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1. General information

Applicant: GPI Korea, Inc.

Applicant address: 10355 B-201, 158, Haneulmaeul-ro, Ilsandong-gu, Goyang-si, Gyeonggi-do, Korea

Test site: KES Co., Ltd.

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

FCC rule part(s): 15.247

FCC ID: ZGPRECKONX

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

1.1. EUT description
Equipment under test ~RECKON-X

Frequency range BT :2402 Mz ~ 2480 M (LE)
WIFIL: 2412 Mz ~2 462 Mz (11b/g/n_HT?20)
Model: GPBW-180CA1GN

Modulation technique BT : GFSK
WIFI : DSSS, OFDM
Number of channels BT : 40
WIFI: 11
Antenna specification BT : Chip Antenna, Peak gain: 0.5 dBi
WIFI : PCB Antenna, Peak gain: 2.84 dBi
Power source DC 3.7 V Li-ion Battery

1.2. Test configuration

The GPI Korea, Inc. RECKON-X FCC ID: ZGPRECKONX was tested per the guidance of KDB 558074
D01 v03r05. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious
emissions testing and AC line conducted testing.
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1.3. Frequency/channel operations

Ch. Frequency (M) Mode
01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20
1.4. Accessory information
Equipment Manufacturer Model Power source

Applicant

1.5. Device modifications

N/A

1.6. Derivation model information

N/A

1.7. Worst case data rate
1. Radiated emission and power line conducted emission were 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: 5.5 Mbps

802.11g: 18 Mbps
802.11n_HT20: MCS3
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth and 99% occupied bandwidth Pass
15.247(b)(3) Peak output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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3. Test results

3.1. 6 dB bandwidth

Test procedure

KDB 558074 D01 v03r05 — Section 8.1 or 8.2
Used test method is section 8.1.

Section 8.1
1. RBW = 100 K.
VBW = 3 X RBW.
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Nk WD

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 Mz, 2 400 ~
2 483.5 Mz, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 kllz.
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Test results

6 dB bandwidth of 20 Mz bandwidth

Measured 6 dB bandwidth(Mk)

Frequency(Mk)

802.11b 802.11g 802.11n

Limit(Mi)

2412

9.421 16.498 17.713

2437

10.072 16.541 17.757

2462

9.465 16.541 17.713
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3.2.
Test procedure
ANSI C63.10-2013

Limit

99% occupied bandwidth

None; for reporting purpose only.

Test results

99% bandwidth of 20 Mz bandwidth
Measured 99% bandwidth(Mz) .
Limit(M)
Frequency(Mk) 802.11b 802.11g 802.11n
2412 13.546 17.192 18.017
2437 13.546 17.106 18.017 -
2462 13.546 17.279 18.104
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3.3. Peak output power

Test procedure

KDB 558074 D01 v03r05 — section 9.1.1 or 9.1.2
Used test method is section 9.1.2.

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

Set the RBW = DTS bandwidth.

Set VBW = 3 X RBW.

Set span = 3 X RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

PN R WD =

Section 9.1.2

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.

Limit

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

According to §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 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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Test results

Measured output power (dBm)
2412 Mt 2437 Mk 2462 Miz
Mode
Peak Average Peak Average Peak Average
11b 17.83 15.81 17.15 15.20 16.42 14.42
11g 21.89 14.90 21.29 14.31 20.96 14.03
11n 21.99 15.09 21.61 14.32 20.94 13.69
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34. Power spectral density
Test procedure
KDB 558074 D01 v03r05 — 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 Kz

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 kilz) and repeat.

o R R S

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 Mt bandwidth

Measured PDS(dBm)

Frequency(Mk)

802.11b 802.11g

802.11n

Limit(dBm)

2412

-8.45 -8.82 -9.65

2437

-8.97 -9.72

-10.70

2462

-9.32 -10.25 -9.75

802.11b
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3.5. Radiated restricted band and emissions
Test setup

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

30 Mz Emissions.

Turn Table

EUT

Power Cable 08m

Coaxial
M—Cable

}4 3m P

Power

[

Ground Plane

EMI Receiver

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

to 1 (lz emissions.

Turn Table

EUT

<

Power Cable 0.8 m

im = 4m

Coaxial
< Cable

2m

FPower

i

Ground Plans

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.

; Antenm
g -~ fower
H
i
;
EUT | M Horn
¥ d antenna
4m
( E Spectrum
i I_[ h, analyzer
[
H I C ~
Turntable i's im \
Sm
r~ Pre-amp 1—"_|;|%§

Test procedure below 30 Mk

1. The EUT was placed on the top of a rotating table 1.5 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.

2. 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.

3. 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.

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

PUELEe

SISISICISACS
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3. Spectrum analyzer settings for f =1 (Hz: Average

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

VBW = 3 x RBW

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. Detector function = peak

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

Sweep time = auto.

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.

CIZAC)S

SRS

Note.
1. f<30 M, extrapolation factor of 40 dB/decade of distance. F4 = 40log(Dn/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(D./Ds)

Where:
Fs = Distance factor in dB
Dn = Measurement distance in meters
D, = Specification distance in meters

CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or F4(dB)

Field strength(dBzV/m) = Level(dBzV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBgV/m) - Field strength(dBzV/m)

Emissions below 18 (lz were measured at a 3 meter test distance while emissions above 18 (llz

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

6. 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.

7. The worst-case emissions are reported however emissions whose levels were not within 20 dB of

respective limits were not reported.

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 (M) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
0.490 ~ 1.705 30 24 000 / F(ktz)

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

216 ~ 960 3 200%*
Above 960 3 500

**BExcept 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 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D0O1_v03r05, 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 mod Ton time Period Duty cycle Duty cycle Duty cycle correction factor
est mode (ms) (ms) (Linear) (%) (dB)
802.11b 10.00 10.00 1 100 0
802.11g 10.00 10.00 1 100 0

802.11n(HT20) 10.00 10.00 1 100 0
Note.
1. Duty cycle (Linear) = T, time/Period
2. Duty cycle(%) = (Tx on time / Tx on + off time) x 100
3. DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
802.11b // Middle channel 802.11g // Middle channel
e ‘——v‘ i —— oedamins il o e i  OCENEIIPN [Py SPaeS TN ,.‘A_,«,‘:M-A,.A.,m. THPAPSERRIN FRSGTRNT W) NOPSP SOy
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a0 df ‘ W0 d'f
20 dBm— —i — — 0 dBm—rt — —
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| | | |
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/Ti | Measunin PR ) I‘ | Measurin D
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Test results (Below 30 M)
Mode:

802.11b

Distance of measurement:

3 meter

Channel:

1 (Worst case)

Frequency

(Miz)

Level

(dBuV)

Ant. Pol.
(H/V)

CF
(dB)

Fa
(dB)

Field strength
(dBN/m)

Limit
(dBV/m)

Margin
(dB)

