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1. General information
Applicant: THINKWARE CORPORATION
Applicant address: é;zgig,gsii?:vggﬁt}}fgzé a240, Pangyoyeok-ro, Bundang-gu, Seongnam-si,
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: 2ADTG- F790
Test device serial No.: [X] Production ] Pre-production [] Engineering

1.1. EUT description
Equipment under test BLACK BOX

Frequency range 2412 0 ~2462 O (11b/g/n_HT20)
5180 O ~5240 O (11n_HT20, 11ac_VHT20)
5190 O ~5230 O (11n_HT40, 11ac_ VHT40)
Model: F790
Modulation technique  DSSS, OFDM
Number of channels 2412 00 ~2462 O (11b/g/m_HT20): 11ch
5180 O ~5240 O (11n_HT20, 11ac_VHT20) : 4ch
5190 O ~5230 O (11n_HT40, 11ac_ VHT40) : 2ch
Antenna specification ~ Antenna type(2.40 WIFI) : Chip antenna, Peak gain : 0.80 O i
Antenna type( 500 WIFI) : Chip antenna, Peak gain: 1.95 Ui

Power source DC 12V /DC 24V
H/W version V 3.1 PP2
S/W version V 1.00.00

1.2. Test configuration
The THINKWARE CORPORATION // F790 // FCC ID: 2ADTG-F790 was tested according to the
specification of EUT, the EUT must comply with following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013

1.3. Device modifications
N/A

1.4. Accessory information
N/A
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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([] ) = RF cable loss(0 ) + attenuator factor(C] ).
=1.40+10.00=11.40 (O)

1.6. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test | Below 1 Gz 4.40 d8B
(include Fundamental emission) Above 10 5.94 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

UNII-1 802.11a/n/ac_HT20/VHT20

Ch. Frequency (O ) Mode
36 5180 802.11a/n/ac. HT20/VHT20
44 5220 802.11a/n/ac HT20/VHT20
48 5240 802.11a/n/ac. HT20/VHT20

UNII-1 802.11n/ac_HT40/VHT40

1.8.

Ch. Frequency (U ) Mode
38 5190 802.11n/ac. HT40/VHT40
46 5230 802.11n/ac. HT40/VHT40

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:
802.11a: 54 Mbps
802.11n_HT20/HT40: MCS7
802.11ac_ VHT20: MCS8
802.11ac_ VHT40: MCS9

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




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

Report No.:

KES-RF1-20T0205
Page (6 ) of (43)

2. Summary of tests
Reference Parameter Test results
15.407(a) 26 [0 bandwidth & 99 % Occupied Bandwidth N/AY
15.407(a) Maximum conducted output power Pass
15.407(a) Power spectral density N/AY
15.407(g) Frequency stability N/AY
15.205 15.209 Radiated restricted band and emission Pass
General field strength limit 1
15.407(d) (Restricted bands and radiated emission limit) N/A
15.207 AC power line conducted emissions N/AD

Note 1) Please Refer to the approved Module Report (Report No.: EC1905007R103, EC1905007R104) for

these parameters.
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3. Test results

3.1. Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10-2013 - 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 use a fast-responding diode detector.

ANSI C63.10-2013 - 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. Because the 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 [, 2 400~2 483.5 I,
and 5 725~5 850 U 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 §15.247(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 [ i. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 []1i 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 [ 1.
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FCC
Band EUT Category Limit
Outdoor access point
Indoor access point 1 W (G0 Om)
UNII-1
Fixed point-to-point access point
v | Mobile and portable client device 250 024 UOm)
UNII-2A 250 O or11 Om+ 10logB*
UNII-2C 250 O or 1l O m+ 10logB*
UNII-3 1 W@0 Om)
Note.

1. FCC Limit B is the 26 O emission bandwidth.
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Test results

Frequency Peak Output Power | Average Output Power Limit (0 m)
Band @) Mode 0 ) 0 ) FCC
5180 16.89 10.93
UNII-1 5220 802.11a 16.59 10.95 24.00
5240 16.43 10.90
Frequency Peak Output Power | Average Output Power Limit (O m)
Band @) Mode 0 ) 0 ) FCC
5180 15.50 10.74
802.11n_
UNII-1 5220 HT20 1543 10.50 24.00
5240 15.27 10.43
Frequency Peak Output Power | Average Output Power Limit (O m)
Band @) Mode 0 ) 0 ) FCC
5180 15.48 10.30
UNII-1 802.11n_ 24.00
5220 HT40 15.85 10.31
Frequency Peak Output Power | Average Output Power Limit (O m)
Band @) Mode 0 ) 0 ) FCC
5180 15.26 10.56
802.11ac
UNII-1 5220 VHT20 15.41 10.31 24.00
5240 15.22 10.45
Frequency Peak Output Power | Average Output Power Limit (O m)
Band @) Mode (@' m) (@ m) FCC
5180 15.09 10.23
UNII-1 802 11ac 24.00
5220 _VHT40 15.11 10.40
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3.2. 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 [ to
30 00 Emissions.

Turn Table

EUT
? Coaxial

Power Cable 08m —Cable

2 . !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 U
tol O emissions.

Turn Table
1m —4m
EUT
Coaxial
Power Cable 0.8m Cable

i 3m ————P| T

Ground Plane
Power

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

i Antenm
i - tower
i
i
EUT RN S ‘j— p Horn
Y antenna
dm /
( B Spectrum
| L‘ N analyzer
¢ i S
| |
Turntable i Im \
Sm
r Pre-amp +—‘_|;|%§
| | | |

Test procedure below 30 [

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.

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 [

1.

I B

Spectrum analyzer settings for f<1 O :
Span = wide enough to fully capture the emission being measured
RBW =100 O
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
Spectrum analyzer settings for f =1 0 : Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW=1 0O
VBW = 3 [
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

OoOooggdd
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3. Spectrum analyzer settings forf =1 0 : Average

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

O RBW=110

0 VBW2=>3xRBW

O 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.

O 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

[0 averaging shall not be used.

0 Sweep = auto

0 Trace = max hold

[0 Perform a trace average of at least 100 traces.

0 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 U, 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 [, 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.

Note.
1. The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations
were reported as the worst case.
2. <30 O, extrapolation factor of 40 [J /decade of distance. F4 = 40log(Dmn/Ds)
f =230 [, extrapolation factor of 20 [ /decade of distance. F4 = 20log(Dw/Ds)

Where:
F« = Distance factor in [
Dm = Measurement distance in meters
Ds = Specification distance in meters

CF(Correction factors(L] )) = Antenna factor( /m) + Cable loss(J ) + or Amp. gain([] ) + or Fq(O )

Field strength(CJ O /m) = Level(J O ) + CF (O ) + or DCF(J )

Margin(O ) = Limit(d O /m) - Field strength(O O /m)

Emissions below 18 [0 were measured at a 3 meter test distance while emissions above 18 [

were measured at a 1 meter test distance with the application of a distance correction factor.

5. 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.

6. The worst-case emissions are reported however emissions whose levels were not within 20 O of
respective limits were not reported.

7. According to exploratory test no any obvious emission were detected from 91 to 3000 . 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.

