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1. General information
Applicant:

Applicant address:

Test site: KES Co., Ltd.

Test site address:

FCC / IC rule part(s):
FCC ID:
IC Certification:

Test device serial No.:

Hanwha Techwin Co., Ltd.

1204, Changwon-daero, Seongsan-gu, Changwon-si

Gyeongsangnam-do, South Korea

C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do, Korea

473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
15.247 / RSS-247

NLMSNHV6435DN

21482- SNHV6435DN

X] Production [] Pre-production ] Engineering

1.1. EUT description
SMARTCAM D1

SNH-V6430BN

Equipment under test

Model:
Frequency range

Modulation technique

Number of channels

UNII-1

UNII-2A

UNII-2C

UNII-3

2412 Mz ~2 462 Mz (11b/g/n_HT20)

2422 Mi ~2 452 M (11n_HT40)

5180 Mk ~5240 Mg (11a/n_HT20, 11ac_ VHT20)
5190 Mi ~5230 M (11n_HT40, 11ac_VHT40)
5210 M (1lac_VHTS0)

5260 Mt ~5320 Mi (11a/n_HT20, 11ac_VHT20)
5270 M ~5310 M (11n_HT40, 11ac_VHT40)
5290 M (11ac_VHTS0)

5500 M ~5 720 M (1la/n HT20, 11ac_ VHT20)
5510 M ~5710 M (11n_HT40, 11ac_VHT40)
5530 Mz ~5 690 Mz (11ac_ VHTS0)

5745 M ~5 825 Mt (1la/n_HT20, 11ac_ VHT20)
5755 Mz ~5 795 Miz (11n_HT40, 11ac_ VHTA40)
5775 Mz (11ac_VHTS0)

DSSS, OFDM
11ch:2412 Mz ~2462 Mz, 7 ch:2422 Mz ~2 452 Mk

4ch:5180 Miz ~5240 Mz, 2ch:5190 M ~5230 Mk, 1 ch:5210 Mk
4ch:5260 Mz ~5320 Miz,2ch:5270 Mz ~5310 Mk, 1 ch:5290 Mk

12ch:5500 Miz ~5 720 Mz, 6 ch:5510 M ~5 710 Mk,
3ch:5530 Mz ~5690 M

S5ch:5745 Mtz ~5825 Miz, 2 ch: 5755 Miz ~5795 Mz, 1 ch:5775 Mk
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Antenna specification

Power source

11b/g/n_HT20/40  : Chip antenna & 2.92 dBi

UNII-1 : Chip antenna & 5.08 dBi
UNII-2A : Chip antenna & 4.85 dBi
UNII-2C : Chip antenna & 6.89 dBi
UNII-3 : Chip antenna & 6.89 dBi
AC 16V ~ 24V

1.2. Test configuration
The Hanwha Techwin Co., Ltd. SMARTCAM D1 FCC ID: NLMSNHV6435DN IC: 21482-

SNHV6435DN was tested according to the specification of EUT, the EUT must comply with following
standards and KDB documents.

FCC Part 15.247

IC RSS-247 Issue 2 and RSS-Gen Issue 4

KDB-558074 D01 v04

ANSI C63.10-2013

1.3. Device modifications

N/A

1.4. Information about derivative model

N/A

1.5. Accessory information

Equipment

Manufacturer Model Serial No.

Power source
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1.6. 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

1.7. 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: 1 Mbps
802.11g: 6 Mbps
802.11n_HT20: MCS0
802.11n_HT40: MCS0
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2. Summary of tests
F(SjeCCt;)Oal;tiI; 5 ng_ezc:i,;"é‘iléen Parameter Test results
- RSS-Gen 6.6 99% occupied bandwidth Pass
15.247(a)(2) RSS-247 5.2 (a) 6 dB bandwidth Pass
15.247(b)(3) RSS-247 5.4 (d) Peak output power Pass
15.247(e) RSS-247 5.2 (b) Power spectral density Pass
RSS-247 5.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-2475.5 Conducted spurious emission and band edge Pass
15.207(a) RSS-Gen 8.8 AC conducted emissions Pass
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3. Test results
3.1. 99% Occupied Bandwidth
Test procedure
ANSI C63.10-2013
Limit
None; for reporting purpose only.
Test results
99 % bandwidth of 20 Mz bandwidth
Measured 99 % bandwidth(Miz)
Limit(Mi)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 15.195 16.860 17.873
2437 15.195 16.787 17.873 -
2462 15.195 16.860 17.873

99 % bandwidth of 40 Mz bandwidth

Measured 99 % bandwidth(Mk)

Frequency (M) 802.11n Limit(Miz)
2422 36.353
2437 36.353 -
2452 36.353
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802.11n(HT20) 802.11n(HT40)
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3.2. 6 dB bandwidth

Test procedure

KDB 558074 D01 v04 — Section 8.1 or 8.2
Used test method is section 8.1.

Section 8.1
1. RBW = 100 Kfi.
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.

N A 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.c., RBW =100 kilz, VBW >3 X
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate
power nulls in the fundamental emission that might be > 6 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 Mz, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 kilz.

According to RSS-247 5.2 (a), the minimum 6 dB bandwidth shall be 500 kHz.
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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 10.130 16.498 17.728
2437 10.130 16.498 17.656 0.5
2462 10.130 16.570 17.656

6 dB bandwidth of 40 Mz bandwidth

Measured 6 dB bandwidth(Mk)

Frequency(Mk) 802.11n Limit (M)
2422 36.580
2437 36.580 0.5
2452 36.580
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3.3. Output power

Test procedure

KDB 558074 D01 v04 — section 9.1.1, 9.1.2 or 9.1.3
Used test method is section 9.1.3.

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
For measuring the output power of a device transmitting a wide-band noise-like signal where the pe
ak power amplitude is a statistical parameter, the preferred methodology is to use an integrated aver

age power measurement, as described in 9.2. The peak integrated band power method of 11.9.1 in
ANSI C63.10-2013 is not applicable.

Section 9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall utilize a fast-responding diode detector.

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 Mk 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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According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is 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
transmitting at a reduced power level. If multiple modes of operation are implemented, the maximum
conducted output power is the highest total transmit power occurring in any mode.
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Test results
Measured output power (dBm)
2412 M 2437 M 2462 Mk
Mode
Peak Average Peak Average Peak Average
11b 18.44 15.84 18.92 15.96 18.83 15.92
I1g 22.73 13.85 23.50 14.44 23.47 14.34
11n_HT 20 22.85 12.87 23.08 13.33 22.78 13.20
2422 M 2437 M 2452 M
Mode
Peak Average Peak Average Peak Average
11n_HT 40 21.92 12.65 22.03 13.13 22.08 13.15
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34. Power spectral density
Test procedure
KDB 558074 D01 v04— 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.

