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1. General information

Applicant: Hanwha Techwin Co., Ltd.

Applicant address: 1204, Changwon-daero, Seongsan-gu, Changwon-si
Gyeongsangnam-do, South 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: NLMSNC79440BWN

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

1.1. EUT description
Equipment under test ~ Digital Color Camera

Frequency range 2412 Miz ~ 2462 Miz(11b/g/m_HT20)
2422 Mz ~ 2452 Miz(11n_HT40)
Modulation technique = DSSS, OFDM
Number of channels 2412 Miz ~2462 Mi(11b/g/n_HT20): 11ch
2422 Miz ~2452 Mi(11n_HT40): 7ch

Antenna type Dipole antenna
Antenna gain 1.87 dBi
Power source AC 120 V Adaptor (Output DC 12.0 V)

1.2. Test configuration

The Hanwha Techwin Co., Ltd. Digital Color Camera FCC ID: NLMSNC79440BWN 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.

1.3. Device modifications
N/A

1.4. Information about derivative model
N/A
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1.5. Frequency/channel operations

Ch. Frequency (M) Mode
01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20
Ch. Frequency (M) Mode
03 2422 802.11n_HT40
06 2437 802.11n_HT40
09 2452 802.11n_HT40

1.6. 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: 11 Mbps
802.11g: 6 Mbps
802.11n_HT20: MCS0
802.11n_HT40: MCS0

1.7. Accessory information

Equipment Manufacturer Model Serial No. Power source
SWITCHING FUJIA FJ- ) (Out Au(tj . 1}%(():\/1 V)
ADAPTOR APPLIANCE SW1161200500DU P 0 5 A)
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB 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
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

Nk LD

8.1 or 8.2

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

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

relative to the maximum level measured in the fundamental emission.

Section 8.2

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

Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 Mz, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 M bands. The minimum 6 dB bandwidth shall be at least 500 Kkilz.
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Test results
6 dB bandwidth of 20 M bandwidth
Measured 6 dB bandwidth(Mk)
Limit(Mi)
Frequency(Mk) 802.11b 802.11g 802.11n
2412 11.071 16.425 17.583
2437 10.564 16.498 17.583 0.5
2462 10.999 16.425 17.583

6 dB bandwidth of 40 Mz bandwidth

Measured 6 dB bandwidth(Mk)

Frequency(Mk) 802.11n Limit (M)
2422 36.350
2437 36.240 0.5
2452 36.350
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Spectrum 4 Spectrum 4
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802.11n(HT20) 802.11n(HT40)
r r
Spectrum 4 Spectrum 4
Rof Lovel 10.65 dém  Offset 10.68 di = RBW 100 kHz Rof Lovel 10.68 dBm  Offset 10.568 dB = RBW 100 kHz
Att 20dE BWT 56,9 s @ VBW 300 kH:  Made Auto FFT Att 20dE BWT G485 & VBW 300 kH:  Mode aAuto FFT
| O | O _l
D2(1] 0.52 a8| D2(1] 0,00 08|
17.5000 MHz| 36,7350 MHz|
0an i1l 7 didm| 0 an 1] 18,47 dibm|
24033170 OHz| 2. 403940 O]
10 clien - - - ~10 dbi
= LTV O et A e v T D1 -13.58 T o= o,
= D2 -1 430 dBir ’ — L - "\\y e et tiiae [ Aiahanas g
-20 dB 2 2 - 1
}
/ \ |
-30 dil T -30 dil T
/ J \
-40 5 1 o 7
S0 o __U"\;)I L_[‘..ir - ‘JV \‘q:‘r -
| Sl ekl o
A et
o b | Jmel ] T b vy
~70 a8 ~70 a8
80 by 80 by
CF 2.412 GHz 691 pts Hpan 50.0 MHz CF 2.422 CHz 691 pts Hpan BO.0 MH2
Marker Marker
Type | Ref | Tre | Stimulus | mesponse | Function | Function Result | Type | Ref | Tre | Stimulus | | Function | Function Result |
N1 [ 2.403317 GHE -15.07 dim [ Ni| [ 2.40394 GHz -18.47 dbm [
02 N1 1 17.583 Mz -0.52 d8 | 02 N1 1 36.35 MH2 -0.30 d8 |
)i ] T G e )i ] S I
L L | Heasuring. 4| L n | Heasuring. &
r r
Spectrum 4 Spectrum 4
Rof Lovel 10.65 dém  Offset 10.68 di = RBW 100 kHz Rof Lovel 10.68 dBm  Offset 10.568 dB = RBW 100 kHz
Att 20dE BWT 56,9 5 @ VBW 300 kH:  Made Auto FFT Att 20dE BWT G485 & VBW 300 kH:  Mode aAuto FFT
| O | O _l
mz[1] 17.36 dBm| D2(1] 0.9 a8|
24459000 GHz2| 36,240 MMz|
0ds UTEN] 17.13 divm| 0en 1f1] 21.66 dim|
24283170 OHz| 2419050 OHz|
-10 dbi ~10 dbi
phirptarphate A e A b 5 = = R .
oL 2 -18.420 deme—j—1- fid iy R, C L e L | T i s, i T
-30 g8 f L -30 g8 .
i \ |
40 o 40 o 4
A0 J‘V A A0 = \Ih'u'
N WA g Y
I e h A I hponina ] T e VWit g,
il
~70 a8 ~70 a8
80 by 80 by
CF 2.437 GHz 691 pts Hpan 50.0 MHz CF 2.437 GHz 691 pts Hpan BO.0 MH2
Marker Marker
Type | Ref | Tre | Stimulus 1 Function | Function Result | ypo | Raf | Tre | stimulus 1 | Function | Function Result |
N1 [ 2.426317 GHz -17.13 dim [ N1 [ 2.41805 GHZ -21.66 dbm [
N2 1 2.4459 GHz ~17.36 dém | 02 N1 1 36.24 MHz 0.3 d8 |
) ] T e ) ] S
L L | Heasuring. 4| L n | Heasuring.
r r
Spectrum 4 Spectrum 4
Rof Lovel 10.65 dém  Offset 10.68 di = RBW 100 kHz Rof Lovel 10.68 dBm  Offset 10.568 dB = RBW 100 kHz
Att 20dE BWT 56,9 5 @ VBW 300 kH:  Made Auto FFT Att 20dE BWT G485 & VBW 300 kH:  Mode aAuto FFT
| O | O _l
mz[1] 18.02 dim| D2(1] 0,18 a8|
2.4709000 GHz2| .
0ds RN ] 7.76 divm| 0en RN ]
1170 QH|
~10 dbi ~10 dbi
o1 S [T~y - o i it i =5 T
. l 20 oy n =
|
-30 dil ~30 dil
\ |
40 o 40 o \
§ 4. \ A
A0 4 50 .
W Uim Y
cerbha Mﬂyv‘%’.\‘r . e g, Uﬁ\""‘d"\-ﬁ—iw-\,m
e B!
~70 a8 ~70 a8
80 by 80 by
CF 2.462 GHz 691 pts Hpan 50.0 MHz CF 2.452 GHz 691 pts Hpan BO.0 MH2
Marker Marker
_Type | Raf | Tre | stimulus | ®esponse | Function | Function Result | _Type | Raf | Tre | | Function | Function Result |
N1 [ 2.453317 GHz -17.76 dim [ N1 [ -21.34 dim [
N2 1 2.4709 GHz ~18.02 dém | 02 N1 1 -0.18 d& |
)i ] T G e )i ] S
L L | Heasuring. 4| L n | Heasuring. &

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



KES Co., Ltd. .