A
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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 (O ) Distance (Meters) Radiated (0 /m)
0.009 ~ 0.490 300 2400/F(00)
0.490 ~ 1.705 30 24000/F(00)

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 0,76 ~88 0,174 ~216 O or470~ 806 .
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 _vO05 r02, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted
signal.

Test mode TOE EIti;ne P:Ei())d D(i?,l :zf)le Dut()‘r) /:)ycle Duty cycle cz)ér)ection factor
802.11a 0.249 0.409 0.609 60.880 2.16
802.11n_HT20 0.229 0.354 0.647 64.689 1.89
802.11n_HT40 0.128 0.225 0.569 56.889 2.45
802.11ac_ VHT20 0.2 0.296 0.676 67.568 1.70
802.11ac_ VHT40 0.128 0.225 0.569 56.889 2.45

Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor ([ )) = 10log(1/duty cycle)
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802.11a 802.11n_HT20
rSpel:l:ﬂ.lrl! ;'-‘;" rSpel:l:ﬂ.lrl! ;'-‘;"
Ref Lovel 2000 dém  Offset 11.40 dB = RBW 3 MHz Ref Lovel 2000 dém  Offset 11.40 dB = RBW 3 MHz
Att 29db w SWT 2ms @ VBW 10 Mhz Att 29db w SWT 2ms @ VBW 10 Mhz
SGL SGL
[@ 1Pk Max ] | [®rrkmax
D3f1] 0.01 di| Mi[1] 4.58 dédm|
10 g8 " mal o A L AR 70 ) 0,8 B57.97 s
T o) i u T TRt 1) i e, BsE AN | T GO aAbgEs ke ae
o da | 562,32 pis| fn I 228,99 ps|
-10 d@m : -10 d@m i
-20 o8 - -20 gB i
" [ | - | |
 ihat Wyl W) il e ¥ FRT Wk (R Wt hepr Y
40 40
50 ca -50 di
40 ot 40 ot
=70 =70
CF 5.22 GHz 691 pts 200.0 ps/ CF 5.22 GHz 691 pts 200.0 ps/
Marker Marker
Type | Ref | Tre | stimulus 1 | Function | Function Rosult [ Type | Ref | Tre | Stimulus 1 | Function | Function Rosult [
M1 1 562,32 s | 5.70 dém | M1 1 657.97 ps | 4.58 dibm |
D2 M1 1 245,28 s 3.35 dB D2 M1 1 220,99 s 2.46 dB
o3l Ml 1 4087 ps -0.01 g8 | o3l Ml 1 383,62 ps -0.04 g8 |
L )i ) Ready WHRRARRND 4L )i ] Ready WHRRARRND &
802.11n_HT40 802.11ac_VHT20
rSpel:l:ﬂ.lrl! ;'-‘;" rSpel:l:ﬂ.lrl! ;'-‘;"
Ref Lovel 2000 dém  Offset 11.40 dB @ RBW 3 MHz Ref Lovel 2000 dém  Offset 11.40 dB = RBW 3 MHz
Att 29db w SWT 1ms w VBW 10 MHz Att 29db w SWT 2ms @ VBW 10 Mhz
SGL SGL
(@ 1Pk Max (@ 1Pk Max
Da[1] ETEY] 0.04 di|
e 224,64 s o 295 .65 |
= mg .10 dam| | [ MY=and T, 5 TR it e gt
od W i L kil Ul inaeal 48 m&u 152,61 ps| bas { s B63.77 i
\ L t I
| TH N | |
-10 i . Ho dam
|
o |20 an
i i . |
I'n| | e Jlh kil I L‘me ] > T Lty YT
o e fnd Hopd oy oy el I [ oA Wied o Wt
50 ca -50 di
40 ot 40 ot
=70 =70
CF 5.19 GHz 691 pts 100.0 ps/ CF 5.22 GHz 691 pts 200.0 ps/
Marker Marker
Type | ket | Tre | Stimulus | ®esponse | Function | Function Result | Type | ket | Tre | Stimulus | ®esponse | Function | Function Result |
M1 1 462,61 s | -6.10 dim | M1 1 B63.77 s | 4.70 dém |
D2 M1 1 127,54 s 7.40 dB D2 M1 1 200.0 ps -2.12 dB
o3l Ml 1 224,64 ps -1.45 g8 | o3l Ml 1 265,65 ps -0.04 g8 |
L )i ) Ready WHRRARRND 4L )i ] Ready WHRRARRND &
802.11ac_VHT40 N/A
rSpel:l:ﬂ.lrl! ;'-‘;"
Ref Lovel 2000 dém  Offset 11.40 dB @ RBW 3 MHz
Att 29db w SWT 1ms w VBW 10 MHz
SGL
(@ 1Pk Max
] I Da[1)
& 224,64 s
1 . mMi[1] -6.10 dBm|
W S i Ml a4 ML 452,61 ps|
od HIJW\ mw" Y “‘m k 1
i L |
-10 i T
|
i .
} g [l "
rfd g Hogy iy LT T N/A
-50 di
40 ot
=70
CF 5.19 GHz 691 pts 100.0 ps/
Marker
Type | ket | Tre | Stimulus | ®esponse | Function | Function Result |
M1 1 462,61 s | -6.10 dim |
D2 M1 1 127,54 s 7.40 dB
o3l Ml 1 224,64 ps -1.45 g8 |
L )il ) Ready WHRRARRND A4
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Test results (Below 30 [1)

Mode: 802.11a
Distance of measurement: 3 meter
Channel: 36 (Worst case)
Horizontal
£ <G (30 — 1 000) MHz BE TEST>>
SAC #5 30-5200 H.dat
fods| Standard
loda 5200 Ant. Factor 451(+6 dB Att.) KOLAS
Operator KES
Power
Ea'naff
<FCC 9 kHz - 30 MHz15.208-1>
Limit(@e)
<30-5200 H>
SpactrumiH.PK)
Suspected Item(H)
: T i N [
M| w.hmn\l Al 'M.HL
AN
; =]
0 1.00 10.00 30.00
Fraguency [MHz]
Spectrum Selection
No. Frequency (P) Reading c.f Reg}%\t L['\)Bit Ma[r)'m Height Angle Remark
[MHz] [dB(uwV)] [dB(1/m)] [dB(uV/m)] [dB(WW/m)]  [dB]  [om]  [deg]
1 0.631 H 29.4 20.4 43.8 71.8 21.8 9.8 519
Vertical
KE3 <<G (30 - 1 000) MHz RE TEST>>
SAC #5 30-5200 V.dat
Model Standard
lods 5200 Ant. Factor : 461(+6 dB Att) KOLAS
Opsrato KES
Power
=\e'na_r‘
<FCC 8 kHz - 30 MHz_15_208-1>
Limit{QP)
<30-5200 V>
Spscirum(V,PK)
Suspactad ltsm(V)
0 1.00 10.0 30.00
Fraguancy [rz]
Spectrum Selection
No. Frequency (P) Reading c.t Hegﬁ\t L[i)git Marg'\n Height Angle Remark
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [dea]
1 0.946 Vv 22.1 20.7 2.8 68.1 25.3 93.8 483
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Test results (Below 1 000 [1)