According to RSS-247 5.2 (b), The transmitter power spectral density conducted from the transmitter to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of Section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine the
conducted output power).
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Test results
PSD of 20 Miz bandwidth
Measured PDS(dBm) o
Limit(dBm)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 -16.10 -16.26 -15.49
2437 -15.98 -15.73 -15.15 8
2462 -15.93 -15.11 -15.26

PSD of 40 Mz bandwidth

Measured PDS(dBm)
Frequency (M) 802.11n Limit(dBm)
2422 -17.42
2437 -18.12 8
2452 -16.47
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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 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 Mz
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 @z 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 GHz:
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. Spectrum analyzer settings for f =1 (liz: Average

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:

& CIZIC)S)

OO

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.

Note.
1. f<30 MH, extrapolation factor of 40 dB/decade of distance. Fg = 40log(Dw/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dw/Ds)

Where:
Fq4 = 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(dBxV/m) = Level(dBxV) + CF (dB) + or DCF(dB)

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

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

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

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

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

9. According to exploratory test no any obvious emission were detected from 9 kifz to 30 M. Although

these tests were performed other than open area test site, adequate comparison measurements were

confirmed against 30 m open are test site. Therefore sufficient tests were made to demonstrate that the
alternative site produces results that correlate with the ones of tests made in an open field based on

KDB 414788.

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 (Mk) Distance (Meters) Radiated (1V/m)
0.009 ~ 0.490 300 2 400 / F(klkz)
0.490 ~ 1.705 30 24 000 / 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 Miz, 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.

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (M) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
0.490 ~ 1.705 30 24 000 / F(kiz)

1.705 ~ 30.0 30 30
30~ 88 3 100
88~216 3 150
216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in the
specific RSS.
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Duty cycle

Regarding to KDB 558074 D01_v04, 6.0, the maximum duty cycles of all modes were investigated and set

the spectrum analyzer as below.

Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or
average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Test mode Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
802.11b 10.00 10.00 1 100 0
802.11g 10.00 10.00 1 100 0
802.11n(HT20) 10.00 10.00 1 100 0
802.11n(HT40) 10.00 10.00 1 100 0

~

Duty cycle (Linear) = Ton time/Period

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

. .
802.11b // Middle channel 802.11g // Middle channel
rSpel:ln.lm “E'l rSpel:ln.lm -] I“E'
Rof Lovel 30,69 dBm  Offset 10,69 di & RBW 10 MHz -
Att 40db - SWT 10 ms & VBW 10 Mhz - -
SGL SGL
[® 1Pk Cirw [@ 1Pk Cirw
|20 28 I — — — Ky e T R A o VY T T T AT A AP P 3 AT
10 & 10 &
~10 a8 ~10 a8
<20 o 20 o
-30 -30
40 40
50 o 50 o
-60 du -60 du
CF 2.437 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
— —_— —
JL Ready WRERERNNE 4 N Ready WRERERNNE 4
. .
802.11n(HT20) // Middle channel 802.11n(HT40) // Middle channel
rSpel:ln.lm [ rSpel:ln.lm I“E'
Ref Lovel 30.69 dém  Offset 10,69 di = RBW 10 MHz Ref Lovel 30.69 dém  Offset 10,69 di = RBW 10 MHz
Att 40db - SWT 10 ms & VBW 10 Mhz Att 40db - SWT 10 ms & VBW 10 Mhz
SGL SGL
[® 1Pk Cirw [@ 1Pk Cirw
20 g8 : 20 48
e sy S, IR TR ) PP MY FRPY TOOIR ST SPTIY SIRY TS NPT SR ST TR PR NPT SR )
| b A L A i oot B A AN AR st b e, Lt N L AA A it L i A A A
10 & 10 g8 t
-10 -10
<20 o 20 o
-30 -30
40 40
50 o 50 o
-60 du -60 du
CF 2.437 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
— —_— — 1
JL Ready WRERERNNE 4 N Ready WRERERNNE 4
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Test results (Below 30 Miz)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 06 (Worst case)
Frequency Level Ant. Pol. CF Fa Field strength Limit Margin

(Mtz)

(dBV)

H/Y) (dB)

(dB)

(dBpV/m)

(dBuV/m) (dB)

No spurious emissions were detected within 20 dB of the limit

Horizontal Vertical
= T | [z
Spectrum |'w Spectrum |'w
Raf Lovel 57.00 d5pv & RBW (CISPR) 200 Hz Raf Lovel 57.00 d5pv = RBW (CISPR) 200 Hz

o ARt OdE SWT 13.4ms & VBW 3kHz  Mode Auto FET o ARt OdE SWT 13.4ms & VBW 3kHz  Mode Auto FET
l.\Dk Max l.\Dk Max

50 doy 50 doy

40 day 40 dEy

30 a8y 30 a8y

20 g8y 20 g8y

10 dBys 10 oy

B .&;..
wha, " >
G s S T (R SPERTY SRR SN iy S FPSEE I TSI MRt Saat s LEVLTRS VOIS SSUIN R T R PSPPI TV N FEVT 1 P

-10 By -10 GBu

20 day -20 days

~30 diys ~30 diys

-40 -40

Start 9.0 kHz 50.0 kHz Start 9.0 kHz 691 pts

g g

691 pts Stop 1

|

Stop 150.0 kHz
TR

fLovel 67,00 deuv

@

- RBW (CISPR) 9

kHz

Spectrum 2 @
Raf Leval 57,00 deuv & RBW (CISPR) 9 kHz
Att Od8  SWT 2.1ms & VB
[@ 17k Max

Spectrum 2
ol
Att Dd8  SWT 2.1 ms & VBW
[@ 1Pk Max

W 100 kHz  Mode auto FFT 100 kHz  Mode auto FFT

60 60

S0 I, S0 [T

40 cay 40 day

30 diy 30 iy

20 iy 20 dby

10 By {‘u B

o:.,\;"-'w"‘"l--lw_ 1 Ll Ry W T Lottt Vo bttt Vehitiosho st i bttty @:::wu- iheal e UL bl o gty g b st A it Al
-10 i -10 i

20 diy 20 diy

<30 i <30 i

Start 150.0 kHz 691 pts Start 150.0 kHz 691 pts

g g

5 30.0 MHz

St 30.0 MHz
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Test results (Below 1 000 Miz) — Worst case
Mode: 802.11b

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

Horizontal Vertical
oo Level [dBuVim) gpLevel (dBuVim)
70 70
60 60)
FCCCLASS-B FCCCLASS-B
50 | !
a0 —— 6 '
| Laad Ak s
5 Y
3 4 [

30 Ty
20
10

30 100, 200, 300 400, 500, 600, 700 800, 900. 1000 30 100 200, 300, 400, 500, 600, Too. 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
MHz dBuV/m dBuWV dB/m dB dB dBuV/m dB MHz dBuV/m dBuWV  dB/m dB di dBuV/m dB