C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0041
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (11) of (53)

www.kes.co.kr

3.2. 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

PRI 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 Mk 2437 Mk 2462 Mt
Mode Peak Average Peak Average Peak Average
11b 13.20 10.25 12.15 9.47 11.41 9.19
llg 16.32 6.22 15.80 5.75 15.26 5.05
1ln_HT 20 15.65 5.83 15.02 5.23 14.50 4.64
_— 2422 M 2437 Mk 2452 M
Peak Average Peak Average Peak Average
1ln_HT 40 14.87 5.64 14.64 5.31 13.98 4.55
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v03r05— section 10.2

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS channel bandwidth.

3. Set the RBW : 3 kiz = RBW = 100 kiz

4. Set the VBW > 3 X RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW(no less than 3 kiz) and repeat.

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 kifz 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 Miz bandwidth
Measured PDS(dBm) L.
Limit(dBm)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 -19.05 -27.06 -25.52
2437 -19.50 -27.66 -26.73 8
2462 -20.12 -28.22 -27.69

PSD of 40 Mz bandwidth

Measured PDS(dBm)
Frequency (M) 802.11n Limit(dBm)
2422 -27.13
2437 -27.66 8
2452 -28.05
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802.11b

802.11g

®

Mode auto FFT

<

[
v

@ 1Pk Max

e I Specms
Rof Lovel -9.32 g8m  Offsat 10,63 dB & RBW 3 kHz Rof Lovel -9.32 g8m  Offsat 10,63 dB & RBW 3 kHz
At 10 d8 BWT 7ms & VBW 10 kHz Mode Auto FET At 10 d8 BWT 7ms & VBW 10 kHz
@ 1Pk Max
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802

.11n(HT20)

802.11n(HT40)

Spectrum 3 @ﬁ il-;"

Rof Lovel -9.32 g8m  Offsat 10,63 dB & RBW 3 kHz

Spectrum 3 @ﬁ il-;"
Rof Lovel -9.32 ¢8m  Offsat 1069 dB& & RBW 3 kHo
At 10dE  SWT _ 10.7 ms & VBW 10 kHz  Mode suto FFT
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34. 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 kifz to
30 Miz Emissions.

Turn Table

EUT
? Coaxial

Power Cable 0.8m —Cable

PR—— i

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mtz
to 1 (fz emissions.

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

. i

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 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 (lz 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 M

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.

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

SISICITACES)

SISISICETACIS)
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3.

Note.

Spectrum analyzer settings for f =1 (lz: Average

CIZIC)S)

3]

OO

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

RBW=1 Mk

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.

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

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5), then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

1. f<30 MH, extrapolation factor of 40 dB/decade of distance. Fg = 40log(Dw/Ds)
f =30 Mz, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dw/Ds)

A

Where:
Fqs = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or Fq(dB)
Field strength(dBzV/m) = Level(dBxV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dB/V/m) - Field strength(dBxV/m)

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

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.
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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 (Mk) Distance (Meters) Radiated (1V/m)
0.009 ~ 0.490 300 2400/F(Kifz)
0.490 ~ 1.705 30 24000/F(klfz)

1.705 ~30.0 30 30
30~ 88 3 100**
88 ~216 3 150%*
216 ~ 960 3 200%*

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 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 DO1_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 mode Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
802.11b 10.00 10.00 1 100 0
802.11g 10.00 10.00 1 100 0
802.11n(HT20) 10.00 10.00 1 100 0
802.11n(HT40) 10.00 10.00 1 100 0

~

Duty cycle (Linear) = Ton time/Period

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

802.11b // Middle channel

802.11¢g // Middle channel

Spectrum () @

Spectrum @1—|@

RofLovel 3065 dém  Offsat 10,68 di @ RBW 10 Mz RofLovel 3065 dém  Offsat 10,68 di @ RBW 10 Mz
Att 40db - SWT 10 ms = VBW 10 Miz Att 40db - SWT 10 ms = VBW 10 Miz
SGL SGL
[@ 17k Max [@ 17k Max
20 g8 20 g8
10 g 10 gam t r
S - gt —— B — -— — 1Y I TS 0 T PO Y Y LS Y Y PP ST PP I PR | P P S I BT S
-10 -10
-2 gam -2 gam
-30 -30
40 i 40 i
50 o 50
40 di 40 di
CF 2.437 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
e —_— e
Ready [T ) 4 Ready ERNEERNND B ]
. .
802.11n(HT20) // Middle channel 802.11n(HT40) // Middle channel
Spectrum (%) = Spectrum (%) =
RofLovel 3065 dém  Offsat 10,68 di @ RBW 10 Mz RofLovel 3065 dém  Offsat 10,68 di @ RBW 10 Mz
Att 40db - SWT 10 ms = VBW 10 Miz Att 40db - SWT 10 ms = VBW 10 Miz
SGL SGL
[@ 17k Max [@ 17k Max
20 g8 20 g8
10 e T ~ 10 g T
SUPHYPIIINE, NAPE PRI [ NITPRN FIVFPL FPRR™ TROPPIYF S FRNTLTIT] TARPORLTE R (TP FYRES TORRe TR EYRY AP . ¥
| e gl it ot gl b dten rotiinten b b A Ay i A bk sl foduiody il dpimdog A
0 dis -
-10 -10
-2 gam -2 gam
-30 -30
40 i 40 i
50 o 50
40 di 40 di
CF 2.437 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
e —_— e 1
Ready [T ) 4 Ready ERNEERNND B ]
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Test results (Below 30 Miz)
Mode:

802.11b

Distance of measurement:

3 meter

Channel:

01 (Worst case)

Level
(dB«V)

Frequency
(M)

Ant. Pol.

CF
(dB)

Fa
(dB)

Field strength
(dBxV/m)

(H/Y)

Limit
(dBV/m)

Margin
(dB

No spurious emissions were detected within 20 dB of the limit

. .
Horizontal Vertical
- i s [
Spectrum \“—? Spectrum \“—?
Rof Loval 57,00 dBuv & RBW (6d8) 200 Hz Rof Loval 57,00 dBuv & RBW (6d8) 200 Hz
Att 1068 SWT 134 ms & VBW 3kHz  Mode auto FFT Att 1068 SWT 134 ms & VBW 3kHz  Mode auto FFT
| O | O
mMif1] 8.72 dBpv| mMif1] 8.17 dBpv|
50 102,760 kHz 50 ity 102,970 kHz
40 By 40 By
30 ohw 30 ohw
20 doy 20 gy
10 alyr - 10 aiys
DR R YTV N (R S .a-..m-ql P P o pp—— At L i 1
= T et YT PO g i i T TR TN T T P TR WU PO P [ ETT AR
=10 diy =10 diy
<20 i <20 i
30 g -30 dis
40 B 40 dBy
Htart 9.0 kHz 691 E SIQ 150.0 kHz Htart 9.0 kHz 691 E SIQ 150.0 kHz
Markar Markar
Type | Ret | Tre | Stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
1 102,76 kHz 8,72 dipv 1 102.97 kHz 8,17 dipv
Spectrum 2 () \“—? Spectrum 2 () \“—?
Rof Lovel 67,00 dBuv & RBW (608) 9 kHz Rof Lovel 67,00 dBuv & RBW (608) 9 kHz
At 1008 SWY 2.1ms @ VBW 100 KMz Made Auto FFT At 1008 SWY 2.1ms @ VBW 100 KMz Made Auto FFT
[@ 17k Max [@ 17k Max
60 oo’ 60 oo’
50 oB 50 oB
40 dy 40
30 dys 30 dys
20 dby! 20 aiy
Y LY M T maiaraars Lo P [T, USSR N WP P f L LV P IRPRRRPP R " TP O e T (i iid]
10 By L bt 10 dBys ervintng
0 By 0 By
-10 diys -10 diys
20 g <20 iy
-39 dRu -39 dRu
Btart 150,0 kHz 691 pts Stop 30,0 MHz Btart 150,0 kHz 691 pts Stop 30,0 MHz
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Test results (Below 1 000 Miz) — Worst case
802.11b