Mode: 802.11a
Distance of measurement: 3 meter
Channel: 36 (Worst case)
Horizontal // Vertical
KES <<G (30 - 1 000) MHz RE TEST>>
IAC #5 5200 MHZ .dat
Modsl : Standard FCC Part.15 Class B 3m
Mode 152 Ant. Factor 461(+6 dB Att.) KOLAS
-;)gigar:o' KES
qmis[wm:l .
130 P
120 F v Limit(QF)
110 E ——— Spectum(# P
100 [ §?§§ggtreréu|}?<m)[4}
a0k Suspacted Itam(V)
80 ;
50 E H
o | N
a0 [ - ‘ L] e
P Al ﬂ_*"hwmmm“m“
12'3‘ E.ﬁv et A -4.-M'.“J|r"‘ r"’r}"‘:iﬂ‘.‘ " ry 'Wd_.ﬂtu w w‘i i i
;C_DC 50.00 100.00 500.00 1000.00
Fraquancy MHz]
Mo. Freguency (P) Reading c.f Result Limit Margin Height Angle Remark
P QP QP
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB [em] [deg]
1 74.256 H 41.2 -16.2 25.0 40.0 15.0 400.1  249.7
2 148.461 H 51.8 -12.7 39.1 43.5 4.4 200.3 205.6
3 296.993 H 53.3 -12.2 41 .1 46.0 4.9 99.8 286.4
4 351.313 H 449 -11.3 33.6 46.0 12.4 99.8 281.9
5 430.004 H 45.3 -9.0 36.3 46.0 9.7 99.8 143.4
4§ 891.845 H 2.5 0.7 41.8 46.0 4.2 99.8 204.7
7 74.256 V 45 1 -16.2 28.9 40.0 11.1 99.9 241.3
8 148.461 WV 40.8 -12.7 28.1 43.5 15.4 400.1 278.6
g 296.993 Vv 43.2 -12.2 3r.0 46.0 9.0 99.9 165.5
10 399.934 W 35.8 -10.1 25.7 46.0 20.3 99.9 255.1
11 594,065 W 45.2 -5.6 39.6 46.0 6.4 149.7  213.4
12 891.845 v 38.8 -0.7 38.1 46.0 7.9 149.7 88.8
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Test results (Above 1 000 [1)

Mode: UNII-1_802.11a
Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @o H/V) @) @) @ 4ad/m @ 0/m) @)
1088.69 54.10 Peak H -9.19 - 4491 74.00 29.09
1585.14 49.90 Peak A" -7.44 - 42.46 74.00 31.54
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @o H/V) @) @) @ 4ad/m @ 0/m) @)
5150.00 46.62 Peak H 3.26 - 49.88 74.00 24.12
5146.60 44.34 Peak \Y 3.26 - 47.60 74.00 26.40

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrumz OSSR ) (7] Specrumz OSSR ) (7]
Ref Lovel 97,00 dBuv - RBW 1 MHz Ref Lovel 97,00 dBuv - RBW 1 MHz
Attt 10 d8 SWT 10.1 ms & VBW 3 MHz Mode Sweep Attt 10 d8 SWT 10.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 16,62 digpv] mi1] 4.4 digv|
o0 Y 1500000 GHZ o0 Y 51466030 GHZ
B0 M B0
e A
1| l
60 déy t | 60 déy }
s A I} il
e Lo u.m o Ju o ._uJ_._: o P e } 't A..'m‘ ol & b n-_.l-u-'“— N’
40 + 40
30 aBuy- 30 aBuy-
20 oy 20 oy
10 oy 10 oy
0 deuis 0 e
Htart 4.45 GHz 10001 PI‘ Sto) 205 GHz Htart 4.45 GHz 10001 PI‘ Sto) 205 GHz
i | Heasuring.. RRNRRNAD W 4 il T Heasuring.. MRRNRRAED W8 j;'
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Horizontal // Peak for1 [0 to 6 [

Vertical // Peak for1 0 to 6 O

Spectrum | Spe

Ref Level 99,00 diyv - RBW 1 Mz
At 10d8  SWT 10.1 ms & VBW 3 MHr
[817% Hax

— =
Start 1.0 GH
— —

10001 pits

Htop 6.0 GHz
W # A

Heasuring...

Mode Sweep
@ 1Pk Ma
mif1] 84,80 dBpv| mz1)
5.107330 GHz|
S0 diys 1) 1 54,10 dipv] s0d 1111)
1088690 GHu|
B0 iy 50 day
70 T0
o 60 dB
s By —t-%—
; , ; T 7 P .
e elsd | ittt
40 d 40 degs
20 dags 30
20 20
10 déys 10

Specr S O e—— ]
Ref Level 99,00 diyv - RBW 1 Mz
At 10ds  SWT 10.1 ms & VBW 3 MH:  Mode Sweep

—
10001 pits

—=
Start 1.0 GHx
—— —

Htop 6.0 GHz

Heasuring...

Horizontal // Peak for 6 [1 to 18 [

Vertical // Peak for 6 [1 to 18 [

s GGG 7]
Ref Level 53,00 duv & RBW 1 MHz
Att Sda SWT 48 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

s G RGANE (7]
Ref Level 53,00 duv & RBW 1 MHz
Att Sda SWT 48 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

90 dBy 90 dBy
50 cAu’ 50 cAu’
70 diy 70 diy
80 By 60 das
SO by SO diys
 piaaa S SRR T SIS P SRR AR P T i iiggidnig - NPULPTR FOV AV
30 aBy 30 dBy
20 day! 20 day!
10 gBys 10 gBys
0 diws 0 diws

Start 6.0 GHz 10001 pts Stop 18.0 GHz

Start 6.0 GHx 10001 pts Stop 18.0 GHz
t X T

Note.

1. No spurious emission were detected above 6 [ .

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

UNII-1_802.11a

Distance of measurement: 3 meter
Channel: 44
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) a@no (H/V) @) @) (@ 0/m) (0 0/m) @)
1143.19 55.75 Peak H -9.03 - 46.72 74.00 27.28
1609.64 52.54 Peak A\ -7.25 - 45.29 74.00 28.71
Horizontal // Peak for 1 [

to6 O

Vertical // Peak for1 O to 6 O

) (x)

()

Spectrum | 1 Spe Spectrum T ——— ) T = Gilie 0
Ref Level 93,00 diyy - RBW 1 Mz Ref Lovel 99,00 By - RBW 1 Mz
At 10 dE  SWT 10.1 ms & VBW 3 MH:  Mode Sweep At 0dE  SWT 10.1ms & VBW 3 MH:  Mode Sweep
[ 15k Max [ 15k Max

mai1) ma(1]
S0 dis 11[1] 90 das 111)
B0 diys BO dBys
70 70 dby -
OB 60 dias !