1 42,61 26.32 12.49 13,19 .64 0.00 40.80 -13.68 horizontal 1 69.77 29.75 19.17 9.75 ©8.83 0.84 40.90 -10.25 vertical
2 67.83 25,81 13.87 18.33 ©.81 0.00 48.00 -14.99 horizontal 2 182.75 25.15 12.75 11.37 1.83 @.80 43.50 -18.35 vertical
3 148.58 38.93 21.86 7.8 1.21 0.90 43.50 -12.57 horizontal 3 139.61 25.46 16.37 7.83 1.21 ©.88 43.50 -18.94 vertical
4 243,40 32.13 18.37 12.20 1.56 ©.00 46.80 -13.87 horizontal |4 235.64 30.61 17.85 12.84 1.52 ©.80 45.80 -15.39 vertical
5 S87.24 33.47 13.82 17.26 2.39 @.00 46.80 -12.53 horizontal |5 436.43 31.53 13.17 16.21 2.15 ©.00 45.00 -14.47 vertical
6 826.37 38.56 14.20 21.15 3.21 @.00 46.80 -7.44 horizontal |6 509.18 34.39 14,78 17.3¢ 2.39 ©.80 45.00 -11.61 vertical
? 897.18 39.84 14.49 22.18 3.25 @.00 46.80 -6.16 horizontal |7 811.82 38.87 14.69 20.96 3.22 @.88 46.80 -7.13 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)
2665.70 50.80 Peak H 0.59 - 51.39 74.00 22.61
2668.60 49.94 Peak v 0.60 - 50.54 74.00 23.46
- Band edge
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)
2386.74 52.15 Peak H -0.23 - 51.92 74.00 22.08
2386.22 52.74 Peak v -0.23 - 52.51 74.00 21.49
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm Spes ()] Spectn (x) El rSpel:ln.lm Spes O] Spectr (x) .E
Ref Lavel 117.00 dBuY - RBW 1 MH: Raf Lavel 117,00 dBuv - RBW 1 MHz
r-.%: - 2008 SWT 1ms & VAW 3 MH:  Mode Auto Sweep r-.%: T 2048  SWT 1ms & VBW 3 MH:  Mode Auto Sweep
| CRTEN] | CRTEN] 52.74 dBpv|
HRen! mi1[1] i mi1[1] = I;“: 0z .I|::;.I-:
100 dBuvT 100 dBuvT '.J.'.Jnﬂnh'l's (i“li.'
:; ﬁn:u i i | i 3 ; ,_-;.-!'I_ : :; ﬁn:u i ! .,_.*II_
PRy S e e e th PR S 0.8 e e e
::E::’;fﬂ GHz ' (M M 2.42 GHz ::E::’;fﬂ GHz ' (M M 2.42 GHz
_Type | Ref | Tre | H-walug 1 -walue |__Function__| Function Rosult 1| _Type | Ref | Tre | H-walug 1 Y-vu_lun |__Function__| Function Rosult 1|
T T T
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Horizontal // Peak for 1 iz to 3 Cliz

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

Speam s © S G Speam s © S G
Ref Lavel 117.00 dBuv - RBW 1 MHz Raf Level 117.00 dBuv - RBW 1 MHz
Art 2048  SWT 2ms & VBW 3 MH:  Mode Auto Sweep At 2048  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
[® 1Pk Max [® 1Pk Max
CITEY] 50,80 digv] CITEY] 49,94 digv]
110 dy 2.66570 GHz 110 dBy 2.66860 GHr
100 d8y f 100 day
. |
90 dau I 90 dau i
B0 gBy 80 day
70 diy 70 diys
610 By T 60 By
0. | v — "
R L e S e e i B s LIPS TR ST PRI P " T ey ) s ree v =
40 d8y 40 day
0 ooy 3T oBy
20 dByv- 20 dByv-
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 | H-valus | Y-value | Function | Function Result | Type | Ret | Tre | H-valug | Y-value | Function | Function Result |
M1 1 2.6657 GHz £0.80 dByy M1 1 2.6686 GHz 45.94 dBpy
i e ! T e !

Horizontal // Peak for 3 Gz to 18 @z

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

Speanmz O [ERSE) ] Speanmz O [ERSE) =
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Att 0dl  SWT 60ms & VBW 3 MH:  Mode Auto Sweep At OdE  SWT 60ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max
90 By 90 By
50 day 50 day
70 by 70 diy
40 day 60 days
50 diy 50 diy
ET A ik co N L i 7 I . EGL T ey [P CT PEN u"‘\r‘m"t.,.f = T
7 T |} ; 7\ -\ = b wafl | F 1 )
! (AT DWF N N VAT Ny oF P L IR Ny ot
30 oy 30 day
20 dny 20 dny
10 day 10 day
0 diy 0 digs
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
X C e ! ) 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: 802.11b
Distance of measurement: 3 meter
Channel: 06

- Spurious

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

2665.70 50.95 Peak H 0.59 - 51.54 74.00 22.46

2347.30 51.20 Peak v -0.30 - 50.90 74.00 23.10

Horizontal // Peak for 1 Gz to3 Gz Vertical // Peak for 1 (iz to 3 iz

S O SRS = S O SRS =
Ref Lavel 117.00 dBuv - RBW 1 MHz Raf Level 117.00 dBuv - RBW 1 MHz
At 2008 SWT 2ms & VBW I MH:  Mode Auto Sweep Art 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

| mi[1] 50,95 dipv| | M1[1] 51.20 dépv|
110 d8yp T 2.66570 CHr 110 dfiyr T 2.34730 CHz
100 - 100
r 1 4 r T
90 dau 90 dau |
B0 By . B0 By t
70 By : 70 I
By } I 60 a8y f
| I Y 5 (|
T T IR D S e R SR e T P N e T (e = Ty S
40 40
30 ey ' 30 ey
20 BV i 20 BV i
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 | K-valus | ¥-vale | Function | Function Result | Type | Ret | Tre | K-valus | Y-value | Function | Function Result |
M1 1 2.6657 GHz £0.95 dBv M1 1 2.3473 GHz £1.20 dBLv

X e X e )

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

S O SRR = S O SRR =
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Att 0dE  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep At OdE  SWT 60ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max

90 iy 90 iy

80 T 80 T

70 By + 70 aBy! 1

60 oy 40 day

50 diy 50 diy
R - p.-.l-'un_;Jﬂ" a” M e N . — FrE o "\“_VJ . "'“""""\,.,i’“ - b b " 4