Mode:

Distance of measurement:

3 meter

Channel: 01 (Worst case)
Horizontal Vertical
o Level (dBuVim) g Leve! (dBuVim)
70 70)
60| 60|
FCC CLASS-B FCCCLASS B
50 - 50
8
40| ——J 3 5 At 40, T
1 H M'N ’ ol
30| 30|
20) 20
10 10
30 100,  200.  300.  400.  500.  600.  700.  800.  900. 1000 R 200, 300 400.  500.  600.  700.  800.  900. 1000
Frequency (MHz) Frequency (MHz)
Read  Ant Cable Preamp Limit Over Read  Ant Cable Preamp Limit Over
Freq Level Level 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 db dB dBuV/m dB MHz dBuV/m dBuV  dB/m dB dB dBuV/m a8
1 111.48 34.83 23.12 18.66 1.85 8.8 43.50 -B.67 horizontal | 4 €a.37 31.78 17.22 13.90 0.66 ©0.00 40.00 -8.22 R
2 119.51 37.28 25.50 10.74 1.84 9.00 43.50 -5.22 vertical
3 279.29 38.59 23.89 12.95 1.75 0.80 46.88 -7.41 horizental | 3 166.77 38.87 27.89 B8.85 1.33 0.00 43.50 -5.43 vertical
4 359,80 40.29 23.57 14.77 1.95 0,00 46,89 -5.71 horizontal | 4 440.31 38.84 20.42 16.26 2.16 0.80 46.80 -7.16 vertical
5 399.57 38.88 21.10 15.69 2.09 0.8 46.80 -7.12 harizontal ¢
€ 519.85 40.27 20.29 17.54 2.44 0.00 46.00 -5.73 horizontal | g 559.62 41.25 20.27 18.41 2.57 0.00 46.80 -4.75 vertical
7 559.62 48.45 19.47 18.41 2.57 8.88 46.88 -5.55 harizontal | 5 720.64 39.36 16.58 19.93 2.85 .80 46,80 -6.64 vertical
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Test results (Above 1 000 M)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1079.60 53.30 Peak H -8.63 - 44.67 74.00 29.33
1374.80 49.69 Peak H -6.74 - 42.95 74.00 31.05
1015.90 53.58 Peak A\ -9.04 - 44.54 74.00 29.46
1736.60 53.46 Peak A\ -3.68 - 49.78 74.00 24.22
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | T @) (dB) (dB) @BN/m) | (@Bd/m) | (dB)
2341.07 47.68 Peak H -0.31 - 47.37 74.00 26.63
2352.19 46.55 Peak A\ -0.29 - 46.26 74.00 27.74
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm El rSpel:ln.lm E
e T —— s T e T ——
r'-.%: Max = e g . WL Max g :
1 M1[1] M mi1[1]
60 doy = I:.' 60 doy i - ‘HI
peribbed A A s M.,T'- T PR WASIERORRIL (RN _.‘;gl'-,_ e 2 =l§n::;b i I POSTREE . S RS __J':-- PYRPTRN PUE PUPEYORRI ‘_-::.E-l”' :
& 2.‘3“(H¢ 691 pts M 2.42 GHz & 2.‘3“(H¢ 691 pts M 2.42 GHz
Marker Marker
_I!PIT.::] Ref | ”:._I stimn!;;] — | "T::;:‘:pu | Function__| Function Rosult | _I!PIT.::] Ref | ”:._I stimn!;;] — | "T:;;:‘:pu | Function__| Function Rosult |

| Heasuring...

| Heasuring...

y |
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Horizontal // Peak for 1 iz to 3 Gz

Vertical // Peak for 1 (fz to 3 (i

Spectrum 3 @T ‘n_;!':
Ref Level 107.00 dépv & RBW 1 MHz
Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

Spectrum 3 @T
Rof Loval 107.00 depv - RBW 1 MHz
At
[@ 17k Max

20d8  SWT 2ms @ VBW 3 MHz

Mode suto Sweep

mzi1] 19,69 dopv| mzi1] 53.46 0Bpv]
100 dBy 137480 GHz| 100 dayf
maf1] 53,30 dipv] Ma[1] h
90 dEy 1.07960 GHe| 90 dEy |
80 a8y : 80 dBy -
70 70 dfy
40 gaps 40 a8y —
T i T
& ¥ &
B L oy ot e ey e e ey Y P s et e e Ty ey e T T ey e s e 1 e, T e e e e e e e e
40 dBuV- 40 dBLV-
30 oo’ 30 oo’
0 cRyt 0 cRyt
10 dBy! 10 dBy!
Btart 1.0 GHz 691 pts Btop 3.0 GHz Btart 1.0 GHz 691 pts Btop 3.0 GHz
oo o SOLpes SOLpes
Marker Marker
_Type | Raf | Tre | stimulus | wesponse | Function | Function Result | _Type | Raf | Tre | stimulus | wesponse | Function | Function Result |
N1 1 1.0796 GHz 53,30 dBpv | N1 1 1.0153 GHz 53,58 dBpv I
N2 1 1.3748 GHz 45.69 dBpuv N2 1 1.7366 GHz £3.46 dBpv

X e )

—

S N

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

Vertical // Peak for 3 @z to 18 (lz

Odi  SWT o0 ms & VBW 3 MHz

Mode Auto Sweep

Spectrum 3 @T ‘n_;!':
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

Spectrum 3 @T
Raf Lovel 97.00 d5pv = RBW 1 MHz
Art
@ 1Pk Max

50 gy 90 a8
60 cus 60 cus
70 diys 70 oy
a0 [ a0 &
S0 iy 50 8y
[ i ey e AR 5 o
R et IV (O PR R e AW VN IV
e W P i ™ ittt e ] N P [t ™ i b e
20 dny 20 By
10 g 10 g
0 diu 0 dis
Start 3.0 GHz 691 pis Stop 16.0 GHz Start 3.0 GHz 691 pis Stop 16.0 GHz
o ZoplonoHz) | paear Bop 100 o
Markor Markor

T e )

—

S T

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

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

KES-P-5101-14 Rev. 1

KES

A4




KES Co., Ltd.

C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0041
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (26 ) of (53)
www.kes.co.kr
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 06
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | "M auw) (dB) (dB) @BN/m) | (@Bd/m) | (dB)
1079.60 51.65 Peak H -8.63 - 43.02 74.00 30.98
2162.10 50.73 Peak A\ -0.65 - 50.08 74.00 23.92

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (z to 3 @k

g

Spectrum 3

Rof Level 107.00 dByv

= RBW 1 MHz

Rof Level 107.00 dByv

Spectrum 3

g

= RBW 1 MHz

Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
E Mi[1] 51,65 dipv| [ Mi[1] S0.73 dipv|
100 d8ys 1.07960 CHr 100 d#yr 2.16210 CHr
f
90 ay 90 day
i
B0 iy B0 iy
70 day [ 70 day [
60 d8y - 60 dBy
2 [ li Y 1
=0 g . 50,45 7 —
BUE =S e s e ey e vy e e e e T gre——— s mr—— L e TP T W TR T WVRPRY 2 T et e = T L 1 e
40 by [ 40 by i
30 1 30 1
20 day l 20 day l
10 By l 10 By l
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | stimulus unction | Function Result | Type | Ret | Tre | Stimulus unction | Function Result |
NI 1 1.0796 GHz £1.65 dBLv NI 1 2.1621 GHz £0.73 dBV
i Measuring..  @UORLRl = p 1 Heasuring... mm = y