B —— - - S By 1 |
L T TR B il b i’“‘-“mwmm-l lusopasiemens
40 it 40 d
30 diy# 20 diys
20 20
10 10 dis
—

Hortio o 10001 pts Htop 6.0 CHz SLAt LG e 10001 pts

| Heasuring... 4

Heasuring,

Htop 6.0 GHz
oy

Horizontal // Peak for 6 [0 to 18 [

Vertical // Peak for 6 [0 to 18 [

Rof Lovel 53,00 deuv

& RBW 1 MHz

Rof Lovel 53,00 deuv

& RBW 1 MHz

At S5da SWT 48 ms & VBW 3 MH: Mode Auto Sweep At Sda SWT 48 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

90 oy T 90 oy T
60 ciu’ 60 ciu’
70 iy 70 iy
60 g8 60 g8
S0 aBys S0 By

' " . A i A AP M, b il

. 40 dBL- gy a §
30 08 . 30
20 dBuv 20 dBuv
10 diys 10 diys
0 digs 0 digs
Start 6.0 GHz 10001 Pli Stop 18.0 GHz Start 6.0 GHz 10001 Pli
T e Y

Stop 18.0 GHz
| Measuring... mﬁ &

Note.

1. No spurious emission were detected above 6 [J.
2. 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



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

Report No.:

KES-RF1-20T0205
Page (21 ) of (43)

Mode:

UNII-1_802.11a

Distance of measurement: 3 meter
Channel: 48
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (0 O0/m) (0 0/m) @)
1143.19 55.39 Peak H -9.03 - 46.36 74.00 27.64
1725.13 52.40 Peak A% -6.36 - 46.04 74.00 27.96
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @aao (H/V) a@a @) (d 0 /m) (0 0 /m) a@a
5420.53 43.80 Peak H 3.39 - 47.19 74.00 26.81
5425.52 42.90 Peak A% 3.37 - 46.27 74.00 27.73
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 Ii':'l Ei] Spectrum 4 Ii')l Ei]
T - e -
mMi[1] 43,80 dBpv| mMi[1] 42,90 dipv|
?EI\"" Bis
[ i
; V" '-‘U‘:Iau"'
t |
50 .1|..r\ o iu
g J'\\- 50 .,‘E.
di i T 0 ALY Vs A N Tl M";;fwkwﬁmw i _"“*'m‘,_rwlm ol e o e ST S “""J“”"‘“‘".' b
Start 5.24 Gl‘-i-') 10001 PI‘ ? —_— -'I.Infﬁni 5.47 CHP'&},: Start 5.24 Gl‘-i-') 10001 PI‘ ? —_— -'I.Infﬁni 5.47 CHP'&},:
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Horizontal // Peak for1 0 to 6 O Vertical // Peak for1 0 to6 O
S [ G Toveonms T e e o G
Rel Level 99.00 diyv - RBW 1 Mz Rel Level 99.00 diyv - RBW 1 Mz
Att 10 dB  SWT 10,1 ms & VBW 3 Mz Mode Sweep At 10d8  SWT 10.1 ms & VBW 3 MH:  Mode Sweep
@ 1Pk Max 1Pk Ma
M) 55.90 dBpv| ma1) 52,40 dBpV)
1143190 GHz| 1725130 GHz|
S0 diys 11[1] 1 BE:31 dBpv S0 di 111} 1,71 dBpv|
] 5232830 GHz| M1 5245820 GHz|
B0 diys I B0 diys
o 0
0 E 0 dBu T
d‘h : ! bage—t- [ | L— . - ] T
e bttt o A8 o : ittt
30 digs 0
b 20
10 diys 10 T,
W} 10001 pts Htop 6.0 GHz ﬁﬂ' ﬁll 5 Htop 6.0 GHz
¢ T e e S et ! e —— y
Horizontal // Peak for 6 1 to 18 [ Vertical // Peak for 6 [0 to 18 [
TR o TR o
Rof Lovel 53,00 deuv & RBW 1 MHz Rof Lovel 53,00 dapy - RBW 1 MHz
At Sd8  SWT 48ms & VBW 3 MHz  Mode Auto Sweep Att S5d8 SWT 48ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 oy 90 oy
60 ciu’ 60 ciu’
70 diy 70 diy
60 d8y 60 g8
S0 dBy S0 By
30 dBy 30 dBy
20 day 20 aBy
10 diys 10 diys
0 digs 0 digs
Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz
b Y T | ¢ Y T

Note.
1. No spurious emission were detected above 6 [ .
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1_802.11n(HT20)
Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @aao (H/V) a@a @) (d 0 /m) (0 0 /m) a@a
1089.74 53.56 Peak H -9.19 - 44 .37 74.00 29.63
1584.19 56.70 Peak \% -7.45 - 49.25 74.00 24.75
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @) ctect mode (H/V) @) @) @O/m) | (@0O/m) @)
5135.96 45.02 Peak H 3.26 - 48.28 74.00 25.72
5118.52 45.84 Peak \% 3.25 - 49.09 74.00 2491
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrum? O | SESNSIIC SR (7] Specrum2 O |SRSNMSIIC SRR (7]
B0 di; i"‘ B0 di;
diy i diys
-| ! [l
&0 dey j &0 diy I‘ [
- S| it |
Start 4.45 OHz 1000 Eli . rr— ““..;u‘E 20 (:H(’?éI Start 4.45 OHz 1000 Eli . rr— ““..;u‘E 20 (:H(’?éI
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Horizontal // Peak for1 [0 to 6 [ Vertical // Peak for1 [0 to 6 [

Spectrum ] Spe ] s e Spectrum @ Spe a0 P
Ref Level 99,00 diyv - RBW 1 Mz Ref Level 99,00 diyv - RBW 1 Mz
Art 10 dE  SWT 10.1 ms & VBW 3 MH:  Mode Sweep At 0dE  SWT 10.1ms & VBW 3 MH:  Mode Sweep
@151 Ma @151 Ma
ma[1] 53.56 dBpV] ma(1] 56.70 dapv]
L0EI 740 GH| 1564190 GH|
S0 diys 111} 83,78 dipv] 50 diys 1111} B0.97 dapv]
y 5104830 GH| ap 5186330 GHx
B B B B
0 T

“0 s = “0

30 digs 30 digs

b b

10 diys 10 diys

ﬁz 10001 pts Htop 6.0 GHz ﬁz 10001 pts Htop 6.0 GHz

T e T e ——
Horizontal // Peak for 6 0 to 18 [ Vertical // Peak for 6 0 to 18 O
Spectrum 3 (O 1% Spectrum 3 (D)
Rof Lovel 53,00 deuv & RBW 1 MHz Rof Lovel 53,00 dapy - RBW 1 MHz
LY. 3 SWT 48 ms & VBW 3 MHz Mode Auto Sweep Eda SWT 48 ms & VBW 3 MH: Mode Auto Sweep

@ 1Pk Max @ 1Pk Max
90 oy 90 oy
60 ciu’ 60 ciu’
70 diy 70 diy
60 d8y 60 g8
S0 dBy S0 aBys
30 dBy 30 ay
20 day 20 aBy
10 diys 10 diys
0 digs 0 digs

Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz

Note.
1. No spurious emission were detected above 6 U .
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1_802.11n(HT20)

Distance of measurement: 3 meter

Channel: 44

- Spurious

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

@) @oy | M) @) @) @) @O/m | @Om | (@

1088.24 57.49 Peak H -9.19 - 48.30 74.00 25.70
1585.19 58.39 Peak A\ -7.44 - 50.95 74.00 23.05