LT | A 5 Y | iy P | ‘ LY o e - \ L p
K il AL e T W L L L l'\“,‘) N [\ Y

0 day 0 By

20 day 20 day

10 iy 10 iy

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

T T | ! T 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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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)
1163.50 51.07 Peak H -8.09 - 42.98 74.00 31.02
2347.30 51.34 Peak A\ -0.30 - 51.04 74.00 22.96
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @y | "M auw) (@B (dB) @BN/m) | (@Bd/m) | (dB)
2486.80 53.19 Peak H -0.04 - 53.15 74.00 20.85
2486.87 51.94 Peak A\ -0.04 - 51.90 74.00 22.10
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:ln.lm Eﬁ\‘ rSpel:ln.lm E
. Wit s i Vi 3 . Wi A i B i1 i Ve 3 e, Wi A b
l-.%: Max = = | Y = = :
£ sl ]| | M1 ;
. e 0 I I ] b Tl Y %
k%},::.-:ﬂ GHz (M Senﬂl.')ﬂ.ll MHz k%},::.-:ﬂ GHz (M Senﬂl.')ﬂ.ll MHz
—W‘E‘E.J Ref | (n:l] x-v::.;}s _"_1 Y;:r:l;:a . | Function__| Function Rosult 1| —W‘E‘E.J Ref | (n:l] x-v::.;}s _"_1 Y;;:I;:E . | Function__| Function Rosult 1|
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. .
Horizontal // Peak for 1 (iz to 3 iz Vertical // Peak for 1 (iz to 3 (iz
ez © [SRERSIGE) = ez © [SRERSIGE) =
Raf Lavel 117,00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
Att 2005 SWT 2ms @ VBW 3 MH:  Mode &uto Sweep At 2008 SWT 2ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 51,07 dépv| M1[1] 51,24 dipv|
110 d8yp 1.16350 CHr 110 dfiyr 2.34730 CHz
100 day ﬂ 100 day F
90 diy T 90 diy i
B0 By : B0 By T
70 by i 70 by i
L | ey .
w 1 = il
bl = T T PY STV P 1 iy s ToE BT T P v Py e S YT L pr e 7 T g v
40 g8y 40 day
30 ey 30 day
20 dByv- 20 dByv-
[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 | H-valus | ¥-vale | Function | Function Result | Type | Ret | Tre | H-valus | Y-value | Function | Function Result |
M1 1 1.1635 GHz £1.07 dBpv M1 1 2.3473 GHz £1.34 dBpv
. .
Horizontal // Peak for 3 (z to 18 Gz Vertical // Peak for 3 (iz to 18 (i
oo © SR G oo © SRR G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
At OdE SWT 60ms & VBW 3 MH:  Mode Auto Sweep Art Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
50 iy 90 dBy
50 day 80 dby
70 gy 70 dayv
40 day 60 CBLY
50 dny 50 doy
Traetm o M NI, P Frop i S E il Loy e
e 0 v LW T T e Lg 1
i - iR E v'"‘\»ﬂ"m‘\*rﬂ' 'h,\)'r s -‘""L“‘J' o R T “Hv-""\’ /"'M W [y 'm«f'\{vlh
30 oy 30
20 dny 20 day
10 day 10 diy
0 diy 0 ditas
Start 3.0 GHz 691 pts Stop 1.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
L Sop o0 c Rop 100 s ]
Markor Markor
)i e | T 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

(M) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)

2810.40 51.27 Peak H 1.12 - 52.39 74.00 21.61
2347.30 52.14 Peak \ -0.30 - 51.84 74.00 22.16
1968.20 50.37 Peak \ -1.31 - 49.06 74.00 24.94

- Band edge

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

(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) | (dB/N/m) (dB)

2390.00 55.95 Peak H -0.22 - 55.73 74.00 18.27
2390.00 41.29 Average H -0.22 - 41.07 54.00 12.93
2389.18 55.67 Peak \% -0.22 - 55.45 74.00 18.55
2389.18 40.77 Average \% -0.22 - 40.55 54.00 13.45
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

r r
Spectrum ;'-‘;" Spectrum ;'-‘;"
Raf Lavel 117.00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
po ALt 2008 SWT ims & VAW I MH:  Mode Auto Sweep po_att 20d8  SWT 1ms & VEBW 3 MH:  Mode Auto Sweep
| O | O
ma[i] 55.52 dBpv| ma[i] 55.67 dBpv|
110 dBy 2004310 GHz] 110 dBy 2009100 GHe]
mf1] 47.22 dipV| mif1] 49,16 dBpV|
100 dBy Fogra if T gy 100 dBy I.‘.".‘.rﬂ'l‘hmm
90 a8y / 90 diy f
f I
/ /
60 dBy 7 B0 iy 7
[ J
70 dB 70 g8 ]
A ’
60 g8y e 60 g8y B
et st
49 == L S — i = S S
40 dBy 40 diBy
30 doy 30 doy
20 anuv 20 anuv
Start 2.3 GHz 691 pts Stop 2.42 GHz Start 2.3 GHz 691 pts Stop 2.42 GHz
Marker Marker
Type | kef | Tre | *-valug | ¥-value | Function | Function Rosult | Type | kef | Tre | *-valug | Y-value | Function | Function Rosult |
M1 1 2.31 GHz 47.22 dBpv M1 1 2.31 GHz 49,16 dBpv
mz| 1 2.39 GHz 55.95 dByv mz| 1 2.39 GHz 53,07 dByv
ma 1 2.38431 GHz 5E.52 dBpv ma 1 238918 GHz 5567 dByV

X e )

X e )

Restricted band // Horizontal // Average

Restricted band // Vertical // Average

I I
Spectrum ;'-‘;" Spectrum k2 Print
Rof Lovel 97.00 dBpy = RBW 1 MHz Raef Lovel 97.00 dBpv = RBW 1 MH:z Print
Att 10 d8 SWT 1 ms & VAW 3 MH: Mode Auto Sweep Att 10 d8 SWT 1ms & VBW 3 MH: Mode Auto Sweep Screan
Count 100/100 Count 100/100
[@1Rm AvgPwr (@ 1°m AvgPwr —
Maril 39,74 dbpv] CETEN] A0, 77 digy]
90 diy TG 90 diy 2 ThaTHz
Mif1] I| 32.93 dapv| mif1] 20 dipV -
B0 dBy 2.310000 GHz B0 By 310000 GHz| Davice
| Setup
70 day | 70 dnys T
/r / | Davice
60 cay 60 cay 1 ==
/ [ 1/ =
50 ey ;i ra LU = 7
ME A e
,_Jbu’ | [ Colars  |s
40 GBuN - —= \
- | T T SN R
™ | Comment
20 iy
10 d8y 10 diys 1 r
. Py l ]
0 B — 0 B 1
Start 2.3 GHz 691 pts Stop 2.42 GHz Start 2.3 GHz 691 pts Slop 2,42 GHz Install
\Start 2.3 GHz \Start 2.3 GHz 42 GHz )
Marker Marker Frioter
Type | Ref | Tre | *-valua | Y-vale | Function | Function Result | Type| Ref | Trc| %-valun | ¥-value | Function | Function Result |
Mi| 1 2,31 GHiz 32,93 dByv [ w1 1 2.31 GHz | 33.20 dBpv |
M2 1 2,39 GHz 41,29 dByY M2 1 2.39 GHz | 41.25 dBY |
M3 1 238431 GHz 35.74 dByV M3 1 2.38918 GHz | 40.77 dByv — =

