — 1 Itn:'!'lz;;l;u..’ | Function | Function Rosult | _"!Fl Ref | Inr.l| atimulus 1 Itn:!l;lf;;u? | Function | Function Rosult
M3 - 1 2.5 GH2 43.26 dapv y — ul'.“ ‘ ﬁ M3 - 1 43.35 dapv J — -l'."' ‘ ﬁ
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Horizontal // Peak for 1 Gz to 3 (i

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3

Rof Level 107.00 dayy = RBW 1 MMz

B e ® >

- RBW 1 MHz
SWT 2 m3 & VBW 3 MHz

Ref Level 107.00 dBuy

16 d8 Mode Aute Sweep

ALt 10dE  BWT 2 m3 & VBW 3 MH:  Mode auto Swaep
[@3F% visw
~ Mili] V7.61 dBpY| magil 6.0 dBuv]
1060 diy 2.19230 GHz| 2 CHz
mzi1] 4 B, maf1] +0.57 dbuV|
an dBiv- 90 disys 120120 GHz
80 dey BD diy r_‘
» d |
70 dB | ﬂi et l |
|
0 By ]
60 dBys | J 1
| M1 i
s0 al S0 B — IHI:_; ] |I
S0 dBu ¥ = e Mewhinngs S T (PR VP N I, PR N g
it Ao imtimio A i o I pmripigidircpiiiaiginin] | Do P miekboer Protrimmvies o
40 By
30 dBuv:
30 dBy
20 deys
20 By
10 di
10 Byt [Start 1.0 GHx 691 pts Stop 3.0 GHz
Btan 1.0 GHz 601 pts Stop 3.0 6z_| | |Sanker 1
Markor | _Type | ®at | Trc | Stimulus | I 1 = 1 R sult ]
Type | Ref | Tre | Btimulus | il | Result I My 1 12012 GHz 48,57 dBUV
[T 1 2.1823 GHz 4761 dBUY M2 1 2.1187 GHz 46,15 dBuv
Mz 1 7.3473 GHz 45.35 dBpY M3 1 2 1623 GHz 4534 dBUV

Moasuring...

T e =T

I T T

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

Vertical // Peak for 3 Gz to 18 Gk

Rl Level 37,00 digh = RDW 1 Mz
At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View

s R [®
Rl Level 37,00 digh w RDW 1 Mz
At 10 0B SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Pk View

M11] 4913 digy|

Mi1] 46.07 div|
&0 diys 48990 GHz| o0 dby 4.5990 GHe|
B0 B 0 B
70 cou- 70 dew-
0 digs 0 digs
S0 cBy JI
e A A P A L el P ) > S
L e L Ty oy e Loy Lt ¥ Ay i A T M kTt e Y S o oy o

40 cilgs

30 diigs 30 diy
b b
10 cBA- 10 cB
0 degs 0 dnasv
Start 3.0 GHz 691 pls Stop 10.0 GHz Start 3.0 GHz 691 pts Slop 10.0 GHz
Marker | Marker |
Type | Ref | T | Stimulus | | Function__| Function Result | Type | Ref | Tre | Stimulus | | Function__| Function Result |
M1 1 49599 GH: 45 87 dapy 1 49599 GH: 48,13 dapy

)il N I

Horizontal // Average for 3 Gz to 18 Gz

=

Spectrum 4 (&

= RBW L MHz

Ref Level 37.00 digv

=

= RBW L MHz

Ref Level 37.00 digv

At 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep

Attt 10 0B  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep
1Am Avghwr 1Am Avghwr
Mi[1] 36.21 dipv| Mi[1] 6.6 digv)
90 dby 4.85990 GH7| G0 dby! 4. 8990 GH7|
B0 dB- 80 doa
70 diu- 0 dhu-
£ diys 60 diys
S0 iy S0 digs
40 oyt 4 40 oy
T " : T i
I R R T o Be DY s S o | B iy LA i o M e
20 digs d i Y o A 30 oo -, » - - o) -~
20 diy b
10 cBA- 10 B
0 dBa o deasv
Start 3.0 GHz 691 pts Stop 10.0 GHz Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker | mMarker 1
Type | Ref | T | Stimulus | m | Function__| Function Result | Type | Ref | T | Stimulus | Function__| Function Result |
M1 1 49599 GH: 36,21 dapv | M1 1 4899 GH: 36,63 dapy |
)i e ) e L I
ea i Il e ]