Horizontal // Peak for1 O to6 O

Vertical // Peak for1 O to 6 O

ftop 6.0 GHz
Measuring... m“ 4

Spectrum [ (O] spe e (x] Spectrum [ (O] spe (s Q9
Ref Level 99,00 diyy - RBW 1 Mz Ref Level 99,00 diyy - RBW 1 Mz
Art 10 di  SWT 10.1 ms & VBW 3 MH:  Mode Sweep At 0dE  SWT 10.1ms & VBW 3 MH:  Mode Sweep
@15 Max @15 Max
mai1) ma(1]
S0 dius 1[1) 50 dius 11[1]
B0 diy B0 4By I
70 dBu 70 dBy 1
I
B dews 60 dear
Iﬁw SI dBa
o ' B PNl sl sl tratoslt i Wt
404 404 ke
20 diys 20 diys
20 20 deys
10 dys 10 dys
Sl 1.00Hz 10001 pts Sl 1.00Hz 10001 pts

ftop 6.0 GHz
Measuring... m“ 4

Horizontal // Peak for 6 [0 to 18 [

Vertical // Peak for 6 [0 to 18 [

Rof Lovel 53,00 deuv

& RBW 1 MHz Ref Lovel 93,00 deuv & RBW 1 MHz

Att S48 SWT 48 ms @ VBW 3 MH:  Mode Aute Sweep ALt Sd3  SWT 48 ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 1Pk Max

90 di! T 90 di! T

60 cau! 60 cau!

70 da 70 diy

&0 By 60 das

50 dy 50 g8y

0 diws

0 diws

Start 6,0 GHz 10001 pts

Start 6,0 GHz

10001 pts

Stop 18.0 GHz
| Measuring... m-ﬁ &

Stop 18.0 GHz
| Measuring... m-ﬁ &

Note.
1. No spurious emission were detected above 6 U .

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

UNII-1_802.11n(HT20)

Distance of measurement: 3 meter
Channel: 48
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(@) @no) ¢ ¢ (H/V) @) (@) (@0O/m) | (00O/m) @)
1115.24 54.47 Peak H -9.11 - 45.36 74.00 28.64
1725.68 51.13 Peak \ -6.36 - 44.77 74.00 29.23
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @no) etect mode (H/V) @) @) (@O/m) | (00O/m) @)
5384.13 43.79 Peak H 3.46 - 47.25 74.00 26.75
5355.36 44.15 Peak \ 3.43 - 47.58 74.00 26.42
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (X E Spectrum 4 (%) E
b ":Jll:: BWT 32.1 us : tlni\: 1::; Mada Auto FFT 2:’\' ety ::Jll:: SWT 32.1 us : tlni: 1::; Mode Auto FFT
CEET— . ORI
mif1} -|||I|! mif1]
S0 dBy - S0 dBy,
affy 4
T0 .I?, T0 L,
| {
&0 :I‘... &0 :IP:....
R Ii jBIIL.
= ﬂ_t""l‘«"\-{\.ﬁ‘f PSRN L W 98 Y PEYY. 2 19 soladnt PR WP LTV (PP = ,E_‘&'-f A !-\n«.,\..'r by, Alria ".“.‘Ir’\-.;-r iy PRI | P LNESEL
10 g, - - 10 dlah— = —
Siori 5.4 61z T5001 5t Siop 597 Gz Siori 5.4 61z T5001 5t Siop 547 Gz |
r— —= Measuring...  [ERRNNRND W ] T 3 —= Measuring...  QERRRNRNY W ]
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Vertical // Peak for1 [0 to 6 [

Maode Sweep

Ref Level 99,00 diyv - RBW 1 Mz
At 10d8  SWT 10.1 ms & VBW 3 M
[817% Hax

ma2{1] 54,47 dEpv]

1.115240 GHz|

11[1]

10 dBys

— =
Start 1.0 GH
— —

10001 pits

Htop 6.0 GHz
e e

- RBW 1 Mz

10dE  SWT 10.1 ms & VBW 3 M Mode Swesp

T o o
Rel Level 99.00 diyv
:

@17 s

mai1]

S0 d 1[1)

| S e s | .

—
10001 pts

YT,

Horizontal // Peak for 6 0 to 18 [

Vertical // Peak for 6 0 to 18 O

Spectrum 3 @

Rof Lovel 53,00 deuv
S5d8  SWT 48 ms & VBW 3 MHz

& RBW 1 MHz
Mode suto Sweep

Spectrum 3 @
® RBW 1 MHz

Rof Lovel 53,00 deuv

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

@ 1Pk Max @ 1Pk Max
90 oy 90 oy
60 ciu’ 60 ciu’
70 g8y 70 g8y
60 a8y 60 das
SO by S0 By
30 dny 30 gy
20 day 20 day

10 diys 10 diys

0 digs 0 digs

Start 6.0 GHz 10001 pts

Start 6.0 GHz 10001 pts Stop 18.0 GHz
b Y T

Stop 18.0 GHz

Note.

1. No spurious emission were detected above 6 O .

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1_802.11n(HT40)
Distance of measurement: 3 meter
Channel: 38
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/Y) @ @) (@ 4d/m @ O/m) @
1146.74 52.14 Peak H -9.02 - 43.12 74.00 30.88
1595.69 56.75 Peak v -7.36 - 49.39 74.00 24.61
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) anoy H/V) a @) (O 0O /m) (0 0O /m) a
5149.70 46.06 Peak H 3.26 - 49.32 74.00 24.68
5141.85 44.61 Peak v 3.26 - 47.87 74.00 26.13

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrum2 O | SRGNSINC SR (7] spearum 2 O |SRSMSIIC SRR (7]
Rel Level $7.00 diyy - RBW 1 Mz Rel Level $7.00 diyy - RBW 1 Mz
ARt 10 d8  SWT 10.1 ms & VBW 3 Ml: Made Sweep ARt 10 d8  SWT 10.1 ms & VBW 3 Mh: Made Sweep
T — B o iFi Hax — B ]
mif1} mif1] 4461 dBpV|
S0 diy S0 diy 5.1418510 GHz|
J".
|
S0 dBuy 50 dBuy n ‘
- = . = o == =
dByy dByY-
10 dBy 10 diy
Start 4.45 OHz 1000 Eli Sto| 205 GHz Start 4.45 OHz 1000 Eli Sto| 205 GHz
S, § T ey mT-"’E'_;,  — T e o ]
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Vertical // Peak for1 [0 to 6 [

Ref Level 99,00 diyv - RBW 1 Mz
At 10d8  SWT 10.1 ms & VBW 3 M
[817% Hax

Made Sweep
mai1)
4G40 GHE|
90 diys 111}
B0 iy
70
o ,
i . PIRTVR IPPRTOn I [ ¥

404
30 degs
20
10 déys
i
SHtart 1.0 CH:‘- 10001 El!