X e )

i T
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Horizontal // Peak for 1 iz to 3 Cliz

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

Speanm O [ G
Ref Lavel 117.00 dBuv = RBW 1 MHz
At S0d8  SWT 2ms & VBW 3 MHr Mode Auto Sweep
[@ 17k Max

Speanm O [ G
Ref Lavel 117.00 dBuv = RBW 1 MHz
At S0d8  SWT 2ms & VBW 3 MHr Mode Auto Sweep
[@ 17k Max

mMi[1] 51.27 dipv| ™M2(1] 5037 dbpv|
110 d8yp 2.81040 CHz 110 dauv o
M1[1]
100 day I 100 deu ]
90 diy 90 g8y
B0 gBy €0 dey
70 by ! 700 |
\ \
&0 dny 1
60 gy l 1] |
! [
| 1 008 L 3 Tl .
S0 di il W AT PRI YR ST P R e Te Sl T e o e P s S S
. 7 TR e | S T Pl
40 dau
40 ey
30 du
30 du
20 dau
20 B Start 1.0 GHz 691 pts Stop 3.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz Marker
Marker Type | Ref | Tre | X-valug | v-value | Function | Function Result |
Type | ket | Tre | X-vabug | Yevalue | Function | Function Result | M1 1 2.3473 GHz 52,14 dByv
M1 1 28104 GHz £1.27 dBpv Mz 1 1.9682 GHz £0.37 BV

) T I

Horizontal // Peak for 3 Gz to 18 @z

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

Speanm O [T G
Ref Lavel 57.00 dauv = RBW 1 MHz
At 0di  SWT 60 ms & VBW 3 MH:  Mode Aulo Sweep
[@ 17k Max

ez O (e G
Raf Lovel 97.00 dayv - RBW 1 MH:
Art 0dé SWT 60 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

90 aBy 90 gy
80 cou! 80 dbys
70 d8y 70 o8
60 s 50 amv
50 a8y 50 oy
Fidedion ey Latheis, .wa‘ Ar"‘\,."'&\,‘ - e ﬂwm m'h{v w/‘\ ol r-\’ e = 7 -
F N o Sl " ki N o T
. W\wf R A T ol T W o W A o e Y
30 oy 30
20 by 20 o8y
10 g 10 diys
0 diy 0 dith
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
)i T reararna . GRORINN W8 = | [ bid e T N

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: 802.11g

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
L) @y | T @ @ CL) (@BV/m) | @BV/m) | (@B
2668.60 50.59 Peak H 0.60 - 51.19 74.00 22.81
2347.30 50.95 Peak v -0.30 - 50.65 74.00 23.35

Horizontal // Peak for 1 Gz to 3 Gz

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

&

Mode Auto Sweep

&

Mode Auto Sweep

Sz O[S
Ref Lavel 117.00 dBuv - RBW 1 MH:
At 2008  SWT 2ms @ VBW 3 MH:
[@ 1Pk Max

Sz O[S
Ref Lavel 117.00 dBuv - RBW 1 MH:
At 2008  SWT 2ms @ VBW 3 MH:
[@ 1Pk Max

| M1 50.59 dbpv] | Mi1] 50,95 dijgv]
110 dBy + 2.66860 GHz 110 dBy + 234790 CHz
100 d8y s 100 d8y
90 diy’ 90 cay!
&8 | &8
B0 gy ' : B0 o8y '
" | " |
0 By : T 0 I I
ondow | onil |
B e |f
_ | { | 2 gy an | v |l
S Cm e e e S e e e I NS o R = P ST [ o e e T e e T e e
40 40
0 ooy 3T oBy
20 dByv- 20 dByv-
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 | K-valus | Y-value | Function | Function Result | Type | Ret | Tre | K-valus | Y-value | Function | Function Result |
M1 1 2.6686 GHz £0.59 dBpy M1 1 2.3473 GHz £0.95 dBpy

) Heasunna GR W

4|l )i T T T

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

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

=

Sz O[S
Raf Lovel 97.00 dgpv - RBW 1 MHz
At Odi  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max

Sz O[S
Ref Lavel 57.00 dauv = RBW 1 MHz
At Odi  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max

90 iy 90 diy
50 day - 00 day |
70 dBy 1 70 iy
60 day 60 By
50 diy 50 oy
e T i — - ) - Ty Y LR e ;.rw'-n‘,;;-u. =l b — 1
F VY T M - \ A B a ¥ . ' [\ W
o wal” g ‘\r“_.lf| g ‘"’\.—"“ " g W Nt b ho o \,‘_'J'\
30 oy 30
20 day 20 oy T
10 iy 10 diy
o 0 di ;
Start 9.0 GHz 691 pts Stop 18.0 GHz Start 9.0 GHz 691 pts Stop 16.0 GHz
Marker Markar
T T Feavarna. RN W8 = | | T T I

Note.

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.

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
www.kes.co.kr

Test report No.:

KES-RF-17T0057
Page (38 ) of (65)

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)
2665.70 51.56 Peak H 0.59 - 52.15 74.00 21.85
2347.30 51.55 Peak A\ -0.30 - 51.25 74.00 22.75
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2486.37 58.69 Peak H -0.04 - 58.65 74.00 15.35
2486.37 39.95 Average H -0.04 - 3991 54.00 14.09
2486.30 56.69 Peak A\ -0.04 - 56.65 74.00 17.35
2486.30 40.87 Average \% -0.04 - 40.83 54.00 13.17
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

r r
Spectrum ;'-‘;" Spectrum ;'-‘;"
Raf Lavel 117.00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
po ALt 2008 SWT ims & VAW I MH:  Mode Auto Sweep po_att 20d8  SWT 1ms & VEBW 3 MH:  Mode Auto Sweep
| O | O
mafi] 50.69 dBpv| mafi] 56.69 dBpv|
110 diyr ZAB6IGH0 GHZ| 110 diyr 24862050 GHz|
mf1] 5.59 dipV| mif1] 54.70 dipV|
[ TOU aR{iV== 35000 GHz| THS oL Y 24835000 OHz|
90 By . Y 90 diys Y
N,
B0 By - B0 By -
\ A
70 a8 70 g8 x
M M hS |
60 aBy/ = + 60 aBy/
e ¥ % = Ty i
nﬁ\‘ ] L %A i
o —
S0 day S0 day —
40 day 40 ciBy
30 doy 30 doy
] ]
20 iy 2 | 20 iy L |
CF 2.48 GHz 691 pts Span 50.0 MHz CF 2.48 GHz 691 pts Span 50.0 MHz
Marker Marker
Type | kef | Tre | *-valug | ¥-value | Function | Function Rosult | Type | kef | Tre | *-valug | Y-value | Function | Function Rosult |
M1 1 2,4835 GHz 55.59 dByv M1 1 2,4535 Gz 54,70 dBpv
mz| 2.5 GHz 47.74 dByv mz| 1 2.5 GHz 48,11 dByY
ma 1 2 4B6368 GHz £8.69 dByv | ma 1 2 4B6295 GHz £6.69 dBpv |
¢ T e e N X e )