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (iz

Spectrum 3 \'Eﬂ | Spectrum 3 {iﬂ |
Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Art OdE SWT 90 ms & VBW 3 MH:  Mode Auto Sweep Art OdE SWT 90 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 By E 90 iy E
50 day 50 day
70 dy 70l
60 cEy 40 g8y
S0 iy i ey
|
faer'eemy o = i
FAAT e T, PP PO Ty L =
s e M BT P A APV e
e | AP sl ptrited | | " F T T
2oy [ 20 dny [
10 day - 10 iy T
0 [ ° [
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
"

aig

|

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1079.60 53.51 Peak H -8.63 - 44.88 74.00 29.12
2350.20 51.25 Peak \% - 74.00
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | "M aw) (dB) (dB) @B N/m) | (@Bd/m) | (dB)
2492.01 43.96 Peak H -0.03 - 43.93 74.00 30.07
2484.48 45.62 Peak A\ -0.04 - 45.58 74.00 28.42
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
r Spectrum 2 @m E| r Spectrum 2 (X) E
Raf Lavel 107,00 dBuv = RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MHz
et || =~
é: T é: T ._\ww““—- T
' L2 TR Y, O . [ T - . T T L, T
n%:l“':::ﬂ:i.'l GHz W_IE !IEI'NI 50.0 MHz n%:l“':::ﬂ:i.'l GHz W_IE !IEI'NI 50.0 MHz
_Type | ket | Tre | stimulus | Rasponse | Function | Function Result | _Type | ket | Tre | stimulus | Function | Function Result |
5 i S 5 i ST YT
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17T0041

Horizontal // Peak for 1 iz to 3 Gz

Vertical // Peak for 1 (fz to 3 (i

Spectrum 3 @T ‘“-? Spectrum 3 @T ‘“-?
Rof Level 107.00 dByv & RBW 1 MHz Rof Lovel 107.00 deuv & RBW 1 MHz
Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
CITEY] 53,51 dbgv] CITEY] 51,25 dbgv]
100 day 1.07960 GHz 100 d8y P 235020 GHz
70 g2y 70 g2y |
50 daus !Il 59 g T
70 By | 70 By
60 daus 60 gy ||
o i 2l
2 e s P e e g BT T ey =y TR T e R T e v e e
40 oy 40 oy
30 ca! 30 ca!
20 diy 20 ooy
10 dBpiv: 10 dBpiv:
Start 1.0 GHz 691 E BI_DE 3.0 GHz Start 1.0 GHz 691 E BI_DE 3.0 GHz
Markar Markar
Type | Ret | Tre | stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
1 1,0796 GHz £3.51 dBpv 1 2.3502 GHz £1.25 dBpv

T e )

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

Vertical // Peak for 3 @z to 18 (lz

Spectrum 3 @T
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

Spectrum 3 @T
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

90 iy 90 iy

80 diys 80 diys

70 doy 70 doy

60 day 60 day

50 diys 50 diys

o . .4 a3 0 T

LT Y VR Sy yJ'ﬂq“ = “‘J\Wwﬂ o “\,-”"”‘ﬂ‘)-\‘l o 5

30 7 W Thaas Pt ™, o M 0 >t B S R N LI LGN, 0, PR
20 day 20 day

10 i 10 i

0 diu 0 diu

Start 9.0 GHz 691 pis Stop 16.0 GHz Start 9.0 GHz 691 pis Stop 16.0 GHz
Markor Markor

)i e )

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | "M auw) (dB) (dB) @BN/m) | (@Bd/m) | (dB)
1079.60 50.27 Peak H -8.63 - 41.64 74.00 32.36
1079.60 50.34 Peak \% -8.63 - 41.71 74.00 32.29
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | M @) (dB) (dB) @BN/m) | (@Bd/m) | (dB)
2341.42 45.86 Peak H -0.31 - 45.55 74.00 28.45
2359.83 48.71 Peak A\ -0.28 - 48.43 74.00 25.57
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm El rSpel:ln.lm E
T A g — B i i Vo 3 i i i
i-.%: Max = - . WL Max g : - =
— i | [ e
y y =
60 dBy .r 60 I rd
& 2.‘3:(H¢ 691 pts SEE 2.42 GHz & 2.‘3:(H¢ 691 pts SEE 2.42 GHz
Marker Marker
_I!PIT.::] Ref | ”:._I stimn!;;] — | "‘:;Tu;‘:‘nsp'a | Function__| Function Rosult | _I!PIT.::] Ref | ”:._I stimn!;;] — | n-:;?u;‘:‘:p'a | Function__| Function Rosult |
)i - — — [ Heasunng.. QUAARAARD W8 p il — — [ Heasunng.. RARARAAED W8 p
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Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1

Oz to3 Gz

Spectrum 3 @T ‘“-? Spectrum 3 @T ‘“-?
Rof Level 107.00 dByv & RBW 1 MHz Rof Lovel 107.00 deuv & RBW 1 MHz
Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
mi1] 50.27 digy| mi1] 50,34 digv|
100 d8y 1.07960 GHz 100 d8y 1.07960 GHz
90 day 90 day I
50 ohu’ -I 50 ohu’
70 iy 70 By
60 days 60 days i
B EY 1 0 &, |
T B e e ey 1T o T e T So S SR NS " WY Er—e—" P s Se S S e e e
40 oy 40 oy
30 ca! 30 ca!
20 diy 20 ooy
10 dBpiv: 10 dBpiv:
Start 1.0 GHz 691 E BI_DE 3.0 GHz Start 1.0 GHz 691 E BI_DE 3.0 GHz
Markar Markar
Type | Ret | Tre | stimulus | | Function | Function Result | Type | Ret | Tre | stimulus | unction | Function Result |
1 1,0796 GHz £0.27 dBpv 1 1,0796 GHz £0,34 dBpv
i e T ey

Horizontal // Peak for 3 Gz to 18 @z

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 @T ‘n_;!': Spectrum 3 @T ‘n_;!':
Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
At OdE SWT S0 ms » VBW 3 MH:  Mode Auto Sweep Art Odé  SWT G0 ms & VAW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
90 aBy 90 aBy
80 oy 80 oy
70 a8y 70 a8y
60 day 60 day
50 By 50 a8y
et = = — - o o L = I e e
B T e i Wi NN R R i LT T Ve SN e e A )
=~ i TR L T TN, T S = e S Py bor ot sy
20 a8y 20 a8y
10 diys 10 diys
0 diu 0 diu
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
)i e i T

Note.

1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g

Distance of measurement: 3 meter

Channel: 06

- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
) @y | "M @ @ (@) (@BV/m) | @BV/m) | (@B
1079.60 53.53 Peak H -8.63 - 44.90 74.00 29.10
2138.90 50.66 Peak \% -0.70 - 49.96 74.00 24.04

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (z to 3 @k

g

Spectrum 3

[=)

Spectrum 3

g

Rof Lovel 107.00 deuv

& RBW 1 MHz

[=)