No spurious emissions were detected within 20 dB of the limit

. .
Horizontal Vertical
Spectrum {x) “—? Spectrum (%) ngJ
Ref Lovel 57.00 chj « RBW (6aB) 200 hz Ref Lovel 57.00 ch w RBW (6aB) 200 Bz
Att 0db  SWT 134 ms & VEW 3 kK Mode Auta FFT Att OdB  SWT 134 ms & VBW 3 kHr  Maode Auto FFT
@ 1P« Max @15 Max
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0 d& 94 BO0 kH2 0 dB G4 600 k)
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Ddeyn f D8y
s sy
m:‘- e STPTOWN b iz Al l;d;’"‘ P ueiedi | Al A9
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30 dBpy 30 dg !
40 d2 -40 dey
Stort 9.0 kHz 691 pts Stop 150.0 kHz Stoet 9.0 kHz 691 pts Stop 150.0 kHz
Marker | Marker
Type | Ret | Tre | Stimulus. | Response | Function | Function Result | Type | Ret | Tre | Stimulus | Response | Function | Function Result |
M1 1 546 kHz -2 11 By | M1 1] 54 6 kHz -2 33 By |
Spectum 2 ®) 2| Spectrum 2 (9 2|
Ret Lovel 57.00 chypn w RBW (608) 3 kHT Ret Lovel 57.00 chyn w ROW (608) 9 kHr
Att 0db  SWT 2.1 ms & VAW 100 kH2  Modae Auto FFT Att 0dB  SWT 2.1 ms & VAW 100 bH2  Moda Auto FFT
@ 172 Max @ 1P May
M1} 5.59 dDpV| ETTEY] .10 dBp V|
0 d8, 1440 k2 0 B 215 k2|
40 dB A 40 dBy,
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Marker | Marker
Type | Rel | Tre Stimulus Response Function Function Result Type | Rel | Tre | Stimulus | Response | Function | Function Result |
MY 1 544 0 kHz 5.50 BV | M 1] 215.0 kHz 618 cByY |
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Test results (Below 1 000 M)
Mode: 802.11b

Distance of measurement: 3 meter

Channel: 1 (Worst case)
Horizontal Vertical
wmﬂ(dﬂuv.ml anLovel (dBuVim)
70| 70,
60| 60|
tcccus{;u_ vcccmslse
50 J 50 [

IT I 1 I ] ! I3 ) 5 "
40 — ‘ 1

e

10 ‘ ‘
30 100 200. J00. 400, 500. 600. 700, 800, 900. 1000 30 100 200. 300. 400 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHI)

Read Ant Cable Preamp Limit Over Read Ant Cable Preamp Limit Over
Freq Level Leval Factor Loss Factor Line Limit Remark Pol/Phase Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase

Mz dBuV/m dBuV  dB/m a8 d8 dBuV/m a8 MHz dBuV/m dBuV dB/m d8 d8 dBuV/m dB
1 69.77 24.11 12.23 11.85 ©.83 .00 40.00 -15.89 horizontal 1 70.74 25.91 14.20 10.88 0.83 0.00 40.00 -14.29 vertical
2 161.92 24.10 9.87 12.91 1,32 9.0 43.50 -19.40 horizontal 2 151,25 28.82 13.77 12,98 1.27 9.00 43.50 -15.48 vertical
3 336,52 39.60 14.05 14.65 1.98 9.00 46.00 -15.48 horizontal 3 222.86 28.62 16.21 18.95 1.46 ©.80 46.00 -17.38 vertical
4 720.64 37.67 13.04 21.78 2,85 ©.00 46.80 -8.33 horizontal ES 550.89 38.43 16.51 19.35 2.57 0.00 46.00 -7.57 vertical

5 821.52 41.67 15.24 23.22 3.21 0,090 46.89@ -4.33 horizontal 8 s

. t 6 720.64 39.83 15.26 21.78 2.85 09.00 46.00 -6.17 vertical
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Test results (Above 1 000 Mk)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 1
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dB) (H/V) (dB) (dB) (dBN/m) (dBgV/m) (dB)
1198.26 58.43 Peak H -15.93 - 42.50 74.00 31.50
1398.00 50.36 Peak H -15.19 - 35.17 74.00 38.83
1496.40 51.09 Peak H -14.86 - 36.23 74.00 37.77
1794.50 49.81 Peak H -12.56 - 37.25 74.00 36.75
1991.30 53.89 Peak H -11.29 - 42.60 74.00 31.40
2346.13 46.70 Peak H -9.90 - 36.80 74.00 37.20
3163.00 52.71 Peak H -8.00 - 4471 74.00 29.29
1198.26 60.30 Peak \Y -15.93 - 44.37 74.00 29.63
1400.90 51.33 Peak \Y -15.18 - 36.15 74.00 37.85
1496.40 53.87 Peak \Y -14.86 - 39.01 74.00 34.99
1794.50 60.02 Peak \Y -12.56 - 47.46 74.00 26.54
1994.20 63.40 Peak \Y -11.27 - 52.13 74.00 21.87
2390.00 46.83 Peak \Y -9.77 - 37.06 74.00 36.94
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
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Ret Lovel 97 .00 oby - RBW 1 MHz Ref Lovel 97 .00 oty - RBW 1 Mhz
Att 1046 SWT 17 ps & VBW 3 MKz Mode FFT Att 10 4B SWT 17 ps & VBW 30Kz Mode FFT
(@174 Max @ 1F% May
RN 16.70 dbp V) ™Al B3 abpV|
S0 dBy a 50 dBy 2
Ml Mg
£0 dgy £0 ey 2510000 Gl
70 dB} 70 dE} f \
J !
i /
£0 dy —F £0 déy = -
=0 d&, / =0 dag ! ]
I ; " A L
T e T A T e e T - T e
=0 de =0 dB
20 dbuv-+ - - - - —~  B— 20 dBuv+ ~
10 B V- 10 dEv-+ T
F3
f oS = A 2
o o
Start 2.3 GHz 691 pts $top 2.92 GHz Start 2.3 GHz 691 pts $top 2.92 GHz
Marker | | [Marker
typo | Ref | Tee| stimulus. 1__Response | Eunction | Function Result | typo | Ref | Tre | Stimulus 1 __Response | Eunction | Function Result |
R 1| 2 z 37.67 BV | M1 1| 2 22 47 BV
~M2 1 . 4311 BV M2 1 47,46 BV
M3 1 2 34613 GHe 45 70 BV | M3 1 23 46 53 cBuv |
T o ! T T R
. .
Horizontal // Peak for 1 Gz to 3 Giz Vertical // Peak for 1 Gz to 3 Gz
Specmz ® ¥ Spectrm 2 O | EESNRRRSINC) ¥
Ret Lovel 107 .00 diyy - RBW | Mz Ret Lovel 107 .00 dbuy - RBW | Mz
Att S0 dE  BWT 2 ms & VBW 3 M4z Mode Auto Sweep Att S0 08 BWT 2 ms & VBW 3 MUz Mode Auto Swaep
@17 Max @ 1P Ma
MS[1] mMsl1]
100 @8y 100 =8y
] M)
sods 1.19826 GHz sods
B0 dB A, B0 dB A
70 day 70 diu
o
20 d& - - c0 ds -
M o \ |
1L D e pppre gy ST BORSY PY ASRESIEY A TP P ey ', D () Y e ) R e T BBUN e v vt o iy ey ERTIR i W | e v PoGTI w  St FP7 Py e,
40 dB . 40 dBu
20 de 20 de;
20 dBN— 20 dBv—
10 d&. 10 d&L
Start 1.0 OHz 691 &; Blol 3.0 CHz Start 1.0 OHz 691 E" 9!(12 3.0 OH2
Markor | Markor |
Type | Ref | Tre | timulus |__Response | Function | Function Result | Type | Ref | Tre | stimulus | __Response | Function | Function Result |
™M1 1] GHz £5.43 BV 1 1] GHE 0.30 BV
M2 1 M2 1
M3 1 M3 |
M4 1 M4 1.7945 GHz
M5 1| M5 1 19942 Gz
. .
Horizontal // Peak for 3 G to 18 Gk Vertical // Peak for 3 Gz to 18 Giz
Sy = | [reorem s ) G
Ret Lovel 67 00 oy - RBW | Mz Ret Lovel 87 .00 chyv - RBW | Mz
Att Odb  SWT 45 ms & VBW 3 Md:  Made Swaen Att OdB  SWT 45 ms & VBW 3 M4 Made Swaen
(@ 1P« Max @17 Max
M1} 52.71 dDpV|
£0 d8}. 0,1650 Gtz £0 dB;
70 deA 70 dB
£0 dBy £0 dBy
Y
i'n vﬁw =0 dB - -
P2 Wi IR i P R | = S PN SRR N % A S
i g SN R TR R Y A J ) ams AN ey g4 DA e LA N - Lo TN PUPTIUNEE FIRRREY S W TR G 5 — o
4048 40 48
20 dsy 20 dby
20 d8 A 20 dé
10 d8 10 daus
DBy Dasy
10 d8y -10 dByy
Start 3.0 CHz 691 pts $tog 18.0 CH2 ) Start 3.0 CHz 691 pts $top 16.0 CH2z |
I, ) Measuring.. 4 I‘, ] Heasuring..