Htop 6.0 GHz
e e

[Seecrumz O Soecrums [ Specwomd ) 7

Spectrum
Ref Level 99,00 diyv - RBW 1 Mz
At 10dE  SWT 10.1ms & VBW 3 Mi:  Mode Sweep
[ 15k Max
ma(1] 56,75 dapv|

L 111}
B0 diy M
70
60 By

By = - - -

o PRI NPT ¥ " \ y
40 diiys
E
20
10
—

Hart 1.0 GHz 10001 pts

YT,

Horizontal // Peak for 6 0 to 18 [

Vertical // Peak for 6 0 to 18 O

Spectrum 3 @

Rof Lovel 53,00 deuv
S5d8  SWT 48 ms & VBW 3 MHz

& RBW 1 MHz
Mode suto Sweep

Ref Lovel 53.00

Spectrum 3 @
dBv ® RBW 1 MHz

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

[® 17k Max [® 1Pk Max
90 diys 90 diys
50 dEus 50 dEus
70 dBy 70 dBy
80 days 40 g8
S0 aBy SO By
m " “.'“l‘lh i e m I.' PR - " | -
30 By 30 By
20 iy 20 iy
10 day 10 day
0 clies 0 clies
Start 6.0 GHz 10001 pts Start 6.0 GHz 10001 pts

Stop 18.0 GHz

i

Stop 18.0 GHz

Note.

1. No spurious emission were detected above 6 O .

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

UNII-1_802.11n(HT40)

Distance of measurement: 3 meter

Channel: 46
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @) etect mode (H/V) @) @) @O/m) | (@0O/m) @)
1113.24 53.83 Peak H -9.12 - 4471 74.00 29.29
1592.19 48.93 Peak \% -7.39 - 41.54 74.00 32.46
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @o) etect mode (H/V) @) @) (0 O /m) (00 /m) @)
5364.51 4391 Peak H 3.44 - 47.35 74.00 26.65
5420.08 44.38 Peak A\ 3.39 - 47.77 74.00 26.23
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Shecrma @) (%] (ISR orenm ¢ © (%]
b T L~ = I e war w1s SUBMISIE _midsaiiseET
i - — : o e — =
M) M) . IIIIII'I:II:Ih!nI\v-'
20 dByA 20 dByA =%
=8 Fe
70 ;a, 70 deus
| |
&0 :1".‘... & 1t
..';m-\l A - ] M
i o i s fut, g A, »x»h-‘-’-l'\wmw. s g Pttt ¥ ,E_rl'w el s Al T o L, e muh’a..w‘.-\.fﬁmwmﬂwﬁ
TR YT — -_..‘EM ey YT — M“m..:mmﬁé
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Horizontal // Peak for1 [0 to 6 [ Vertical // Peak for1 [0 to 6 [
i e T 8 ETTTE e Spectum | Spstmm R Ol SpeammBC ) |7
Rel Level 99.00 diyv - RBW 1 Mk Rel Level 99.00 diyv - RBW 1 M
At 10dE  SWT 101 ms & VBW 3 MH:  Mode Sweep 1 10 dE  SWT 10.1 ms & VBW 3 MH:  Mode Sweep
@17k Max @17 Max
M) “5'1 I:'.lltill:il:nl\: ma1)
50 deys w1 it ” Y - s
B0 diys % : B0 dig
T0 0

40 +0 digs

30 digs 0

2 20

10 diys 10 i

T e T B~y g
( N ] y ( ) ) y
Horizontal // Peak for 6 0 to 18 [ Vertical // Peak for 6 0 to 18 O
Spectrum 3 (O 1% Spectrum 3 (D)
Rof Lovel 53,00 deuv & RBW 1 MHz Rof Lovel 53,00 dapy - RBW 1 MHz
LY. 3 SWT 48 ms & VBW 3 MHz Mode Auto Sweep Eda SWT 48 ms & VBW 3 MH: Mode Auto Sweep

@ 1Pk Max @ 1Pk Max
90 oy 90 oy
60 ciu’ 60 ciu’
70 diy 70 diy
60 d8y 60 g8
S0 dBy S0 aBys
30 dBy 30 ay
20 day 20 aBy
10 diys 10 diys
0 digs 0 digs

Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz

Note.
1. No spurious emission were detected above 6 U .
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:

UNII-1_802.11ac(VHT20)

Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no) (H/V) a @) (@ 0O /m) (O O0/m) a)
1091.74 52.09 Peak H -9.18 - 4291 74.00 31.09
1293.72 51.72 Peak \% -8.64 - 43.08 74.00 30.92
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@ any (H/V) a @ (O 0O /m) (00O /m) a
5139.88 45.16 Peak H 3.26 - 48.42 74.00 25.58
5118.97 45.68 Peak \% 3.25 - 48.93 74.00 25.07

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrum? O | SESNSIIC SR (7] Specrum2 O |SRSNMSIIC SRR (7]
Ref Level 57,00 diyy & RBW 1 Mz Ref Level 97.00 diyY - RBW 1 Mz
ARt 10 d8  SWT 10.1 ms & VBW 3 Ml: Made Sweep ARt 10 d8  SWT 10.1 ms & VBW 3 Mh: Made Sweep
O P Hax e = O P Hax g
mif1) 45,16 dBpV| mif1]
o 51000840 Gh .
o |~'i B0 d8 i“._
diys I digs ;
0 deys =l 0 deys !
I} T
50 diyr f \ 50 diys T | |"
- : I NET g =y
10 dyy—1— - 10 dyy—1— -
— - - | Heasuring.. ..llllliu“. 'm; — - - | Heasuring.. lnllllll-uH,;
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Horizontal // Peak for1 [0 to 6 [ Vertical // Peak for 1 [

Spectrum (] spe (s : (x] Spectrum (] spe (s
Ref Level 99,00 diyv - RBW 1 Mz Ref Level 99,00 diyv - RBW 1 Mz
Art 10 dE  SWT 10.1 ms & VBW 3 MH:  Mode Sweep At 0dE  SWT 10.1ms & VBW 3 MH:  Mode Sweep
@151 Ma @151 Ma
CET ] 52.00 dBpv] M)
091740 GH|
0 diys 11} B1.81 dapy] 0 diys 12(1)
1 5.188330 GH|
B B B B
70 T

dabad bl a b e - i b e e
o iy : W ISR L W oy .
30 dBys 30 deys
o o
10 déys 10 déys

———— ————
Start 1.0 CH:r 10001 El! Htop 6.0 GHz Start 1.0 CH:r 10001 El! Htop 6.0 GHz
g )j Measuring...  QERARN v | L )j Heasuring... ]

Horizontal // Peak for 6 01 to 18 [ Vertical / Peak for 6 U to 18 [
Spectrum 3 (O 1% Spectrum 3 (D)
Rof Lovel 53,00 deuv & RBW 1 MHz Rof Lovel 53,00 dapy - RBW 1 MHz
SdB  SWY 48 ms @ VBW 3 MH:  Mode Auto Sweep S¢8  SWT 48 ms @ VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 day 90 day
60 daus 60 daus
70 da 70 da
80 By &0 By
50 dny 50 g8
30 an 30 dBy
20 day 20 day
10 cay 10 cay
0 diur 0 diur

Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz

Note.
1. No spurious emission were detected above 6 U .
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:

UNII-1 802.11ac(VHT20)