Rof Lovel 107.00 deuv

& RBW 1 MHz

Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
E mi[1] 53,53 dapv| [ Mi[1] 50,66 dipv|
100 d8 1.07960 GHr 100 d#yr 2.13890 CHr
90 day 90 day
A
B0 iy B0 iy |
70 day 70 iy
, [ | [ I
60 g8y 60 dfs T
Y | | " I
S0 dh, ; - X L
L PRSP TIYS Y TS R FUTTE =R T PN T e e P o Ty T e W YT B T P rer— r—— T W 3 7~ oo e =y ey e pp—r—
40 by [ 40 by [
30 1 30 1
20 day l 20 day l
10 By l 10 By l
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | stimulus | | Function | Function Result | Type | Ret | Tre | stimulus | | Function | Function Result |
1 1.0796 GHz £3.53 dBv 1 2.1389 GHz £0.66 dBV
i i

|

I L

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 \'Eﬂ | Spectrum 3 {iﬂ |
Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Art OdE SWT 90 ms & VBW 3 MH:  Mode Auto Sweep Art OdE SWT 90 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 By E 90 iy E
50 day 50 day
70 By 70l
60 cEy 40 g8y
50 diy [ 50 diys
e | S AN =
At IR T p JL\-:""\\_ PN : PR AP NS A"*-‘-“*. |y
30 ’ M PN gy :-.."'.‘WA-—_“I"« 10 i ol Ao n't« e VNS, G NPT L LY
20 a8y [ 20 a8y [
10 days T 10 days T
o 1 o 1
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
bif | Heasuring.. ERRARNNAD = 4 N | Heasuring.. ERRARNNAD = p

1. No spurious emission were detected above 3 (Hz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1079.60 52.99 Peak H -8.63 - 44.36 74.00 29.64
1340.10 49.33 Peak v -6.96 - 42.37 74.00 31.63
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @ay | T @ (dB) (@) (@BA/m) | (@BNm) | (@B)
2485.71 43.71 Peak H -0.04 - 43.67 74.00 30.33
2485.06 50.92 Peak v -0.04 - 50.88 74.00 23.12
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
r Specnm | RN Gl r Specnm | RN G
Raf Lavel 107,00 dBuv = RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MHz
Art 10 g8 SWT 1ms & VBW 3 MH: Mode Auto Sweep At 10 a8 SWT 1 ms & VBW 3 MHz Mode Auto Sweep
2 | af1] 13.71 dBuv]| 2 | sMaf1) 50.92 dBpv|
100 g8V | o 24057110 GHe| 100 g8y . : 2.4850590 GHz|
M1l 43.27 dagV| e | Mif1] 45.90 dBpv|
90 - 248025000 GHr 90 - % 2.48025000 GHr
o0 doi— = 60 o \—
70 By — 70 By \. t
0 dByv- \.!_ 0 a8 Il; =
e '.‘ r»._v.,-'q_”_________,_,__['_\,_;" | | — _‘_-L___J_‘__‘_ T e . T J"""";-‘-:h,,LL, b e A_.\:u---n. NPT TR
40 By 40 iy
30 oy 30 a8y
20 diy 20 dby
n%:l“':::ﬂ:i"l GHz M :IEINI 50.0 MHz n%:l“':::ﬂ:i"l GHz M :IEINI 50.0 MHz
_Type | ket | Tre | stimulus | Response | Function | Function Result | _Type | ket | Tre | stimulus | | Function | Function Result |
[T 1 2,4835 Gn. 43.27 dBpv | N1 1 2,4835 GHz 45,50 dByv
Nz 2.5 GHz 42,78 dBuy N2 1 2.5 GHz 43,57 dBuy
N2 2.485711 GH2 43,71 dBpv N3 1 2.4B5059 GH2 £0.92 dBpY
T T T T T
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.
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Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1 (iz to 3 iz

Spectrum 3 @T ‘“-? Spectrum 3 @T ‘“-?
Rof Level 107.00 dByv & RBW 1 MHz Rof Lovel 107.00 deuv & RBW 1 MHz
Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
M1 52,99 dBpv] M) 49,33 dipv|
100 d8y 1.07960 GHz 100 d8y 134010 GHz
A
90 day 90 day -
A
60 dBy - 60 dBy -
70 iy 70 By |
60 iy ! 60 dny |[
! | & : i
Bl i rewmrerwe oy wrrrere v T e e gy e Ty YT YT Eat R e e e o R~ g oy
40 oy 40 oy
30 ca! 30 ca!
20 diy 20 ooy
10 dBpiv: 10 dBpiv:
Start 1.0 GHz 691 E BI_DE 3.0 GHz Start 1.0 GHz 691 E BI_DE 3.0 GHz
Markar Markar
Type | Ret | Tre | stimulus | unction | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
1 1,0796 GHz £2,99 dBpv 1 1.3401 GHz 45,33 dipv

X e )

—

e I R

Horizontal // Peak for 3 Gz to 18 @z

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 @T ‘n_;!': Spectrum 3 @T ‘n_;!':

Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz

At OdE SWT S0 ms » VBW 3 MH:  Mode Auto Sweep Art Odé  SWT G0 ms & VAW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
90 aBy 90 aBy
80 oy 80 oy
70 a8y 70 a8y
60 day 40 3y
50 By 50 a8y
ot et A T T ey = A, T s A

T et o 'J\mf’ ety X T e W}.‘u‘ﬂ A T &

30 o o [ e iy e A e i T o it g, At o
20 a8y 20 a8y
10 diys 10 diys
0 diu 0 diu
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
— e
Markor Markor

T e 1

—

S T

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

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

KES-P-5101-14 Rev. 1

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-17T0041
Page (34 ) of (53)

www.kes.co.kr
Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | M mywy (dB) (dB) (dBV/m) | (@BA/m) | (dB)
1079.60 53.95 Peak H -8.63 - 45.32 74.00 28.68
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | M @ywy (dB) (dB) (dBV/m) | (@B/m) |  (dB)
2341.42 47.01 Peak H -0.31 - 46.70 74.00 27.30
2359.83 50.25 Peak A% -0.28 - 49.97 74.00 24.03
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm El rSpel:ln.lm E
Ref Lavel 107.00 dBuY - RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MHz
pe Art 10d8 SWT 1ms & VAW 3 MH: Mode Auto Sweep = ALt 1038 SWT 1ms & VAW 3 MH:  Mode Auto Sweep
| Y = | Y : )
100 dByr | sl Ill IIII:IIII'I“ i 100 dByr | sy 2 - Ii‘.lll\.
M1l +3.01 di M1l AT Y
90 L '.‘..-I ,.}-I:I_I_“.,‘._ 90 L II 2310000 GHr
80 i .'J 80 iy
70 iy II'II 70 iy
= aa:u . e .—II =: a-a:u . . U-J-'lh -J'r'
;_;__.J__,,.j(_ i .-____}J--.,\_ A e _._W..Iu.-'.-h F :I.-vn NERRRRIY FPRBVOVITS RPN W, I oPTS B |
30 cBuv- 30 ooy
10 dny 10 dBuL
ﬂZ.ﬂ(H( 691 pts MZ.-‘:’.GH; ﬂZ.ﬂ(H( 691 pts MZ.-‘:’.GH;
E‘:_:'] Ref | Tre | Stimulus | mesponse | Function | Function Result | E.:_:'J Ref | Tre | Stimulus | ®esponse | Function | Function Result |
N1 1 2.31 GHz 43.01 dBuv N1 1 2.31 GHz 43,04 diuy
N2 2.39 GHz 42,78 dBuv N2 1 2.39 GHz 48,59 dBuv
N3 2.34142 GM2 47.01 dBpv N3 2.35583 GHz £0.25 dBpv
i 7 Heasuring... llllll_llﬂ 4 1 1 Heasuring...  WAMNRRAED W p]
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.
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Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1 (iz to 3 iz

Spectrum 3 @T \“—? Spectrum 3 @T \“—?
Raf Leval 107.00 dey ® RBW 1 Mz Rof Lovel 107.00 dépv ® RBW 1 MHz
Att 2048 SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att 2048 SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
Mi[1] 53,95 depv|
100 d8ys 1.07960 CHr 100 By
b 90 daus I
B0 iy |
BO d8ys
70 gy
70 day
60, g8
Y 60 By |
Tkl w e g re e mr—— Sy Sy e v ey e e |
e L vy Sy OO TR T RrSPTYIS S I s S sy P
a0 day
30
30 diy
20 iy
10 dB- 20 diu
Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker 10 oy
Type | Ret | Tre | stimulus | | Function | Function Result | Start 1.0 GHz 691 pts Stop 3.0 GHz
1 1.0796 GHz £3.95 dBv Markar

Horizontal // Peak for 3 Gz to 18 @z

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 @T | Spectrum 3 {EJT |
Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
At OdE SWT S0 ms » VBW 3 MH:  Mode Auto Sweep Art Odé  SWT G0 ms & VAW 3 MH:  Mode Auto Sweep

@ 1Pk Max @ 1Pk Max
90 aBy 90 By
80 oy 80 oy
70 a8y 70 g
60 cEy 40 g8y
50 By 50 diy
ko i
e = 3 " - = e e T

e R e S My, A NP Y L e T

A N N et ) ol Ho, LW T

= v ol Y e T BN L L0 = i W (M AN ) ™ b A e
20 a8y 20 day
10 diys 10 diys
0 dis 0 dis
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor

)i e )i ey !