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 6

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

(Miz) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)

1198.26 60.95 Peak H -15.93 - 45.02 74.00 28.98
1351.70 50.42 Peak H -15.37 - 35.05 74.00 38.95
1496.40 50.98 Peak H -14.86 - 36.12 74.00 37.88
1794.50 52.76 Peak H -12.56 - 40.20 74.00 33.80
2000.00 55.66 Peak H -11.23 - 44.43 74.00 29.57
3163.00 50.86 Peak H -8.00 - 42.86 74.00 31.14
1198.26 61.48 Peak \'% -15.93 - 45.55 74.00 28.45
1398.00 58.29 Peak \'% -15.19 - 43.10 74.00 30.90
1496.40 53.96 Peak \% -14.86 - 39.10 74.00 34.90
1797.40 59.27 Peak \% -12.54 - 46.73 74.00 27.27
2000.00 59.91 Peak \% -11.23 - 48.68 74.00 25.32
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. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 2 (0 2 Spectrum 2 (0 () ﬂ?
Ret Lovel 107,00 deyy - RBW | Mz Ref Lovel 107.00 deyy - RBW | Mz
Att 002 QW 2 ms & VBW 3 Mdr  Modae Auto Swaep Att 002 GWT 2 ms & VBW 3 MH:  Mode Auto Sweep
@ 1F M e 1F Vs
M1} Msl1l &59.91 dBp V)
100 38y 100 4y 2.00000
i1l (1]
50 d8. 50 dB
B0 dB A & B0 dB A ,‘[
70 ds } 70 ds | i
P U
£0 d& ~ £a de T ~
o W3 ; I 1 | [ ]
’ v 1 { =0 41 i
AAERTITT PST). N PYUPIRGH, [N SUTRIDUNN | P 7\ PV RSO | APSPE T S § I S NS Revesman CeRRrLE S LT Ch W O R 53 PP, PO PSR | Sl U { O T | 7 urrrowy | § i+ PR S
40 dsu 40 dy
2048 20 a8,
20 dByN— 20 dBiV—
10 d&. 10 d8L
Start 1.0 iz 91 pts Stop 9.0 GHz Start 1.0 Giiz 691 pts Stop 9.0 Gz
Markor | Markor |
Type | Ref | Tre | stimulus |__Response | Function | Function Result | Type | Ref | Tre | stimulus | __Response | Function | Function Result |
M1 Il 1.16828 CH2 L2 v M1 lj 1,182 CH2
M2 i 2 M2 i 2
M3 1 M3 1
M4 1 M4 1 |
5 1 5 1
. .
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 iz
Spectrum 2| | [spectrum =
Ref Lovel 67,00 db - RBW | Mz Ref Lovel 67 00 cByY - ROW | Mz
At 04 SWT 45 ms & VBW 3 MH:  Mode Sweeo Att 0dB  SWT 45 ms & VBW 3 M4:  Made Sween
(@17 Mar @17 Mav
VL]
EO d8}, B0 dB}.
70 de 70 dBi
£0 48y £0 dB
Fo g, 7 =0 i
PACSAMAN T ters s AL A, P b HAUOA, A Rk > Rl deis S can s LtV EETIPNTPN CRVESTTE I T N A
P S Sdbhuns athacutd BRI B Tod & et & L O OO i e lsgrimnd My et i i e i
20 dbi 20 dbu
0 dB A 20 d&
10 di 10 e
DAY D BV
10 depy 10 da
Start 3.0 GHZ 5915t $top 18.0 CHz Start 3.0 GHz 591 pts Stop 160z |
] By o 4 JU b ]

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 11

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

(Miz) (dBV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)