Restricted band // Horizontal // Average

Restricted band // Vertical // Average

r r
Spectrum ;'-‘;" Spectrum ;'-‘;"
Rof Lovel 97,00 dBpy - RBW 1 MHz Rof Lovel 97,00 dBpy - RBW 1 MHz
Art W0d8 SWT 1ms & VBW I MHz Mode Auto Sweep Att 0d8 SWT 1ms & VBW 3 MH:  Mode Auto Sweep
Count 100,100 Count 100,100

@ 1Rm AvgPwr @ 1Rm AvgPwr

mMaf1] 19.95 dipv| T Maf] 40.07 dipv|
2 ABGIGH0 OHz| 90 e —— — 2ABGZOS0 OHz|
\ Maf1] 41,83 digv] \ Maf1] L dByv]
BO cBy ¥ 2 4BIS000 GHZ BO dBy T 2 4BISO00 CHZ
70 dny 70 dny 4
N N\
B0 a8y \ 80 day by
50 ci 50 ci = = '
—] ML L M T
. ~t|
40 days T 40 days T —
——— ] e — .
30 By 30 o8y
20 by 20 oy
10 iy 10 iy
F2 F2
2 Fi I - Fi 1
0 diuv T 0 diuv T
CF 2.48 GHz 691 pts Span 50.0 MHz CF 2.48 GHz 691 pts Span 50.0 MHz

Marker Marker

Type | Ref | Tre | X-valus | ¥-value | Function | Function Result | Type | Ref | Tre | X-valus | ¥-value | Function | Function Result |
L 1 2.4835 GHz 41,63 diyy L Hi 1 2,4835 GHz 43.05 dByY
mz| 1 2.5 GHz 34,26 dByY mz| 1 2.5 GHz 33,52 dByv

M3 1 2486368 GHz 35.95 dBpv | M3 1 2486295 GHz 40.87 dBpv |

¢ T e - e X e ) !
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Horizontal // Peak for 1 iz to 3 Cliz

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

Speanmz O (SRS G Speanmz O (SRS =
Raf Lavel 117,00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
Att 20d8  SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 2008 SWT 2ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 51.56 dipv| M1[1] 51.55 dipv|
110 d8yp 2.66570 CHr 110 dfiyr 2.34730 CHz
100 day T 100 day
90 diy 90 diy T
B0 By i B0 By !
70 dBy i 70 dBy ‘}
610 By 60 By
i/ I
-‘ b Y
B, T Tk = ] E - A . T e
s, SETTYVE S PR s PN BeESe S - L TR FEVY PIPRT SESTTPT ST S e S T L s
40 g8y 40 dgy
30 dBy 30 day
20 dByiv: 20 S8V
Start 1,0 GHz 691 pts Stop 3.0 GHz Start 1,0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Tre K-value Y-value Function Function Result Type | Ref | Tre H-valus Yevalug Function Function Result
1 | e | | | | | 1 | e | | | | |
M1 1 26657 GHz £1.56 dBpv M1 1 2.3473 GHz £1.55 dBpv
X e Y S
. .
Horizontal // Peak for 3 (i to 18 G Vertical // Peak for 3 Gz to 18 Giz
Specn O (SR G Spen O (SR G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
At OdE SWT 60ms & VBW 3 MH:  Mode Auto Sweep Art Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
50 iy 90 dBy
50 day 20
70 gy 70 cav
40 3y 60 dBuY
50 dny 50 doy
R S e = - Mo ity et wreh M s et —
R T AR P WA P i LR Pl N WA N
30 oy 30
20 dny 20 day
10 day 10 diy
0 diy 0 dith
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
)t e e N T ey

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(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1771.30 50.61 Peak H -3.35 - 47.26 74.00 26.74
2668.60 50.34 Peak H 0.60 - 50.94 74.00 23.06
2347.30 53.30 Peak A% -0.30 - 53.00 74.00 21.00
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (@BN/m) | (dBN/m) (dB)
2390.00 55.14 Peak H -0.22 - 54.92 74.00 19.08
2390.00 40.48 Average H -0.22 - 40.26 54.00 13.74
2388.83 53.57 Peak A" -0.22 - 53.35 74.00 20.65
2388.83 39.23 Average \% -0.22 - 39.01 54.00 14.99
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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. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:l:ﬂ.lrl! ;'-‘;" rSpel:l:ﬂ.lrl! ;'-‘;"
Raf Lavel 117.00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
be At 2005 SWT 1ms @ VBW 3 MH:  Mode Auto Sweep b At 20¢8  SWT 1ms @ VBW 3MH:  Mode Auto Sweep
| O | O
ma[i] 54.79 dBpv| ma[i] 53.57 dBpv|
110 diy 2.307260 GHz| 110 days 2.208030 GHz|
Mi[1] 47.06 dBpY, m1[1] 47.6% dBpv
100 dBy o100 cie] 100 dBys O, G
/
90 iy 90 iy f
I.’
/ /
B0 By 1 B0 Gy F
/ J
70 iy 70 iy +
60 T ','r 60 /
u -~ e OFE 7
T
L Jfebe 50 gl e
= ——— S MY e S —
40 day 40 day
30 diu 30 diu
20 anuv 20 an
Start 2.3 GHz 691 pts Slop 2.42 GHz Start 2.3 GHz 691 pts Slop 2.42 GHz
Marker Marker
Type | Ref | Tre | *-valua | Y-vale | Function | Function Result | Type | Ref | Tre | *-valua | Y-vale | Function | Function Result |
Mi| 1 2,31 GHiz 47,86 dByv Mi| 1 2,31 GHiz 47,64 dByv
M2 1 2,39 GHz 55,14 dByY M2 1 2,39 GHz 52,97 dByy
M3 1 238726 GHz £4.79 dBV | M3 1 238883 GHz £3.57 dByv |
¢ T T | X e
. . . .
Restricted band // Horizontal // Average Restricted band // Vertical // Average
rSpel:l:ﬂ.lrl! ;'-‘;" rSpel:l:ﬂ.lrl! ;'-‘;"
Rof Lovel 97,00 dBpy - RBW 1 MHz Rof Lovel 97,00 dBpy - RBW 1 MHz
Att 108 SWT 1ms @ YBW 3MH:  Mode Auto Sweep Att 08 SWT 1ms & VBW 3MH:  Mode Auto Sweep
Count 100/100 Count 100/100
[@1Rm AvgPwr [@1Rm AvgPwr
Maf1] 39.17 dopv| Maf1] 29,24 dipv|
90 day AEHEIR60 OHz| 90 day (TIROAIG-G]
Mif1] |'l 343 dipv| Mif1] [ a2.93 dopvi
BO dBy! II 2.310000 GHz B0 dBy I| 2.310000 GHz
| |
70 iy 70 iy
j /
60 cay / 60 g8y £
/
/ /
50 ey 50 ey ~
mat i
40 dBiA — 40 dau; e o
I R e e T e et maeadl | I SRS SR IR (S— I
30 iy 30 gl
20 iy 20 iy
10 cays 10 d8yy
0 deg— 0 deg—
Start 2.3 GHz 691 pts Slop 2.42 GHz Start 2.3 GHz 691 pts Slop 2.42 GHz
Marker Marker
Type | Ref | Tre | *-valua | Y-vale | Function | Function Result | Type | Ref | Tre | *-valua | ¥-vale | Function | Function Result |
Mi| 1 2,31 GHiz 33,43 dByv Mi| 1 2,31 GHiz 32,93 dByv
M2 1 2,39 GHz 40,48 dByY M2 1 2,39 GHz 39,50 dByY
M3 1 238726 GHz 35.17 dByv | M3 1 238883 GHz 35.23 dBV |
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Horizontal // Peak for 1 iz to 3 Cliz