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @k to 30 GHz) — Worst case

Mode: 802.11g
Distance of measurement: 3 meter
Channel: 06 (Worst case)
Horizontal Vertical
Spectrum ] {E Spectrum ] {E
Ref Laval 97.00 digy - RBW 1 MHr Ref Level 37.00 dipy - 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 BN 1 T By
€0 dbuv: €0 ohu-
S0 By By
40 cBy- - :
N el e e TS TR R TR B gy *“.ff"-' i bt e s e SRR U SV S W N S -»..-'r!'—"
30 BN
20 iV =R
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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35 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~ wWwdE

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))

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

KES-P-5101-14 Rev. 4 KES A4



s

KES Co,, Ltd.

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

Test report No.:

KES-RF-18T0038
Page (50 ) of (58)

Test results

Spectrum L Spectrum2 (& L
Ref Level 1106 dim  Offset 1105 dB w RBW 100 kriz Ref Level 1106 dim  Offset 11,05 dB w RBW 100 kriz
e att 1008 SWT  132.7 us & VBW 300 k2 Mode Auto FFT At 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
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Typar | Ret | Tre | Stimulus | Rosponse | Function | Function Result | ZE| [ =620 dem 1
M1| | 1] E -2.51 dim 2| 1] -56.07 dim
Mz| 1 -80.05 dbm ™3| 1 -53.75 dbm
M3| 1 - M4 1 -£3.73 dbm
M4 | ]| 1 MS| ]| 1 -57.98 dim |
Spectrum L Spectrum2 (& L
Ref Level 1106 dim  Offset 11,08 dB w RBW 100 kriz Ref Level 1106 dim  Offset 11,05 dB w RBW 100 kriz
o att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT At 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
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CF 2,437 GHz 691 pis Span 50.0 MHz Wzl =5t ~55.23 dEm
Marker | M3 1 -51.50 dBm
Type | Ret | Tre | Stimulus | m | Function | Function Result ] Ma| 1 49,69 dbm
1 ] 1 2.437362 GH2 -2.27 dim MS| 1 -1 5.34 diim |
Spectrum I%'-i Spectrum 2 I%'-i
Ref Level 1106 dim  Offset 11,08 dB w RBW 100 kriz Ref Level 1106 dim  Offset 11,05 dB w RBW 100 kriz
e att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT At 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
Mo1] 55.10 diin| M5{1] 57.99 dbm|
2.4035000 GHz| 49260 GHz|
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P
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Typar | Ret | Tre | Stimulus | Rosponse | Function | Function Result | ZE| [ ~317 dem 1
M1| | 1| -0,47 dim Mz| 1 -55.70 dém
Mz| 1 -55,30 dbm ™3| 1 -52,42 dbm
M3| 1 ~E5.10 dBm M4 1 -50.35 dBm
M4 | ]| 1 3 dibm MS| ]| 1 -57.98 dim |
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802.11g

Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.06 dim  Offsel 11,05 dB e RBW 100 kilz Ref Level 1106 dim  Offsel 11,05 dB e RBW 100 kilz
e att 1008 SWT  132.7 us & VBW 300 k2 Mode Auto FFT Att 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
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ma| 1 2 38963 G -64.25 dbm M| 1 49,57 dbm
M4 | 1 2.31 GH2 -61.20 dém ME 1 -£3,79 diém |
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.06 dim  Offsel 11,05 dB e RBW 100 kilz Ref Level 1106 dim  Offsel 11,05 dB e RBW 100 kilz
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E 1Pk View 1Pk View
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Type | Ret | Tre | Stimulus | m | Function | Function Result | Ma| 1 -49.88 dbm
M1 1 2445752 GH2 -6.18 dibm ME 1 -£5.55 dim |
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.06 dim  Offsel 11,05 dB e RBW 100 kilz Ref Level 1106 dim  Offsel 11,05 dB e RBW 100 kilz
e att 1008 SWT  56.0us @ VBW 300 kHz  Mode Auto FFT Att 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
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mz| 1] -54.77 dbm ™3| 1] -51,35 dbm
ma| 1 -£3.85 dbm M| 1 -50.16 dbm
M4 | 1 -£8.13 dém ME 1 -57.71 dém |
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802.11n(HT20)