1198.26 59.41 Peak H -15.93 - 43.48 74.00 30.52
1800.30 61.10 Peak H -12.52 - 48.58 74.00 25.42
1994.20 60.41 Peak H -11.27 - 49.14 74.00 24.86
2484.11 43.65 Peak H -9.40 - 34.25 74.00 39.75
3163.00 53.79 Peak H -8.00 - 45.79 74.00 28.21
1198.26 65.55 Peak \'% -15.93 - 49.62 74.00 24.38
1395.10 58.81 Peak \'% -15.20 - 43.61 74.00 30.39
1496.40 54.94 Peak \'% -14.86 - 40.08 74.00 33.92
1797.40 58.47 Peak \% -12.54 - 4593 74.00 28.07
1991.30 57.88 Peak \% -11.29 - 46.59 74.00 27.41
2483.50 48.20 Peak \% -9.41 - 38.79 74.00 35.21
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 3 @.‘l ?‘ Spectrum 3 ’@,J] ﬂ?
Ret Lovel 97 .00 oy - RBW | MHz Ret Lovel 97 .00 oy - RBW 1 MHz
Att 10 dB  SWT 7.6 ps & VBW 3 MH>  Mode Auto FFT Att 10 dB  SWT 7.6 ps & VBW 3 MH>  Mode Auto FFT
@1F M3 @ 1P Mar
RN 10,55 dopV mMarl 16,91 dop V|
0 de. 24641100 GHe| 0.ds, 24041100 GHe
U (e vl 2214 dOpV g = e w1} 1020 Ao Y|
04 oot - 24835000 GH2) iy ey 24835000 GH2|
70 dB,, " 70 dB},
£0 o T £0 dey
\ \ - e ——
pe 3 P N il - [0 o
=0 dg =0 d8. "_ =
L o M2 e T r
40 dBLA 3 — = ' = 40 dbs
=0 de 20 dBa
20 douv- 20 do -
10 By 10 dEwv
2 2
ik I ik it I
CF 2,48 GHz 691 pts Span 50.0 MHz CF 2,48 GHz 691 pts Span 50.0 MKz
Marker | | [Warker
Typo | Bel | Tre | stimulus. 1__Response | Eunction | Function Result | type | Ref | Tre | Stimulus, 1__Response | Eunction | Function Result |
M1 1 z ¥3.14 BV I NI | 43.20 BV T |
M2 1 3352 By ‘ M2 1 2 73,58 BV | ‘
M3 1] 43 65 oByv M3 1 2 48411 GHez 45 91 cByv
. .
Horizontal // Peak for 1 Gz to 3 Giz Vertical // Peak for 1 Gz to 3 Gz
Specnam 2z ® 2 Specinm 2 © | ERRING) %)
Ret Lovel 107 .00 diyy - RBW | Mz Ret Lovel 107 .00 dbuy - RBW | Mz
Att S0 dE  BWT 2 ms & VBW 3 M4z Modae Auto Sweep Att S0 08 BWT 2 ms & VBW 3 MUz Mode Auto Swaep
@15 Max @ 1P Ma
™Il G041 dipV) ™Sl &7.88 dopV]
100 dig 199 ¢ 100 cy 199130 UH2,
w1} 5941 oW M1} 65.55 Vi
50 48y 1.19826 GHz s0ds | 1.19826 GH3
£0 8, % B0 dB ‘;
|| 70 diy Il
64 ‘ { ]
. ‘ i ) 4 M /|
0 ds |
20 da. I ] ) | | |
» FEtRe I G o o e, s, Sy | | | o) wmpvery S ey DU e e v Y e
o CLT ] SRy, Y TR DO SO0 T, GETS | PRGSO [P R (f FROTR ey P P
el 20 de;
30 B~ 86 dRAN—
20 dBuv 10 d8,
Start 1.0 OHz 9!0_2 3.0 OH2
10 di 8 Markar Y
Start 1.0 GHz 691 pts Stop 3.0 GHz Type | vet | Trc | Fancin | Function Result |
Marker | 1 1]
Type | Rel | Tre stimulus Response | Eunction | Function Result | M2 1|
ML 58: €3.41 BV [ M3 1|
M2 1 63 10 BV ‘ M4
M3 1 60 31 CBY M5 1
Dt T Heasunno-. T e 7| JU T Heasuing.. w—
. .
Horizontal // Peak for 3 G to 18 Gk Vertical // Peak for 3 Gz to 18 Giz
Spectrum 5 ) = | (Spectrum ) ) |
Ret Lovel 67 00 oy - RBW | Mz Ret Lovel 87 .00 chyv - RBW | Mz
Att Odb  SWT 45 ms & VBW 3 Md:  Made Swaen Att OdB  SWT 45 ms & VBW 3 M4 Made Swaen
(@ 1P« Max @17 Max
M1} 53.79 dDpV|
B0 dB,, 0,1650 GHz £0 dB,
70 deA 70 dB
£0 dBy £0 dBy
it
£0 4B =0 dB i
Ml d gy 5 . P ST WS PN
SIS ANANA L s e S, Lo i M il A o L i B D I (it s b It A8, ke oy Ak Y R
10.d8 40 dB
20 dsy 20 dby
20 d8 A 20 dé
10 d8 10 daus
By OBy
10 d8y -10 dByy
Start 3.0 CHz 691 pts $tog 18.0 CH2 ) Start 3.0 CHz 691 pts $tog 18.0 CHz |
I, ) Measuring.. 4 I‘, ] Heasuring..

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 1
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1195.40 56.88 Peak H -15.95 - 40.93 74.00 33.07
1499.30 49.45 Peak H -14.85 - 34.60 74.00 39.40
1991.30 49.16 Peak H -11.29 - 37.87 74.00 36.13
2390.00 56.91 Peak H -9.77 - 47.14 74.00 26.86
3163.00 54.37 Peak H -8.00 - 46.37 74.00 27.63
1273.50 54.72 Peak \'% -15.66 - 39.06 74.00 34.94
1496.40 52.22 Peak \'% -14.86 - 37.36 74.00 36.64
1597.70 50.79 Peak \'% -14.16 - 36.63 74.00 37.37
1991.30 56.26 Peak \% -11.29 - 4497 74.00 29.03
2390.00 58.74 Peak \'% -9.77 - 48.97 74.00 25.03
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ) = | ((Spectrum ) a o
Ret Lovel 97.00 dByY Ret Lovel 97.00 - RBW 1 Mhz
Att 10 db Mode FFT Att 10 4B SWT 17 ps & VBW 30Kz Mode FFT
[@1F% Max @17 Mav
Ml Ml 57.78 abpv)
S0 dBy 50 dBy F540 GHZ
v M1 O
EO 48y 0000 GHZ| £O 48 MU0 GHz]
/
70 dB), 70 dBy, o
o5
s0¢ LA o0 db; )
£0 deys ’ £0 de. F
Y oS,
=0ds, = =0 ds.
M I N i 1 " 8
LI LIV ey = e vy = g 4600 e = =
=0 de =0 de
20 deuvr] - - - - T 20 dB -+ - - - . +
10 dBLv-+ —~ 10 dB L+ -
A 1 T 1 H
0 dBph 0 B
Start 2.3 CHz 691 pts. $top 2.92 GHz Start 2.3 CHz 691 pts $lop 2.92 GHz
Marker || [Marker
tTypo | Rel | Tre| stimulus. 1__Response | Eunction | Function Result | typo | Ref | Tre | Stimulus |__Eunction | Function Result |
ML 1| 31 GHe 3544 BV I ML 1] 231
M2 1 L 5691 dByuv M2 1 2
M3 1 2 34752 GHz 46,33 oy | M3 1
T e r
. .
Horizontal // Peak for 1 Gz to 3 Giz Vertical // Peak for 1 Gz to 3 Gz
Soectrum 2 ® = Spectm 2 ® | SRS &)
Ret Lovel 107 .00 diyy - RBW | A7 Ret Lovel 107 .00 dbuy - RBW | M7
Att S0 d3_ BWT 2570 us & VBW 3 A2 Moda FFT Att 20 dE_ BWT 2570 us W VBW 3 MH:  Moda FFT
@15 Max @1 Ma
2011 Ma1}
100 di L4 12 100 cay
M) 5600 dop Vi M1l
S0 48 1.19510 GH2| S0 dB 1.27350 GHz|
£O dBy, E0 8
26 8y 70 dBy,
\
20 ¢ : } £0 dByh . sl 1
20 da -t - dBi 'i TSI
<0 dBy 2 L } + et S [ Y PN (PP, PO SRTYRBPORTY ISP O IO ) PN
I e NPV Y NOT SPPRIEE (R VAP, PRYIR U R BT P RO L e ;" N‘:V“ i el e s co L o g
40 ds BV —— B E— - — e N E—
20 d8,,
30 dB L~
20 dew
20 dEy
10 d8u -
10 dB# Stant 1.0 GHz Slop 9.0 GHz
Start 1.0 GHz 691 pts $top 3.0 GHz Markeor
Marker Type | vef | Tre Function | Function Rosult |
Type | Rel | Tre| stimulus 1__Response | Eunction | Function Result | M1 1] |
ML G £6.85 BV | M2 |
M2 1 43.45 BV | M3 1 ‘
M3 1 E 43 16 ohyv M+ 1 3 GHz 5
. .
Horizontal // Peak for 3 @ to 18 Gk Vertical // Peak for 3 (lz to 18 iz
Spectrum (%) e “—? 'Spe:lrum (%) Q’J
Ret Lovel 67 00 oy - RBW | Mz Ret Lovel 87 .00 chyv - RBW | Mz
Att Odb  SWT 45 ms & VBW 3 Md:  Made Swaen Att OdB  SWT 45 ms & VBW 3 M4 Made Swaen
(@ 1P« Max @ 1P Mar
RITEY]
B0 48, EO 48,
70 de 70 deu
£O dBy £0 dBwv
A
£0 dB =0 dByp
il s g e X Sdege y P Sreptla Asra bt ko, D, o
g e T s Y TN VSR PO ) TR TN R S T p AL S A AR ISAIT 1 A, It i pen b
20 dBu 20 dby
20 dB 20 dB s
10 d8 10 daus
) By 0By
-10 8y BLE LY
Start 3.0 GHz 591 pts Stop 16.0CHz | Start 3.0 GHz 591 pis Stop 160 CHz |
JU ] Heasunng.. 4 JU ] Heasuring.. ]