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

Speanmz O (SRS G Speanmz O (SRS =
Raf Lavel 117,00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
Att 2005 SWT 2ms @ VBW 3 MH:  Mode &uto Sweep Att 2008 SWT 2ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max
M) 50,61 dBpv| M1[1] 53.90 didgv|
110 dauv 1.77130 GHz| 110 dfiyr 2.34730 CHz
m2[1] 50,34 dipv]
100 dauy A Gz 100
90 dty/ 90 day
80 dBy B0 By
|
70 day l 70 diys
60 aBy
50 aiy
- L | ¥ I \
a e e T 1 = WP Y e e | [ o o = e P LA
L o I a—— W P SRR I WY W | [ u T e v s e Ry
40 day
40 dgyy
30 dBy
30 day
20 diy
Start 1.0 GHz 691 pts Stop 3.0 GHz 20 dByA
Marker Start 1,0 GHz 691 pts Stop 3.0 GHz
Type | ket | Tre | X-valug | ¥-value | Function | Function Result Markar
M1 1 1.7713 GHz £0.61 dByV Type | ket | Tre | X-vabhug | Yevalue | Function | Function Result |
Mz 1 26686 GHz £0,34 dBV M1 1 2.3473 GHz £330 dBpv

—

ey T

e T N

Horizontal // Peak for 3 Gz to 18 @z

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

ez O[S = ez O (e G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
At OdE SWT 60ms & VBW 3 MH:  Mode Auto Sweep Art Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 By 90
80 iy 20
70 gy 70 cav
40 3y 60 dBuY
50y 50 doy!
S L T e . oy T PR L Y P— < - .
w7 =L o L = T " oy 7 - iy = 7
i s 1.\,"\"\ K \N‘..u."[ L.,,,-' e ‘\'“_bm b ALY ¢ JM"\..J" g Wn"'w't\p'
30 oy 30
20 a8y 20 doy
10 diy 10 diy
0 digs 0 dig
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor

—

T | T

e I

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(HT20)
Distance of measurement: 3 meter
Channel: 06
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1010.10 52.28 Peak H -9.08 - 43.20 74.00 30.80
1175.10 51.59 Peak H -8.02 - 43.57 74.00 30.43
2665.70 51.21 Peak H 0.59 - 51.80 74.00 22.20
2347.30 51.02 Peak \ -0.30 - 50.72 74.00 23.28
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Horizontal // Peak for 1 iz to 3 Cliz

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

ez © [SRERSIGE) = ez © [SRERSIGE) =
Raf Lavel 117,00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
At 2008 SWT 2ms & VBW I MH:  Mode Auto Sweep Art 20d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
mafl] 51,71 dBpv| M1[1] 51.02 didgv|
110 diys 24 110 dfiyr 2.34730 CHz
Mif1]
100 dBys 100 day
Jodey) ! 90 day? 1|
5O diy e
70 By
70 day
60 day 1| |
. {1 60 By
o T 1 ¥
S PP R——— R § = e Y WY W e orTn e —e o G ey e e Se u |
- L T e PTeI YR I 1 B e S s oy e v [ e e e e Ty
oy
40 dgyy
30 diy
20 dny 30 day
Start 1.0 GHz 691 pts Stop 3.0 GHz
\Slat 100 91 pts Btap ——
Marker =
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Latart L 0uHa Shlpts Stopan chz
M| 1 1.0101 Griz 52,28 dByv Markar
Mz 1 1.1751 GHz 51.59 dByv Type | ket | Tre | X-vabhug | Ye-value | Function | Function Result |
M3 1 26657 GHz £1.21 dByv M1 1 2.3473 GHz £1.02 dBpv
X e ! Y C !

Horizontal // Peak for 3 Gz to 18 @z

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

Speanmz O [ERSE) G Speanmz O [ERSE) =
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Att 0dE  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep At OdE  SWT 60ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max
90 By 90 By
50 day 50 day
70 by 70 diy
40 day 60 days
50 diy 50 diy
b il .M“.L"’ "‘".P-'"m 'W_- . H’" S| ot g S \-1 o, a” .“wn e - o
= ¥ ¥ ( W ¥ oy 5 T e \ "
W \ ‘m."\uﬂ”’k‘-dﬂ ‘J-}‘ri e e, d v h-,fLu,.'r Y [l V["‘
30 oy 30 day
20 dny 20 dny
10 day 10 day
0 diy 0 digs
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
X e ) 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(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)

1178.00 50.55 Peak H -8.00 - 42.55 74.00 31.45
2665.70 50.47 Peak H 0.59 - 51.06 74.00 22.94
2347.30 50.46 Peak \% -0.30 - 50.16 74.00 23.84

- Band edge

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

(M) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)