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 06

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) H/V) (dB (dB) (dBgV/m) (dBgV/m) (dB)
1079.60 51.87 Peak H -8.63 - 43.24 74.00 30.76
1722.10 51.13 Peak H -3.82 - 4731 74.00 26.69
1736.60 55.06 Peak v -3.68 - 51.38 74.00 22.62

Horizontal // Peak for 1 iz to 3 (liz Vertical // Peak for 1 (fz to 3 (i

Spectrum 3 \'Lﬂ Spectrum 3 \'Lﬂ =
Rof Level 107.00 dByv & RBW 1 MHz Rof Level 107,00 dBuv - RBW 1 MHz
At Z0d8  SWT 2ms @ VBW 3 MH:  Mode Aute Swesp Att Z0d8  SWT 2ms @ VBW 3 MH:  Mode Aute Swesp
[@ 17k Max [@ 17k Max
T Mz(1] I CTEN] 545,00 digy|
100 day T 100 day - 1.73660 GHz
| Mi1f1] - f
90 8y 1 107960 QH 90 deys
I
80 o8y | 60 day!
70 g8y T 70 diy T
&
60 8y T 60 gy 1 |
;. L3 I i -
L e gy P e e P rp—y — e r—— T —r—— ! ; i
LER | W T SR =t e 5 1L 2 e e e v T T e e e e e s e e e
40 By t |
40 obys
30 oo’
30 ca
0 cRyt
0 oy
10 dBy!
Start 1,0 GHz 691 pts Btop 3.0 GHz 10 @B
ek SOLpes
nrker Start 1,0 GHz 691 pts Stop 3.0 GHz
Type | Raf | Tre | stimulus | mesponse | Function | Function Result Markar
1 1.0796 GHz £1.87 By Type | Ret | Tre | Stimulus | | _Function | Function Result |
N2 1 1.7221 GHz £1.13 dBpv L 1 1.7366 GHz ££.06 dBpv
X T | ! X T !

Horizontal // Peak for 3 (i to 18 @iz Vertical // Peak for 3 @z to 18 (z

Spectrum 3 \'Lﬂ = Spectrum 3 \'Lﬂ K
Raf Lovel 57.00 g7 - RBW 1 Mz Ral Leval 97,00 dap - RBW 1Mz
Art 0dé SWT 90 ms & VBW 3 MHr Mode Auto Sweep Art 0dé SWT 90 ms & VBW 3 MHr Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

50 dBy 50 dBy
80 diys T 80 diys T
70 dy 70 8y
a0 [ a0 &
50 day 50 day
ot = AT s ek e =
YU, S Y . i RRTaTs et MR VT P r. i
= | o ] e A T NS LT = | s i 10 L il W o (TN LT W
20 day 20 day
10 cay 10 cay
Start 3.0 GHz 591 pts Stop 16.0 GHz Start 3.0 GHz 591 pts Stop 16.0 GHz
Marker Marker
:": | Heasuring.. ERRARNNAD = 4|1 :": | Measuring.. @ARNRRARD = p

1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1079.60 53.42 Peak H -8.63 - 44.79 74.00 29.21
1079.60 50.32 Peak A\ -8.63 - 41.69 74.00 32.31
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | "M aw) (dB) (dB) (@BN/m) | (@Bd/m) |  (dB)
2484.12 44.15 Peak H -0.04 - 4411 74.00 29.89
2484.63 47.23 Peak A\ -0.04 - 47.19 74.00 26.81
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
r Specnm | RN Gl r Specnm | RN G
Raf Lavel 107,00 dBuv = RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MHz
o o e | A i e
o o '1-
o | KT I, _p!.\.___, | W () V— - .._,.;,.,__._\ —— o B, Lo U WIS RDPRIN i ST
n%:l“':::ﬂ:i.'l GHz W_IE !IEI'NI 50.0 MHz n%:l“':::ﬂ:i.'l GHz W_IE !IEI'NI 50.0 MHz
_Type | ket | Tre | stimulus Response | Function | Function Result | _Type | ket | Tre | stimulus | | Function | Function Result |
(s : ST — T - (s : BT —

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
www.kes.co.kr

Test report No.:

KES-RF-17T0041
Page (38 ) of (53)

Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1 (iz to 3 iz

Spectrum 3 @T ‘n_;!': Spectrum 3 @T ‘“-?
Rof Lovel 107.00 deuv & RBW 1 MHz Rof Lovel 107.00 deyv & RBW 1 MHz
Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Art 2048 SWT 2 ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
mM1[1] 53,42 dipv| m1[1] 50,32 dipv|
100 g8y 1.07960 GHz 100 d8y 1.07960 GHz
[
90 diy 90 diy
B0 iy 1 B0 iy
70 By I 70 By
60 iy - 60 cBy
.'.. e
4 &
FotF: iy pvmraren e  purrs T e Y ¥ T L — T PR e TV EIUR ey e ey s e rw——— e e e e e
40 dBy 40 iy
30 cau 30 cau
20 diy 20 ooy
10 dBpiv: 10 dBpiv:
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Markar Markar
Type | Ret | Tre | Stimulus | | Funetion | Function Result | Type | Ret | Tre | Stimulus | | Funetion | Function Result |
1 1.0796 GHz 53.42 dBpv 1 1.0796 GHz £0.32 dBpv
T e T ey !

Horizontal // Peak for 3 Gz to 18 @z

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 @T ‘n_;!': Spectrum 3 @T ‘n_;!':
Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
At OdE SWT S0 ms » VBW 3 MH:  Mode Auto Sweep Art Odé  SWT G0 ms & VAW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
S0 caby 90 aBy
80 cou! 80 cou!
70 8y 70 d8y
60 day 60 day
S0 By S0 diyt
e jatrsbror =
e "‘n""”"wﬁ&"‘J\"\»’fw"'“‘-"\‘ HN"‘ / ) . IJ\W"“" P =y NP .
0 N PN it it e 30 o > S ESERR Ay SAe
20 aly 20 diy
10 g 10 g
0 diu 0 diu
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
)i ey ! )t ey !

Note.