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 6
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1198.30 54.13 Peak H -15.93 - 38.20 74.00 35.80
1499.30 47.70 Peak H -14.85 - 32.85 74.00 41.15
1994.20 52.31 Peak H -11.27 - 41.04 74.00 32.96
3163.00 55.36 Peak H -8.00 - 47.36 74.00 26.64
1195.40 52.90 Peak \'% -15.95 - 36.95 74.00 37.05
1496.40 53.03 Peak \'% -14.86 - 38.17 74.00 35.83
1597.70 55.40 Peak \'% -14.16 - 41.24 74.00 32.76
1991.30 52.04 Peak \'% -11.29 - 40.75 74.00 33.25
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q q
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 2 (0 s Spectrum 2 (0 -
Ret Lovel 107 .00 diuy - RBW | M7 Ret Lovel 107 .00 dbuy - RBW 1 M7
Att 008 KWT 2570 us & VBW 3 M4 Mode FFT Att SO0d8  BWT 257 0 us w VBW 2042 Mode FFT
@ 1P Mas 1P Mas
MarTl wartl
100 diy 100 cay
TR0} 3 IIRS
S0 dB 1. 19830 GH3, S0 dB
N
£0 dB; 4 EO dB t
70 dey 70y 1
20 dg. | ‘I £0 dBiv—d - = = { \
i M2 [ | =0 By ) % - i’ ‘Tﬁ 71
e | IR TSR A VRPN "N U, T UROYON USRIV T TEPW Y YU RIS ::‘;«"-’—*' S NP [V U9 O SN FOYRPIEN WYL, AP PN LV SRS M
40 deys i
20 d&,
30 dB v~
20 deua
20 dBuv-
10 dB. <
10 di 4 Stant 1.0 GHz Slop 9.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz Marker
Marker Type | vef | Trc stimulus | |__Function | Function Rosult |
type | Rel | Tre | stimulus. 1__Response | Eunction | Function Result | ML 1] 11084 oA |
ML 1 3 6413 B I M2 1 14 :
M2 1 v MI 18 |
M3 1 M4 1.6913 GHz
D)8 T Fessonna WARIRRNID W8 T T Feororno . DN e
B B
Horizontal // Peak for 3 G to 18 Gk Vertical // Peak for 3 Gz to 18 Gz
Spectrum ) ) = | (spectrum 5 ) |
Ref Lovel 67 00 ohy - RBW | MHz Retf Level 87 00 chyv w RBW | Mz
Att 0db  SWT 45 ms & VBW 3 Mz Made Swaen Att OdBb  SWT 45 ms & VBW 3 M4 Made Swaen
(@174 Max (@ 1P Max
M1}
EO d8}, £0 d8}.
70 dg 2 70 d84A
£0 dB £0 dB
y
£0 ‘I'E\u: =0 dBy
i VN PP (P - o AT B PR oo A A ot b
MANIIOSRGAIIA bnb o s f g A i LA i LY P WA e b o L pitein ALl e e, o T
40 48 40 dB
0 dBy 20 dBy
20 di 20 di
10 di 10 dE s
) BBV DBV
-10da v -10dayv
Start 3.0 CH2 5-91 pLs $top 18.0 CH2 ) Start 3.0 CH2z 691 pts $top 18.0 CH2 |
S— TR G | Py o !

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11g

Distance of measurement: 3 meter

Channel: 11

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

(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)

1195.40 50.62 Peak H -15.95 - 34.67 74.00 39.33
1348.80 50.67 Peak H -15.38 - 35.29 74.00 38.71
1499.30 48.32 Peak H -14.85 - 33.47 74.00 40.53
1997.10 52.75 Peak H -11.25 - 41.50 74.00 32.50
2483.50 55.41 Peak H -9.41 - 46.00 74.00 28.00
3163.00 53.06 Peak H -8.00 - 45.06 74.00 28.94
1195.40 57.39 Peak \'% -15.95 - 41.44 74.00 32.56
1496.40 53.02 Peak \'% -14.86 - 38.16 74.00 35.84
1597.70 56.28 Peak \% -14.16 - 42.12 74.00 31.88
1991.30 52.32 Peak \% -11.29 - 41.03 74.00 32.97
2483.50 54.97 Peak \% -9.41 - 45.56 74.00 28.44
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. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 3 @.‘l ?‘ Spectrum 3 ’@,J] ﬂ?
Ret Lovel 97.00 ooy - RBW 1 MHz Ret Lovel 97 .00 oy - RBW 1 MHz
Att 10 dB  SWT 7.6 ps & VBW 3 MH>  Mode Auto FFT Att 10 dB  SWT 7.6 ps & VBW 3 MH>  Mode Auto FFT
@ 1F Ma (@15 Vs
Ma[1} 5405 dBip V) M3t}
50 dB. 24637480 UHZ| S0 dBA |
" w1} 55.41 a0y e il Pty IS N w1 4.97 dBpv
w3 2.4835000 GHa| £0 48y - 2,4895000 GH3|
X
70 dB,, 70 dB), =
£0 di — — 0 déy - -
— h 8
=0 dg, — 20 dsy = <
5 - " :
40 dBLA == 40 dbys s
=0 de =0 deys
20 do - 20 dBuv-
10 dE 10 dEL
I 2
ik I ik it I
CF 2,48 GHz 691 pts Span 50.0 MHz CF 2,48 GHz 691 pts Span 50.0 MKz
Marker | | [Marker
Type | Rel | Tre| stimulus. |__Response | Eunction | Function Result | type | Ref | Tre | Stimulus, 1 __Response | Eunction | Function Result |
ML 1 24835 Gz 55,41 BV | M1 1| 2.4835 Gz 64.97 BV 1 |
M2 1 2 35,41 By ‘ o 1 2.5 GHe 41.34 BV | ‘
M3 1] 2.383748 GHz 54.05 BV M3 1 2383603 GHz 5434 BV
. .
Horizontal // Peak for 1 Gz to 3 Giz Vertical // Peak for 1 Gz to 3 Gz
Srecnam 2z ® 2 Specinm 2 © | IR %)
Ret Lovel 107.00 dgy - RBW | Az Ref Lovel 107.00 deuv - RBW | Az
Att 003 GWT 2570 us & VBW 3AH:  Mode FFT Att S0 02 GWT 2570 us @ VBW 3 Ad:  Moda FFT
@17 Max 1P Mas
Ma1] M2111 5107 dBp V)
100 Gy 100 d2 :
Mg 50.62 M)
50 dBy 1. 19540 GHz 50 dBu
B0 d8 I\ E0 dB lp
70 day | 70 dayw ]{
0 dBy - fk £0 dB g - m 1
=0 d k v N [ =0 dB : 1 1 J L
Crrivers ViR SRV Y ISR, RO ATONUIPN ST WO ISP TV I P S PPN R PO 5 RN LW Y AR AL N At "u.,lx-“.yn-w‘ (TR SRV 19 LSRN PP TR e
40 BN —t— —— - — o — — 40 BN —f—— — — —
20 g8y 20 d8,,
20 daus 20 dew
10 4By - - 10 B~ -
Start 1.0 GHz Stop 3.0 GHz Stant 1.0 GHz Slop 4.0 GHz
Markar Markar |
Type | wof | Trc | Function | Function Rosult | Type | vof | Tre | Function Rosult |
ML 1 ML 1|
M2 1| M2 |
M3 1 M3 1
e 1l M 1 52.32 cByY
. .
Horizontal // Peak for 3 (z to 18 (lkz Vertical // Peak for 3 (lz to 18 iz
Spectrum 5 a) = | (Spectrum o) ) |
Ret Lovel 67 00 oy - RBW | Mz Ret Lovel 87 .00 chyv - RBW | Mz
Att Odb  SWT 45 ms & VBW 3 Md:  Made Swaen Att OdB  SWT 45 ms & VBW 3 M4 Made Swaen
(@ 1P« Max @ 1P Mar
CTTTEY] 53.06 d0pV
80 dBy 09,1650 GHz 80 déi
70 ds 2 70 de
£0 dBy £0 dBy
Y
E.O B S0 dBupv:
Amine A Arhig, S R K PP PR TR T Ry A L.
M A b ANl d Vet AN o Ml ] 1A ) psa gt ST AL A st AN b 2 NP AN AL P P —
40 48 40 48
20 dsy 20 dby
20 d8 A 20 dé
10 d8 10 daus
DBy OBy
10 d8y -10 d8 v
Start 3.0 GHZ 591 pis stisochz) | (Sersochz 591 pts Stop 160 CHz |
I, ) Measuring.. 4 I‘, ] Heasuring..