=

=

Spectrum Spectrum 2 ®
Ref Level 11.06 dim  Offsel 11,05 dB e RBW 100 kilz Ref Level 1106 dim  Offsel 11,05 dB e RBW 100 kilz
e att 1008 SWT  132.7 us & VBW 300 k2 Mode Auto FFT Att 1008 SWT 250 ms @ VBW 300 kHz  Mode Auto Swaep
E 1Pk View 1Pk View
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mz| 1] -53.02 dbm ™3| 1] -52,49 dbm
ma| 1 -62.98 dbm M| 1 -49.26 dbm
M4 | 1 -61.13 dém ME 1 -53.95 diém |
Spectrum I%'-i Spectrum 2 ® I%'-i
Ref Level 11.06 dim  Offsel 11,05 dB e RBW 100 kilz Ref Level 1106 dim  Offsel 11,05 dB e RBW 100 kilz
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802.11n(HT40)

Spectrum L Spectrum2 (& L
Ref Level 1106 dim  Offset 1105 dB w RBW 100 kriz Ref Level 1106 dim  Offset 11,05 dB w RBW 100 kriz
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3.6 AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiiz to 30 Mz, 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.

o Conducted limit (dBzV/m)
Frequency of Emission (Mk) -
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
00T Final Result P = 2
- Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
wt {MHz) (dBRV) | (dBRV) tdBW.II (d8) 1{1-«]& {kHz) (d8)
ms]
4 0.520000 . 4475| 4600 125 10000, 9000 L1 19.6
2 0] 0.520000 51.81 _—| 5600 419 1000.0 9,000 | L1 19.6.
34 - L. - 44 52 46.00 148 | 1000.0 9.000 | L1 19.6
" an4: ®» ] 51.23 e 56.00 4.77| 1000.0 9.000 | L1 19.6
H § & -] 3252 4800 1348 10000 9.000 | L1 19.8
= 40.88 - 56.00 15.12 | 1000.0 9.000 | L1 19.8
20 - 3159 4600 14.41| 10000 9.000 | L1 19.8
1.015000 41.82 - $6.00 1418 | 1000.0 9.000 | L1 19.8
ot 15.725000 - 43.95 50.00 6.05| 1000.0 9.000 | L1 20.0
| ] = 15.725000 §5.11 - 60.00 4.89 | 1000.0 9.000 | L1 20.0
R i % * R TR ] % 16.090000 o 4464 50,00 5.36 | 1000.0 9.000 | L1 201
b 99 (40m0  [900.0M A (2 M B o 16.090000 5593 —| €000 4.07| 1000.0 9,000 L1 20.1
Frequency in Hz
Neutral Line
100 5
Final_Result
80 Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBpv) (dBpV) | (dBuV) | (dB) | Time (kHz) (dB)
[ms)
é & 0.545000 - 36.86 46.00 9.14 | 1000.0 9.000 | N 18.8
o 3 e 0.545000 48.90 e 56.00 7.0 | 1000.0 9.000 | N 196
TE 40 & & 1.055000 - 27.33 46.00 18.67 | 1000.0 9.000 | N 19.9
3 * 1.055000 43.58 — 56.00 12.42 | 1000.0 9.000 | N 19.9
=  AA 1.330000 - 23.71| 4600 2229 1000.0 _9.000 | N 19.9
2 1.330000 38.14 — 56.00 17.86 | 1000.0 9.000 | N 199
16.885000 2= 4197 | 50.00 8.03 | 1000.0 9.000 | N 20.1
of 16.885000 56.37 — | 60.00 3.63 1000.0 9.000 | N 20.1
2B.120000 o 4683 | 50.00 3.47 | 1000.0 2,000 | N 203
160K 300 400 500 800 1M m M 4M 5M B a 1M 20M  30M 28120000 5387 — £0.00 6631 1000, £00011 203
Frequency in Hz
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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
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 KEYSIGHT 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 100552 1 year 2018.04.19
Pulse Limiter R&S ESH3-Z2 101915 1 year 2018.11.27
LISN R&S ENV216 101787 1 year 2019.01.31
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer LG Electronics Inc., LGS53 306QCZP560949
Test Board N/A N/A N/A
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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