Distance of measurement: 3 meter

Channel: 44

- Spurious

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

Detect mode
@) @no (H/V) @) @) (0 O0/m) (0 0/m) @)

1088.24 54.09 Peak H -9.19 - 44.90 74.00 29.10
1552.69 50.35 Peak A\ -7.71 - 42.64 74.00 31.36

Horizontal // Peak for1 O to6 O

Vertical // Peak for1 O to 6 O

] Spectrum 4 ()

Spectrum | ] spe 3 Spectrum ! - a T l-Bpectram 4]

Ref Level 53,00 dByv - RBW 1 Mz Ref Level 93,00 dByv - RBW 1 Mz

Art 10 di  SWT 10.1 ms & VBW 3 MH:  Mode Sweep At 10dE  SWT 10.1ms & VBW 3 MH:  Mode Sweep

[ 15k Max AT

ma(1] I

90 0B 111 50 dbus 111)

B0 diys B0 dig {

70 dii 70

- 60 dBu |

T e |

e 50 ghuv—1T - . i | E—

HMW“MW o R OIS S N A " u.,....Ju
40d 40 de;

20 diys 30 di4s

20 20

10 diys 10

—
SLAt LG e 10001 pts Htop 6.0 CHx Hortio o 10001 pts
Heasuring... "] 4

Htop 6.0 GHz
T

Horizontal // Peak for 6 [0 to 18 [

Vertical // Peak for 6 [0 to 18 [

Rof Lovel 53,00 deuv

Att

® RBW 1 MHz
Sd8  SWT 48 ms & VBW 3 MHz

Rof Lovel 53,00 deuv

Mode suto Sweep Att

® RBW 1 MHz
Sd8  SWT 48 ms & VBW 3 MHz

Mode suto Sweep

@ 1Pk Max @ 1Pk Max

iy T 90 day 1
60 ey 60 ey

70 iy 70 daus

60 g8 60 g8

30 day 30 day

20 dauy
10 gBys 10 gBys
0 diws 0 diws

Start 6,0 GHz

10001 pts

10001 pts

Stop 18.0 GHz
| Measuring... m-ﬁ &

Start 6,0 GHz

Stop 18.0 GHz
| Measuring... m-ﬁ &

Note.

1. No spurious emission were detected above 6 [J.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:

UNII-1_802.11ac(VHT20)

Distance of measurement: 3 meter
Channel: 48
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @) etect mode (H/V) @) @) @O/m) | (@0O/m) @)
1089.74 54.70 Peak H -9.19 - 45.51 74.00 28.49
1190.23 50.11 Peak \% -8.90 - 41.21 74.00 32.79
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @o) etect mode (H/V) @) @) (0 O /m) (00 /m) @)
5354.88 43.97 Peak H 343 - 47.40 74.00 26.60
5371.18 43.65 Peak \% 3.45 - 47.10 74.00 26.90
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (X E Spectrum 4 (%) E
b ":Jll:: BWT 32.1 us : tlni\: 1::; Mada Auto FFT 2:’\' 100 ::Jll:: SWT 32.1 us : tlnl\: 1::2 Mode Auto FFT
CETa— . ORI
M) M)
S0 ARy —g— S0 diyn
1] ’;, T0 k,
&0 :m &0 ﬁl..
:BI'_II_ :!II_.
PRI L RN, DNOSVE (SE T VN . 1 LT B SPRSE LT Y R PP g ,E_F‘.",n PONLRYC RSN (VL PR TSRS, PPN, SO PR UL W PR
10 ey - — 10 diy, = -
r— —= Measuring...  [ERRNNRND W ] T 3 —= Heasuring...

[T ]
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Vertical // Peak for1 [0 to 6 [

Maode Sweep

Ref Level 99,00 diyv - RBW 1 Mz
At 10d8  SWT 10.1 ms & VBW 3 M
[817% Hax

ma2{1] 54.70 dEpv|

1089740 GHz|

11[1]

10 dBys

— =
Start 1.0 GH
— —

10001 pits

Htop 6.0 GHz
e e

- RBW 1 Mz

T o o
Rel Level 99.00 diyv
:

10dE  SWT 10.1ms & VBW 3 Mi:  Mode Sweep
@ 1Pk Max
M2l B0.L1 dBpY,
L.190230 GHz|
S0 d 1[1) 80,24 dBpV]
|, 5248330 GHe|
B0 diy

—
10001 pts

Stop 6.0 GHr
Heasuring... -B# 4

Horizontal // Peak for 6 0 to 18 [

Vertical // Peak for 6 0 to 18 O

Spectrum 3 @

Ref Level 53,00 duv & RBW 1 MHz

Spectrum 3 @
Ref Level 53,00 duv & RBW 1 MHz

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

[® 17k Max [® 1Pk Max
90 diys 90 diys

50 dEus 50 dEus

70 dBy 70 dBy

80 days 40 g8

S0 aBy SO By
m i e |~ _* ; o ol d '
30 By 30 By

20 iy 20 iy

10 day 10 day

0 clies 0 clies

Start 6.0 GHz 10001 pts Start 6.0 GHz 10001 pts

Stop 18.0 GHz

Stop 18.0 GHz

Note.

1. No spurious emission were detected above 6 [J.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1_802.11ac(VHT40)
Distance of measurement: 3 meter
Channel: 38
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/Y) @ @) (@ 4d/m @ O/m) @
1088.24 56.46 Peak H -9.19 - 47.27 74.00 26.73
1725.68 49.18 Peak v -6.36 - 42.82 74.00 31.18
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) anoy H/V) a @) (O 0O /m) (0 0O /m) a
5140.11 44.67 Peak H 3.26 - 47.93 74.00 26.07
5004.15 46.24 Peak v 322 - 49.46 74.00 24.54

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrum2 O | SRGNSINC SR (7] spearum 2 O |SRSMSIIC SRR (7]
Ref Level 97.00 diyy - RBW 1 M Ref Level 97.00 diyy - RBW 1 M
AL 10 d8 SWT 10.1 ms & VBW 3 Mz Mode Sweep AL 10 d8 SWT 10,1 ms & VBW 3 Mz Mode Sweep
@17k Max = e D @17k Max — =R =
M) .67 dBpY M) 4624 dBpY|
S0 diy 1401100 GHz| S0 diby 50041490 GHz|
B0 diy I"." B0 diy »
! ! I
[ [ Il
50 digy J S50 digy * ]
b"'a'a"‘- n PRI e Pt ad W sttt vt et o A PRIt J
dByY- LT
10 diy 10 diy
Start 4.45 OHz 1000 Eli Hto 205 GHz Start 4.45 OHz 1000 Eli Hto 205 GHz
O, ] N ] S ] T oo GELIEINND 8 ]
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Vertical // Peak for1 [0 to 6 [

Ref Level 99,00 diyv - RBW 1 Mz
At 10d8  SWT 10.1 ms & VBW 3 M
[817% Hax

Mode Sweep
m2{1]) 5646 dRpV)
1088240 GHz|
S0 diys 11[1) V|
;
B0 iy }
70
v
|
B
“0
30 deys
20
10 diys
Start 1.0 CH:‘- 10001 Eh