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11n_HT?20
Distance of measurement: 3 meter
Channel: 1
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1198.30 54.81 Peak H -15.93 - 38.88 74.00 35.12
1597.70 48.67 Peak H -14.16 - 34.51 74.00 39.49
2390.00 58.06 Peak H -9.77 - 48.29 74.00 25.71
3163.00 53.77 Peak H -8.00 - 45.77 74.00 28.23
1198.30 50.27 Peak \'% -15.93 - 34.34 74.00 39.66
1496.40 52.69 Peak \'% -14.86 - 37.83 74.00 36.17
1794.50 52.18 Peak \'% -12.56 - 39.62 74.00 34.38
1994.20 56.12 Peak \'% -11.27 - 44.85 74.00 29.15
2390.00 60.02 Peak \'% -9.77 - 50.25 74.00 23.75

KES-P-5101-14 Rev. 1

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.

The test results in the report only apply to the tested sample.

KES

A4



s

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

Test report No.:

KES-RF-16T0127
Page (37 ) of (50)

www.kes.co.kr
. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum “—'v' 'Speclrum ﬂ—?
Ret Lovel 97.00 dByY - RBW 1 Mhz Ret Lovel 97.00 aBy - RBW 10z
Att 1046 SWT 17 s @ VBW 3 MKz  Mode FFT Att 10 B QWT 17 ps @ VBW 3MH:  Made FFT
(@174 Max (@ 1P% Max
RN 56 .53 B p V] ™Al 57.91 gV
S0 dBy BI50 GH2 50 dBy 7110 GHz
v A9 IO Y mi Sl
€0 day 10000 GH2| £0 ey f 0000 GHz]
/ /
70 dE) - 70 d} y! ¥,
£0 deys ‘3‘ et £0 dey ':.' T
=0 ds, s 20 dsy -+
—A 0 d2 A
ML ) A . iy " Al i
DL TI e e e T AP AT T
=0 de =0 dB
20 deuvr] K - - - - - + 20 B - - - - d.
10 dBLv-+ 10 dB L+ .
=
f oS = A 2
0 o
Start 2.3 GHz 691 pts $top 2.92 GHz Start 2.3 GHz 691 pts $top 2.92 GHz
Marker || [Marker
Typo | Ref | Tre| stimulus | __Response | Eunction | Function Result I} typo | Ref | Tre | Stimulus 1 __Response | Eunction | Function Result |
ML 1| 2 z 35.91 BV | ML 1| 2 3.0
M2 1 53.06 By M2 1 v |
M3 1 2 56954 GHz 55.63 CBUV | M3 1 2 38 57.91 BV |
8 — 8 T R
. .
Horizontal // Peak for 1 Gz to 3 Giz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 2 (® Kl Spectum 2 ® 2|
Ret Lovel 107.00 dgy - RBW | Az Ret Lovel 107.00 deuv - RBW 1 Az
Att 003 GWT 2570 us & VBW 3AH:  Mode FFT Att 20 02 GWT 2570 us w VBW 3 AMd:  Moda FFT
@ 1P Max 1P M
w2I11 LN ] 56,12 dpV)
100 g2y 100 dBy 1.99420 He
i1 M1l 50.27 dnpv|
50 ds 50 deu 1 1.19830 GH3|
E0 dE, ‘I by T
70 dBy
70 dB \
£0 dBv = . e w1
£0 dB L/t } T vk ]
Ml =0 dBL 1 i ot
=0 da s i — ey, VYT PRTOE, RLPSPIR, PRSI REZIYIO, PPN SRV | [ =L NV PRSI W Prowe
AP S, PPV WY PR T TR PYRTSTRPTY PV YLTEN ORIV V) T VRSP FEVSEITIVIN PR e 40 B — — IE -
40 dByy—
20 8y
79 i 20 dBu
e 10 B~ b -
. Start 1.0 GHz Slop 9.0 GHz
il Markor
Stort 1.0 Gz S91pts Stop 3.0 Gz 1ype | wof | Tre stimulus | Function | Function Rosult |
Marker | ML 1] 1.19€3 CH2
Type | Ref | Trc| Stimulus. L ® | Function | Function Result I} M2 1|
M1 1 1 2 5481 dBpv ‘ M3 1
M2 1| 1 48 67 oBuv M4 1 1.9942 GHz
. .
Horizontal // Peak for 3 (lz to 18 (lkz Vertical // Peak for 3 (lz to 18 iz
Sy %] | [svrern =
Ret Lovel 67 00 oy - RBW | Mz Ret Lovel 87 .00 chyv - RBW | Mz
Att Odb  SWT 45 ms & VBW 3 Md:  Made Swaen Att OdB  SWT 45 ms & VBW 3 M4 Made Swaen
(@ 1P« Max @ 1P Mar
CTTTEY] 59.77 d0pV]
£0 dB} ), 1650 G2, £0 ds;
70 de 70 de
£0 dBy £0 dBy
1
fﬂ' o =0 dBi: -
T T RO 5 " Pr it dopva s
R A R s TON TETIION IR PE LRSI AT CRTE TN S Sl o TSN ROPTOT PRRRISS osvarpey SRPup ISR — | E—
40 48 . 4048
20 dBu 20 dby
20 d8 A 20 dé
10 d8 10 daus
By OBy
10 d8y -10 dByy
Start 3.0 GHz 591 pis $top 16,0 CHZ Start 3.0 GHz 591 pts Stop 160 CHz |
S —m— . | P T R