1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(Mtz) (H/V) (dB) (dB) (dBzV/m) (dBzV/m) (dB)
1079.60 Peak H -8.63 - 43.99 74.00 30.01
1739.50 Peak H -3.66 - 48.64 74.00 25.36
1736.60 Peak A% -3.68 - 48.81 74.00 25.19
- Band edge
Frequency Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(M) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2352.01 Peak H -0.29 - 44.65 74.00 29.35
2386.40 Peak \% -0.23 - 51.64 74.00 22.36
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm rSpel:ln.lm E
Raf Lovel 107,00 depv - RBW 1 Mnz Ref Lavel 107,00 dBpv - RBW 1M -
pe Art 10 88 1ms & VBW 3 MH:  Mode Auto Sweep = ALt 1038 SWT 1ms & VAW 3 MH:  Mode Auto Sweep
| Y . | Y :
ol Mafi) II 4.94 dBpv e viaf1])
Mi[1] 3 Mi[1]
90 L 2310000 € 90 W !
80 diy = i i 80 diy ’."
70 dByr i 70 iy ."I
Ll rlll 60 A3y .-"I
30 ooy 30 ooy
10 dny 10 dBuL
HZ.GCH( 691 pts MZ.-‘:’.GH; HZ.GCH( 691 pts MZ.-‘:’.GH;
E‘:_z'] Ref | Tre | Rosponse | Function | Function Rosult E‘:_z'] Ref | Tre | Stimulus | Response | Function | Function Rosult |
N1 1 43,36 dBpy N1 1 2.31 GHz 44,29 dBpY
N2 1 43,87 dByv N2 z 50,14 dByY
44,94 dBpv N3 £1.87 dBpv
i 7 Heasuring... W

N3

—
| Measuring..  [ENRNERNED W8
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Horizontal // Peak for 1 iz to 3 Gz

Vertical // Peak for 1 (fz to 3 (i

T e )

Spectrum 3 @T ‘“-? Spectrum 3 @T ‘“-?
Rof Loval 107.00 depv ® RBW 1 MHz Rof Loval 107.00 depv ® RBW 1 MHz
Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep Att 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
mzi1] 52,00 dBpv| CTEN] 52.49 digv]
100 d8y 1. GH] 100 d8y 173660 GHz
mif1] 52.62 dipV|
90 day 107960 GHz| %0 1
£0 deys 60 iy
70 By | 70 By
604 T 60 |
Y T | \
L e e et = B S =0 gy, L
EUL SR wry ey e v e e o mr—n T o e e —
40 gy
40
30 doy
30 o8y
20 iy
20 oy
10 diy
Start 1.0 GHz 691 pts Btop 3.0 GHz 10 By
oo o SOLpes
Marker Start 1.0 GHz 691 pts Stop 3.0 GHz
Type | Raf | Tre | Stimulus | wesponse | Function | Function Result Marker
Ni| 1 1.0796 GHz 52,62 dByV | Type | Ret | Tre | Stimulus | | _Function | Function Result |
N2 1 1.7398 GHz £2.30 dBpv 1 1.7386 GHz £2.49 dBpv

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

Vertical // Peak for 3 @z to 18 (lz

Spectrum 3 @T
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

Spectrum 3 @T
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

90 aBy 90 aBy

80 oo’ 80 oo’

70 d8y 70 d8y

40 3y 40 3y

S0 dbyt S0 dBy

Attt Ty e = g e

Mg urple TN T yiean o 2 Qg r T =, MG e i

- ot ol R R e WO N O LAY = ot S T S e
20 diy 20 diy

10 ooy 10 ooy

0 diu 0 diu

Start 3.0 GHz 691 E EﬁoE 18.0 GHz Start 3.0 GHz 691 E EﬁoE 18.0 GHz
Markor Markor

)i e )

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 06

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
) @y | "M @ @ (@) (@BV/m) | @BV/m) | (@B

1079.60 51.97 Peak H -8.63 - 43.34 74.00 30.66

2069.50 50.03 Peak v -0.83 - 49.20 74.00 24.80

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (z to 3 @k

Spectrum 3 @T = Spectrum 3 @T =
Rof Level 107.00 dByv & RBW 1 MHz Rof Lovel 107.00 deuv & RBW 1 MHz
Art Z0d8  SWT 2ms & VBW 3 MHI  Mode auto Swesp Att Z0d8  SWT 2ms & VBW 3 MHI  Mode auto Swesp
(@ 1Pk Max (@ 1Pk Max
| CITEY] 51,97 dbgv] | CITEY] 50,03 digv]
100 day 1.07960 GHz 100 d8y 2.06950 GHz
90 day 90 day |"'
50 ohu’ 50 ohu’ |
70 diy [ i 70 diy [
60 dyr 60 dyr I
s db 1 5 [ g / ll
e I, T TYYGr i T O PR e BTy T T e v o e v g Bl T ry srewmrrmrs sereprprer ma—mr o e e e e e, G e e ey T e
40 gy [ 40 gy E
i T 30 T
20 diy l 20 cys l
s | o [
Start 1.0 GHz 691 E Bllm 3.0 GHz Start 1.0 GHz 691 E Bllm 3.0 GHz
Markar Markar
Type | Ret | Tre | stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
L 1 1,0796 GHz £1.97 dBpv L 1 2.0695 GHz £0.03 dBpv

Horizontal // Peak for 3 iz to 18 (ilz Vertical // Peak for 3 Gz to 18 (iz

Spectrum 3 \'Eﬂ = Spectrum 3 {iﬂ K
Raf Lavel §7.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Art OdE SWT 90 ms & VBW 3 MH:  Mode Auto Sweep Art OdE SWT 90 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

90 iy E 90 diy E
80 diys 80 diys
70 L 70 L
a0 [ a0 &
50 By [ 50 diy [
o, ; o e —
._,,"-\_,%w*d\ui- T \,.4__\‘_ - = | e T A T e ey =

30 | i el Y e T i W = | ks o/ [y P
20 a8y [ 20 diy [
10 day - 10 iy T
i | . l
Start 9.0 GHz 3 691 pis Stop 16.0 GHz Start 9.0 GHz 691 pis Stop 16.0 GHz
Markor Markor

:": | Heasuring.. ERRARNNAD = 4|1 :": | Measuring.. @ARNRRARD = p

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 09
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1079.60 52.20 Peak H -8.63 - 43.57 74.00 30.43
2538.40 51.11 Peak A% 0.12 - 51.23 74.00 22.77
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | "M aw) (dB) (dB) (@BN/m) | (@Bd/m) |  (dB)
2486.00 44.02 Peak H -0.04 - 43.98 74.00 30.02
2487.52 52.09 Peak A% -0.04 - 52.05 74.00 21.95
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
r Spectrum 2 @m E| r Spectrum 2 (X) E
Raf Lavel 107,00 dBuv = RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MHz
40 By .“""'x_...-_‘_ ,..Au.-L.v-L W T PR ‘.,._;.‘,- e 40 day e ""‘L" s S— i)
n%:F':::ﬂ:i"l GHz M :IEINI 50.0 MHz n%:F':::ﬂ:i"l GHz M :IEINI 50.0 MHz
_Type | ket | Tre | stimulus | Response | Function | Function Result | _Type | ket | Tre | stimulus | Rasponse | Function | Function Result |
N i BT T N i BT — T
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Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1 (iz to 3 iz

Spectrum 3 @T ‘n_;!':
Ref Level 107.00 dépv & RBW 1 MHz
Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

Spectrum 3 @T ‘n_;!':
Ref Level 107.00 dépv & RBW 1 MHz
Att 20 d8 SWT 2 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

M1 52,20 dBpv] M) S1.11 dijv|
100 day 1.07960 GHz 100 d8y 2.53640 GHz
70 g2y 70 g2y I"!I
50 ohu’ r 50 ohu’ |
| |
70 diy 70 diy Ii
60 dyr 60 dyr
T | | a2
50 d, <0 g Y
L2 Sy e TS g PRrm— T ¥ T e o e ey ey e A o . i i oy ey e e =
40 oy 40 oy
30 ca! 30 ca!
20 diy 20 ooy
10 dBpiv: 10 dBpiv:
Start 1.0 GHz 691 m BI_DE 3.0 GHz Start 1.0 GHz 691 m BI_DE 3.0 GHz
Markar Markar
Type | Ret | Tre | stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
1 1,0796 GHz £2.20 dBpv 1 2,5384 GHz £1.11 dBpv