Htop 6.0 GHz
TR

Spectrum

Ref Level 99,00 diyv
At d
[@17% Hax

[Seecrumz O Soecrums [ Specwomd ) 7

- RBW 1 Mz

10dE  SWT 10.1ms & VBW 3 Mi:  Mode Sweep
m2{1) 49,18 dBpV|
L.7I5680 GHz|
0 1101} 7E.77 dupv|
5.197820 GHu|
B0 diy r
70
60 dB
0 e et
mlurn.. A L y | | .
40 diys
30
20
10
——t
Hiart 1.0 GHz 10001 pis

Stop 6.0 GHr
Heasuring... -B# 4

Horizontal // Peak for 6 0 to 18 [

Vertical // Peak for 6 0 to 18 O

®

Spectrum 3
Ref Level 53,00 duv & RBW 1 MHz

Ref Lovel 53.00

®

Spectrum 3
dBv ® RBW 1 MHz

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

[® 17k Max [® 1Pk Max
90 diys 90 diys
50 dEus 50 dEus
70 dBy 70 dBy
80 days 40 g8
S0 aBy SO By

30 dBy 30 ay
20 day 20 aBy
10 diys 10 diys
0 diys 0 diys
Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz
™ T p ! v T p !
Note.

1. No spurious emission were detected above 6 [J.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1_802.11ac(VHT40)
Distance of measurement: 3 meter
Channel: 46
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @n) etect mode (H/V) @) @) (@O/m) | (@0O/m) @)
1088.74 54.54 Peak H -9.19 - 45.35 74.00 28.65
1897.66 48.03 Peak A% -5.04 - 42.99 74.00 31.01
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
@) @no) etect mode (H/V) @) @) (@O/m) | (00O/m) @)
5396.87 43.29 Peak H 3.47 - 46.76 74.00 27.24
5351.79 43.19 Peak v 3.43 - 46.62 74.00 27.38
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 ®) (#] (Sescmpisescrum2anCOfiSpesmBIRC)] Specrum 4 © (=)
e wwr zz1ys @ AW am= msds uisrrT e wwrzays @ Vaw ame  mads autarrT
CETa— - . ORI .
mif1} . mif1] ,-|-,I-I
S0 dBy = 20 4By, gl ¢
I:I?: dig &0 dBgs
é“.‘d!i" " x\f\ﬂ; M
i ,:‘ysa-- RAENTNENPER, L W CVRYR SISy L5 0T QO (YT S 10 esyrdtetsaimatle i fionsent L Msos s ihoivrmes Aot aoie bt o Aot
i 1111 i N | pripr I 1111 i
Siori 5.4 61z T5001 5t Siop 547 Gz | Siori 5.4 61z T5001 5t Siop 597 Gz
r— —= Measuring...  QERRRNRNY W ] '_' —= Heasuring... l:lllllll_ﬂE ]
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Vertical // Peak for1 [0 to 6 [

Horizontal // Peak for1 [0 to 6 [

Spectrum (] spe (s : (4]
Ref Level 99,00 diyv - RBW 1 Mz
At 10d8  SWT 10.1 ms & VBW 3 MH:  Mode Swesp
@151 Ma
ma[1] 5454 dBpv]
1.0BAT40 GH|
0 diys 1[1) 1 Be.7E dapy)
5.226820 GHe|
B B

10 dBys

— =
Start 1.0 GH
— —

10001 pits

Htop 6.0 GHz
e e

Spectrum

Ref Level 99,00 diyv
At d
[@17% Hax

[Seecrumz O Soecrums [ Specwomd ) 7

- RBW 1 Mz

10dE  SWT 10.1ms & VBW 3 Mi:  Mode Sweep
m2{1) 8,03 dBpv|
LABUT6HA0 GHz|
0 1101} 7763 dipv|
5.238320 GHu|
B0 day r
T0
60 dB
o n ““I L o
30
20
10
——t
Hiart 1.0 GHz 10001 pis

Stop 6.0 GHr
Heasuring... -B# 4

Horizontal // Peak for 6 0 to 18 [

Vertical // Peak for 6 0 to 18 O

®

Spectrum 3
Ref Level 53,00 duv & RBW 1 MHz

S8 SWT 48 ms & VBW 3 MH:  Mode Auto Sweep

Ref Lovel 53.00

®

Spectrum 3
dBv ® RBW 1 MHz
S5d8  SWT 48 ms & VBW 3 MHz

Mode suto Sweep

Stop 18.0 GHz

@ 1Pk Max @ 1Pk Max

90 diy 90 diy

B0 dau B0 dau

70 diy 70 diy

60 d8y 40 a8y

S0 dBy S0 aBys

30 dBy 30 ay

20 aBy 20 aBy

10 diys 10 diys

0 diys 0 diys

Start 6.0 GHz 10001 pls Start 6.0 GHz 10001 pli
3

Stop 18.0 GHz

Note.

1. No spurious emission were detected above 6 U .
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 I to 40 I )— Worst case

Mode: 802.11a
Distance of measurement: 3 meter
Channel: 36 (Worst case)
Horizontal Vertical

Spectrum 3 @ﬁ:i =

Spectrum 3 @ﬁ:i =

Rof Lovel B0.00 dBpv = RBW 1 MHz Rof Lovel B0.00 dBpv = RBW 1 MHz
Att 0da SWT 48 ms & VBW 3 MH: Mode Auto Sweep Att 0da SWT 48 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
70 g8y 70 By
60 dny 60 dny
S0 dauv S0 dauv
APl Lo .1“",&.‘1 . " = b - ,\.w".* ot _r ‘\i“ .y ne t =
BaaE e i | ! LT A7 ot o 'y T’ o | o ¢ T S Ty A AP, F L 4 !
i, ¥ o P M S| | 4 Wy r 1 L e s Lu...*"‘
30 doy 30 doy T
20 day 20 day
10 cays 10 c8yy
od od
~10 ciy 10 By

691 pts

CF 12.0 GHz 691 pts Span 12.0 GHz CF 12.0 GHz
T Measuring...  [RANRNNRD ﬁ 4| L :1

Span 12.0 GHz
Measuring...  JRERRRRED F &

Note.
No spurious emission were detected above 18 0 .
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Cz.tllbratlon Calibration due.
interval
Spectrum Analyzer R&S FSV30 101389 1 year 2021.01.15
8360B Series Swept HP 83630B 3844A00786 1 year 2021.01.15
Signal Generator
DC Power Supply Agilent 6632B US36351824 1 year 2021.01.14
Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
Attenuator KEYSIGHT 8493C 82506 1 year 2021.01.14
Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK VULB 9163 715 2 years 2020.11.29
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK BBHA9170 9]?7]35_,15?0 2 years 2021.02.19
Preamplifier R&S SCU01 100603 1 year 2020.11.25
Preamplifier AGILENT 8449B 3008A01742 1 year 2021.01.02
EMI Test Receiver R&S ESU26 100551 1 year 2021.04.01
EMI TEST
RECEIVER R&S ESR3 101781 1 year 2021.01.10
PULSE LIMITER R & S ESH3-Z2 101915 1 year 2021.01.02
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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