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11n_HT?20
Distance of measurement: 3 meter
Channel: 6
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1198.30 56.32 Peak H -15.93 - 40.39 74.00 33.61
1597.70 48.47 Peak H -14.16 - 34.31 74.00 39.69
3163.00 54.59 Peak H -8.00 - 46.59 74.00 27.41
1195.40 54.74 Peak \'% -15.95 - 38.79 74.00 35.21
1395.10 52.11 Peak \'% -15.20 - 36.91 74.00 37.09
1499.30 53.96 Peak \'% -14.85 - 39.11 74.00 34.89
1797.40 53.79 Peak \'% -12.54 - 41.25 74.00 32.75
1994.20 55.60 Peak \'% -11.27 - 44.33 74.00 29.67
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. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectum 2 (0 | Spectum 2 (0 L
Ref Lovel 107.00 deuy - RBW 1 Az Rof Lovel 107.00 deyy - RBW 1 Az
At O3 BWT 2570 us & VBW 3 M2 Modae FET At 003 BWT 2570 us & VBW 3 A2 Moda FET
@ 1P Max 1P Mas
Waril CHE]
100 024 300 45
IR0} (1]
50 dsus oo P
B0 48 T
EO dBy/ -q B4
70 de l
M B Al
‘ tads —— - f
£0 db '] S 1 |
. ’ | DAY, TR % WP () PRI OVRTTR, S UM RPN, (AT OSTEN Y PRI,
v 40 day
FTTVPN, VPP BN RSV VT AU USRI WL ST Tarpae arhnas, pthisnme A4
40 dBi—- - - - 0de
0 dap 20 dBv—
0ds 10 dg
L Start 1.0 Giiz 691 pts Stop 9.0 GHz
104 arkor |
e
T 591 pis St0p 3.0 GHz ly];n}l Ref | rn:l! ﬂun:u’tm . | R«:::»:l:w |__Function | Function Result l‘
Marker | ™2 1| 1,396, 62,11 By | |
Type | Ref | Tre | Stimulus. | R | Function | Function Result | M3 1| 1,498 £3.96 BV
M1 1 1.1983 GH 55.32 BV ‘ M4 1.797: 53,78 v |
M2 1 1.5977 Gz 45 57 cByY 5 1,994 55 60 By
. .
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 iz
Spectrum ) ) = | [ spectrum ) ) “—,?J
Ref Lovel 67,00 db - RBW | Mz Ret Lovel 6700 dbyv - RBW | Mz
At 0B SWT 45 ms @ VBW 3 M4:  Mode Swaen At 0B SWT 45 ms & VBW 3 Md:  Mode Swaeo
(@ 1P Max @17~ Mav
M1} 54.5
EO d8}, )16 £0 d8}.
70 de 70 dBi
20 dB 2 £0 By
N
z? ;’[ﬂjl 0 dByv-
L tmagas, o e i) e g s A 4 5
ANl b Al A ARG b P o) SRR A IS N Jo 8 s I Al A UL A g |
10.de 40 dey
0 d6u 20 dBu
20 di 20 di
10 di 10 e
0 aBLV-
-10 d8 -10 da v
Start 3.0 GHZ 591 pts sipreocnz) | [Sersochz 591 pts Stop 160 Ghz |
—u T | B g ]

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Mode: 802.11n_HT?20
Distance of measurement: 3 meter
Channel: 11
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBgV/m) (dB)
1195.40 55.06 Peak H -15.95 - 39.11 74.00 34.89
1351.70 50.04 Peak H -15.37 - 34.67 74.00 39.33
1499.30 50.57 Peak H -14.85 - 35.72 74.00 38.28
2483.50 53.70 Peak H -9.41 - 44.29 74.00 29.71
3163.00 54.72 Peak H -8.00 - 46.72 74.00 27.28
1195.40 56.12 Peak \'% -15.95 - 40.17 74.00 33.83
1348.80 52.48 Peak \'% -15.38 - 37.10 74.00 36.90
1499.30 53.43 Peak \'% -14.85 - 38.58 74.00 3542
1997.10 53.65 Peak \'% -11.25 - 42.40 74.00 31.60
2483.50 53.98 Peak \'% 941 - 44.57 74.00 2043
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. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 3 @.‘l ?‘ Spectrum 3 ’@,J] ﬂ?
Ret Lovel 97 00 oby - RBW | MHz 00 oy = RBW | MHz
Att 10 dB  SWT 7.6 ps & VBW 3 MH>  Mode Auto FFT Att 10 dB  SWT 7.6 ps & VBW 3 MH>  Mode Auto FFT
@1F M3 @ 1F M3
Maril Marl
s0dsy 9 2 50 dBLA
i1} 59.70 APV — S SN | w1l
E o SO S 3 2,4695000 GHz £0 By %
. \
70 dB,, By 70 dB,, X
£0 di - 0 dg i -
=
=0ds, 20 dsy - -
el ; ~/ M
40 dBLA - 4 40 B =
=0 de 20 dBa
20 douv- 20 do -
10 By 10 dEwv
2 2
ik I ik I
CF 2,48 GHz 691 pts Span 50.0 MHz CF 2,48 GHz 691 pts Span 50.0 MKz
Marker | | [Marker
Type | Rel | Tre| stimulus. |__Response | Eunction | Function Result | type | Ref | Tre | Stimulus, Rosponse | Eunction | Function Result |
M1 1 24836 G BV I M1 | ] [ [
M2 1 285G M2 1
M3 1] 2.454393 GHz ‘ M3 1 ‘
. .
Horizontal // Peak for 1 Gz to 3 Giz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 2 (® Kl Spectum 2 (® =
Ret Lovel 107.00 diyy - RBW | A7 Ret Lovel 107 .00 dbuy - RBW | M7
Att SO0 KWT 2570 us & VBW 3 M4:  Mode FFT Att SOd8  BWT 2570 us w VBW 2042 Mode FFT
@15 Max 1P Mas
mMall Mall
100 di « 100 cay
w1 55.06 By O TIR0 |
S0 8 L.19510 GH2) S0 dB L.19500 GH2
£0 dB} &0 da ﬁ
70 d g 70 dBn Tt
20 d8 v f £ B —_— 5 e o
x s f; { ‘, 50 dBy 1 I| ! i
£0 dBLA s M, IRV Y RTYYCL B, B i SRPTORY, WS SPSFPITINT 15 B WY FRSTSPYY WY ey
R i ~'Ak1,~,q\l,.\>r,‘hI{LL‘.“JM,W,}-II"NAJ".A,/“. OO SRS Y I (ST Y WTRA PO ‘.m“'m t-«: o \k’LV 7’\» Py DRTDUNITIONE SR, W Mjw PRV | N DRSNS uuf
a0 de <t
20 d8,,
30 B~
20 ey
20 dBuv-
10 dev- -
10 dB# Stant 1.0 GHz Slop 9.0 GHz
Start 1.0 CHz 691 pts Stop 3.0 GHZ Markor
Marker | | | aypeleef | re|  stimulus Function | Function Rosult Il
Type | Rel | Tre| stimulus 1__Response | Eunction | Function Result | M1 1] 1984 ¢ |
M1 1 ' M2 1| =}
M2 1 1.3 | ™I 1
M3 1| 14993 Gz M4 1
. .
Horizontal // Peak for 3 G to 18 Gk Vertical // Peak for 3 Gz to 18 Giz
Spectrum [x) < | o 'Spe:lrum (%) a' ngJ
Ret Lovel 67 00 oy - RBW | Mz Ret Lovel 87 .00 chyv - RBW | b
Att Odb  SWT 45 ms & VBW 3 Md:  Made Swaen Att OdB  SWT 45 ms & VBW 3 M4 Made Swaen
(@ 1P« Max @17 Max
RITEY]
B0 48, EO 48,
70 deA 70 dB
2O dB £0 dB
ff
§0 dBywv- 50 dBjpv-
T ST C & T N s ) i
A bt M g vttt S AR A p et B Ot o M B M - i, T VR
10.d8 40 48
20 dsy 20 dby
20 d8 A 20 dé
10 d8 10 daus
DBy OBy
10 d8y -10 dByy
Start 3.0 CHz 691 pts $tog 18.0 CH2 Start 3.0 CHz 691 pts $top 16.0 CH2z
JU ) Measuring.. JU ] Heasuring..