T e )

Horizontal // Peak for 3 Gz to 18 @z

Vertical // Peak for 3 @z to 18 (z

Spectrum 3 @T
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

Spectrum 3 @T
Ref Lavel 57.00 dauy = RBW 1 MHz
At 0di  SWT o0 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

90 iy 90 iy
80 diys 80 diys
70 doy 70 doy
40 g8y 40 g8y
50 diys 50 diys
' > T 0 Db ™ = D T =
R e AW ha W Pl TP i R b, ) /
e wr’ | PN I AN e o ! ‘L.A-"*“\,, PAAai Y 4 PNA N o
20 day 20 day
10 i 10 i
0 diu 0 dis
Start 9.0 GHz 691 pis Stop 16.0 GHz Start 9.0 GHz 691 pis Stop 16.0 GHz
Markor Markor

)i e )

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

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 GHz) — Worst case
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01 (Worst case)
Horizontal Vertical
rSpel:ln.lm 1 :@] rSpel:ln.lm 1 :@]
Ref Lavel 97,00 dauv - RBW 1 MH: Ref Lavel 97,00 dauv - RBW 1 MH:
po ALt Odé  SWT 36 ms & VAW 3 MH:  Mode Auto Sweep po AL OdE  SWT 36 ms & VBW 3 MH:  Mode &uto Sweep
@ 1Pk View @ 1Pk View
0y 90 diy
80 oy - 80 day |
50 dny 50 diys
40 doys 40 doys
E_'é\L__MM"“-«"" el LT e T e PVEL Y, SRV B s T T T L) st b Aol i il pisdhndt i bt i i A A v foe
20 diys 20 diy
10 ooy 10 ooy
‘:l_ﬂl‘l 18.0 GHz 691 m SNE 30.0 GHz ‘:l_ﬂl‘l 18.0 GHz 691 m SNE 30.0 GHz
Marker Marker
n Measuring... m 4 )il Measuring...  ERARENNY 4
Note.
1. No spurious emission were detected above 18 (lz.
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3.5. 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 ki

VBW = 300 kifz

Detector = Peak

Number of sweep points = 2 x Span/RBW

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

WX 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 (lz for 2.4 (ffz frequencies and
40 (Hz for 5 (Hz frequencies

2. RBW = 100 ki

3. VBW = 300 kilz

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 3 @ﬁ i

Spectrum [£3) ] i

Rof Lovel 1065 dBm  Offset 10.66 di = RBW 100 kHz Rof Lovel 1065 dBm  Offset 10.68 di = RBW 100 kHz
Att 20ds HWT 56,9 ys & VBW 300 kHz  Mode auto FFT Att 20 di  BWT 260 ms & VBW 300 kHz  Mode Auto Sweep
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¢ il s | | T yem— y
Spectrum 3 @ﬁ:i im Spectrum @] im

Rof Lovel 1065 dBm  Offset 10.66 di = RBW 100 kHz Rof Lovel 1065 dBm  Offset 10.68 di = RBW 100 kHz
Att 20ds HWT 56,9 ys & VBW 300 kHz  Mode auto FFT Att 20 di  BWT 260 ms & VBW 300 kHz  Mode Auto Sweep
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Rof Lovel 1065 dBm  Offset 10.66 di = RBW 100 kkz Rof Lovel 1065 dBm  Offset 10.68 di = RBW 100 kHz
Att 20dE  BWT 1138 5 & VBW 300 kH:  Made auto FFT Att 20deE  8WT 260 ms @ VBW 300 kH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
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Rof Lovel 10.65 dBm

Spectrum 3 @ﬁ il-;"

Offset 1068 di & RBW 100 kHz

Rof Lovel 10.68 dBm  Offset 10.568 dB = RBW 100 kHz

Spectrum [£3) ] i v

Att 20ds HWT 56,9 ys & VBW 300 kHz  Mode auto FFT Att 20 di  BWT 260 ms & VBW 300 kHz  Mode Auto Sweep
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Offset 10.68 di & RBW 100 kHz

Att 20ds HWT 56,9 ys & VBW 300 kHz  Mode auto FFT Att 20 di  BWT 260 ms & VBW 300 kHz  Mode Auto Sweep
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802.11n(HT20)
Spectrum 3 @ﬁ il-;"

Spectrum [£3) ] i v

RafLovel 10,65 dBm  Offset 10.66 dB = RBW 100 kH: RafLovel 10,65 dBm  Offset 10.66 dB = RBW 100 kH:
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@ 1Pk Max @ 1Pk Max
LR 50,62 dim| mz[1] -51.86 dém|
2.2989070 GHz| 18,4270 CHz|
Lol M1[1] 11,77 dBvm, o mif1] -12.13 dfm|
M1 2.4092620 GHz 4170 GHzZ
BLT- -
o Ay#‘dﬂl\aﬂhﬂwrﬂh-d\w\u‘
-20 dim ]' 1]
{ Y
. -
: \
40 i
' \
S e \
40 Y o
STy A i} T
70 da .L
PR Py ¥ FCVE TS RTI W W W
-80 di
CF 2.4 GHz 691 pts Span 50.0 MHz 0.0
Marker
Type | Ref | Tre | Stimulus | ®esponse | Function | Function Result | -0
M |1 2.409262 Gz | -11.77 dém |
Nz| 1 2.4 GHz -43.79 dibm
N3 1 2.358587 GHz ~50.62 dim

I i | CEEXTETE 591 pts an 75,97 GHz
L I: | Measuring... m & Ji | Heasuring...

V|
Spectrum 3 @ﬁ:i i'-‘;“ Spectrum @] i v
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802.11n(HT40)
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3.6. 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 kiz 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.

Frequency of Emission (M)

Conducted limit (dBV/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
00T Frequency | QuasiPeak CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
3 (MHz) (dBpv) (dBpV) | (dBuv) | (dB) | Time (kHz) (dB)
80 (ms)
| 0165000 65.21| 22.03 1000.0]
- : * 1 Rl | 0.165000 2684 1
Z w7 FuiaEt TR s | | [—outsooo] 2378 1
S 0.415000 | 2148 |
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: il g b g ; L b Lo : ) 245000 | 3351
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00T Final_Result
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?Illitl; :32;) n Cali(:)l;‘:.tion
Spectrum Analyzer R&S FSV30 100736 1 year 2017.07.06
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.06
Séﬁgfafgéfersa‘t’gpt HP 836308 3844A00786 lyear | 2018.01.23
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pluse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23
Attenuator Keysight 8493C 82506 1 year 2018.01.23

Loop Antenna ETS-LINDGREN 6502 00148046 2 years 2019.01.05
Trilog-broadband SCHWARZBECK VULB 9163 9168-713 2years | 2017.05.15

antenna
Horn Antenna AH. SAS-571 781 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2017.04.30
High Pass Filter Kﬁ“gﬁgﬁ; WHJS3000-10TT I lyear | 2017.07.04
Low Pass Filter WEINSCHEL WLK1.0/18G-10TT 1 1 year 2017.07.04
Preamplifier HP 8449B 3008A00538 1 year 2017.07.05
Preamplifier SCHWARZBECK BBV-9718 9718-246 1 year 2017.10.14
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
Pulse Limiter R&S 035222'1%?5 A 101914 lyear | 2017.12.13
LISN R&S ENV216 101137 1 year 2018.02.03
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer Samsung Electronics Co., Ltd. NT-RV518-AD6S HTK99NC600207R
Test Board N/A N/A N/A
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