Note.

1. Average test was not performed because peak result is lower than the average limit.
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Test results (18 Oz to 30 Glkz)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 1 (Worst case)
Frequency Level Ant. Pol. CF Fa Field strength Limit Margin
(Mz) (dBiV) (H/V) (dB) (dB) (dBiV/m) (dBiV/m) (dB)
No spurious emissions were detected within 20dB of the limit
Horizontal Vertical
[ Spectrum @ | ((Spectrum 3
Ref Lovel 87 00 oh - RBW | Mz Ref Lovel 87 00 cB w RBW | MHz
Att Odb  SWT 26 ms & VBW 3 M4:  Made Sween Att 0db  SWT %6 ms & VBW 3 M2 Made Swaen
o Va : O Vo 3
0 dB 4 ‘ £0 dB} l
70 dg A 70 dg
20 dB v £0 By T
=0 dBuv =0 dB vt
40 dBwv 40 dBwv
e it b en i e dnatn b M i aniy o W LYW ol VA bt bt s AU AN bt it W
20 dB A 20 dé
10 g 10 d8wv
) BV ) BV
-10 da -10 da v
2’! 18.0 C:It 691 pts $tog 30.0 CH2 | &ﬂ 19.0 CH2z 691 pts $top 30.0 CHz |
JU )‘ Measurng... ] i }\ | Measuning... ] ]

Note.

1. No spurious emission were detected above 18 (lz.
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3.6. Conducted spurious emissions & band edge
Test procedure

Band edge
KDB 558074 D01 v03r05 — 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 kiz

Detector = Peak

Number of sweep points = 2 X Span/RBW

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

WP R W=

Out of band emissions
KDB 558074 D01 v03r05 — Section 11.3

1. Start frequency was set to 30 Miz and stop frequency was set to 25 (llz for 2.4 (llz frequencies and
40 (Hz for 5 Gz frequencies (separated into two plots per channel)

2. RBW = 100 ki

3. VBW = 300 kifz

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. The trace was allowed to stabilize
Limit

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

802.11b
Spectrum “—?J Spectrum 3 LD] %’J
Ref Lovel 20.00 cBbm  Offset 1076 @5 « RBW 100 khT Ret Lovel 10.00 sBm  Offset 10,768 @ « RBW 100 khz
Att 2508 SWT 113 Bps & VBW 300 kH*  Mode Auto FFT Att 1508  SWT 300 ms & VBW 300 kH®  Mode Auto Swesp
(@17 Vew (0175 Mav
n2(1] 04 49 4D D2(1] 59.34 Jb
19,0970 M| 24790 GHz
10 dBm—— -M1(1]} 97,14 diim) 0 dBiry wi[1} 54,44 diim|
.,_,'d AN A, 20905530 04z 1.8230 Q2]
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3.7. AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kllz to 30 M, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

Conducted limit (dBzV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

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

section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line
Final_Result
Frequency | QuasiPeak | CAverage = Limit llugln Meas. | Bandwidth | Line | Corr.
10T (MHz) (dBuV) (dBpV) | (dBuV) | (dB) m (kHz) (dg)
| 150000 53.96 — | 86.00| 12.04| 1000. .000 | L
150000 - 38.25  56.00] 17.75] 1000. 9.000 | L
T 1 N e 200000 =} 3244 5361 1.17 | 1000. 000 | L
% LS Sen e P .200000 4538 | - 6361 .23 1000, 9.000 L1 |
I - ! L 455000 | 44,01 56,78 | 12.77| 1000, 9.000 | L1
5 a0\ - 0.455000 | - 78|  854] 10000 9000 (L1 |
g 1e > > -, ¢ 1.055000 | - 46.00| 21.85 1000.0 9.000 | L1
e * 1.055000 | 3344 56.00| 2256 1000.0 900011 |
207 3.805000 | — 46.00| 2156 1000.0 9.000 (L1 |
T _3.805000 | 34.49 56.001 21.51 10000 9.000 L1 |
of 7.760000 | — 5000 2048 1000.0 9.000 L1
=t A I 1 | — 7.760000 39.05 60.00|  20.95 1000. 9.000 [ L1 |
150K 100 400 500 MMM 6 8 10M 20 300 7.890000 - 50.00| 2046 1000.0 3.000 | L1
| 7.890000 38.00 60.00| 22.00] 1000. 000 L1 | |
27.040000 | - 50.00 471000, 9,000 | L1 1
27.040000 | 3445 — | 60.00 55| 1000. 9.000 | L1__|_10.3|
Neutral Line
Final_Result
Frequency | QuasiPeak CAverage Margin | Meas. | Bandwidth | Line Corr,
00T (MHz) (dBpv) (dBuV) | (dBpV) | (dB) | Time (kHz) (dB)
g0+ 0.160000 5131 | 6546| 1415/ 10000 9.000 | N 96
_0.160000 - 33.15| 55.46| 22.31| 1000.0 9.000 |N 9.6
Rk = e 4363 ; ; 9.000 | N 9.8
Z 60t 5 9.000[N | 98]
€ @ v 9.000 | N 9.8
9.000 | N 9.8
| * * : B 9.000[N | d0.4
" . * 9.000 [N 10.1
2t 9.000[N__ | 101
T ,000 | N 10.
o+ .000 [N ;
. N - — 000 [N
150k 300 400 500 M OAMEM S 8 M 20 30M .000 | N
.000 | N 9|
9.000 | N 104]
9.000 [N 10.4
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. C?Illitl; l:;i;) n Cali(:)l::.tion
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.06
Spectrum Analyzer R&S FSV30 10076 1 year 2017.07.06
81?2?;2;22‘;:;“ HP 836308 3844A00786 lyear | 2017.01.25
Sig :a? g:;;?a%or AGILENT E8257C US42340237 lyear | 2017.07.05
Attenuator HP 8494B 2630A12857 1 year 2017.01.21
Wideband Power Sensor R&S NRP-Z81 101886 1 year 2017.01.22
Power Meter Anritsu ML2495A 1438001 1 year 2017.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2017.01.25
Loop Antenna R&S 22.32152172 i 152 826532 2 years 2017.03.03
Trilog-broadband SCHWARZBECK VULB 9163 9168-713 2 years 2017.05.15
antenna
Horn Antenna A.H. SAS-571 781 2 years 2017.05.07
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2017.04.30
High Pass Filter m‘gﬁ%ﬂgg WHJS3000-10TT 1 lyear | 2017.07.04
Low Pass Filter WEINSCHEL WLK1.0/18G-10TT 1 1 year 2017.07.04
Preamplifier SCHWARZBECK BBV-9718 9718-246 1 year 2017.10.14
Broadband Amplifier SCHWARZBECK BBV-9721 PS9721-003 1 year 2017.01.25
EMI Test Receiver R&S ESR3 101781 1 year 2017.05.03
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.24
EMI Test Receiver R&S ESR3 101783 1 year 2017.05.03
LISN R&S ENV216 101137 1 year 2017.02.04
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer Samsung Electronics Co., Ltd. NT-R519 ZKPA93ES900086Z
AC/DC Adapter SIMSUKIAN SK03T-1200150V 164101000007
Test Board N/A N/A N/A
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