2485.50 57.59 Peak H -0.04 - 57.55 74.00 16.45
2485.50 41.56 Average H -0.04 - 41.52 54.00 12.48
2484.41 56.11 Peak \ -0.04 - 56.07 74.00 17.93
2484.41 42.30 Average \% -0.04 - 42.26 54.00 11.74
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

s s
Spectrum ;'-‘;" Spectrum ;'-‘;"
Raf Lavel 117.00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
po ALt 2008 SWT ims & VAW I MH:  Mode Auto Sweep po_att 20d8  SWT 1ms & VEBW 3 MH:  Mode Auto Sweep
| O | O
mafi] 57.59 dBpv| mafi] 56.11 dBpv|
110 g8y 2.4054990 GHzZ] 110 gy 24844140 GHz]
M1l 5684 dbpv] ™[] 14 dipV|
100U 24835000 GHz| 100. — — 24835000 GHz|
90 o8 A 90 o8 A
\ Y
6O dBy . 5O diy s
70 day ] 70 By »
e h o o b, "
4 "\-"'“-"'“""“’—-ML..\‘ i g, T
i P Ty e, M
50 8y b 50 8y e ST2 RN PR &
40 day 40 day
30 diy 30 diy
2 2
20 88 Fl | ma Fl i
CF 2.48 GHz 691 pts Span 50.0 MHz CF 2.48 GHz 691 pts Span 50.0 MHz
Marker Marker
Type | ket | Tre | *-valug Yovalue | Function | Function Result | Type | ket | Tre | *-valug Yovalue | Function | Function Rosult |
M| 1 2,4535 Gz 56,84 dByY M| 1 2,4535 Gz 55,14 dByY
mz| 1 2.5 GHz 45,26 dBY mz| 1 2.5 GHz 45,20 dByY
M3 1 2 485499 GHz 57,59 dByV | M3 1 2484414 GHz £6.11 BV |
. . . .
Restricted band // Horizontal // Average Restricted band // Vertical // Average
§ o § o
Spectrum |'w Spectrum |'w
Rof Lovel 97,00 dBpy - RBW 1 MHz Rof Lovel 97,00 dBpy - RBW 1 MHz
Att 1008 SWT 1ms @ VBW 3MH:  Mode Auto Sweep Att 0d8  SWT 1ms @ VBW 3MHI  Mode Auto Sweep
Count 100/100 Count 100/100
@ 1Rm AvgPwr @ 1Rm AvgPwr
Maril +1.56 dbpv] Malil 42,30 dbpv]
Ll e e ———— 24054990 GHz| voon = 5 24844140 GHz|
fa: L M1f1] 42.92 dipv| LY M1f1] 42.66 dipv|
BO dBy! 11 24835000 CHz B0 dBy ‘, 24835000 CHz
\ \
70 dB 4 70 dB -
\ \
60 any h 60 any
\ \
50 = 50
oy E— M o F— M
) T ¥ ~t—— 3]
40 dBys = — 40 dBys -
e — e S ]
30 By 30 o8y
20 20
10 cays 10 c8yy
2 F2
2 Fi | e Fi |
0 i T 0 dbu T
CF .48 GHz 691 pts Span 50.0 MHz CF .48 GHz 691 pts Span 50.0 MHz
Marker Marker
Type | ket | Tre | *-valug Yovalue | Function | Function Result | Type | ket | Tre | *-valug Yovalue | Function | Function Rosult |
M| 1 2,4535 Gz 42,92 dByy M1 1 2,4535 Gz 42,56 dByY
mz| 1 2.5 GHz 34,48 dBuY mz| 1 2.5 GHz 33,91 dByuv
M3 1 2 485499 GHz 41,56 dByv | M3 1 2484414 GHz 42,30 dByv |
e e
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Horizontal // Peak for 1 iz to 3 Cliz

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

Specr © (SR G Sem? © 5 G
Raf Lavel 117,00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
Att 2005 SWT 2ms @ VBW 3 MH:  Mode &uto Sweep Att 2008 SWT 2ms & VBW 3MH:  Mode suto Sweep
@ 1Pk Max @ 1Pk Max
mz[1] 5047 dBpv) M1[1] 50,46 didgv|
110 dauv 266570 GHz| 110 dfiyr 2.34730 CHz
™[] 50.55 dipv]
100 dauy " 1. 17800 GHz| 100 day
-
90 dty/ | 90 day
B0 g8y |. 80 day I
0 iy | 70 diy
60 aBy T
| 60 By
PO /1 L |
R P, Py o e e e T o ¥ J
= UL L e P SEIPY Y PR [ 7 TSR Ve = T Ty I e e Ry i P e S
40 day
40 cays
30 dBy
30 day
20 diy
Start 1.0 GHz 691 pts Htop 9.0 GHz 20 dByA
o o S91pts S1op.
Marker Start 1,0 GHz 691 pts Stop 3.0 GHz
Type | ket | Tre | X-valug | v-value | Function | Function Result Markar
M1 1 1,178 GHz £0.55 dByv Type | ket | Tre | X-vabhug | Yevalue | Function | Function Result |
Mz 1 26657 GHz £0.47 dByv M1 1 2.3473 GHz 0,46 dBpv
T ey ! T e )y

Horizontal // Peak for 3 Gz to 18 @z

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

ez O[S G Sz © 5 G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
At OdE SWT 60ms & VBW 3 MH:  Mode Auto Sweep Art Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
[@ 17k Max [@ 17k Max
90 By 90
80 iy B0 a8y
70 a8y 70 cav
40 3y 60 B
50y 50 doy
‘ﬁl#:‘-\ i—,,.r‘*-. 4 M‘"M'I. g Ay i i < i = By ,.,.,M g, m\r -.-“J - .‘.w S - c
v 7 g Fie 7 T 5 L = r m = r
W \\'/J\l‘,_p Mg S8, LN P AN
30 a8y 0
20 a8y 20 doy
10 diy 10 di
0 diy 0 dith
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
I Sop o0 c Rop 100 s ]
Markor Markor

) T T 7

L

e I

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: 03
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2665.70 50.33 Peak H 0.59 - 50.92 74.00 23.08
2350.20 50.92 Peak \ -0.30 - 50.62 74.00 23.38
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2386.40 55.82 Peak H -0.23 - 55.59 74.00 18.41
2386.40 44.05 Average H -0.23 - 43.82 54.00 10.18
2386.05 54.68 Peak \ -0.23 - 54.45 74.00 19.55
2386.05 41.38 Average \% -0.23 - 41.15 54.00 12.85
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. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpel:l:ﬂ.lrl! ;'-‘;" rSpel:l:ﬂ.lrl! ;'-‘;"
Raf Lavel 117.00 dBuv - RBW 1 MHz Ref Lavel 117,00 dBuv - RBW 1 MHz
be art 205 SWT 1ms @ VBW 3MH:  Mode Auto Sweep b ant 20d3  SWT 1ms @ VBW 3MHr  Moda Auto Sweep
| O | O
Mali] 55.02 dBpv| Mali] 54,68 dBpv|
110 days 2.306400 GHz 110 dBys 2.306050 GHz
m1f11 40.06 dBpY] mi1f1] 48.01 dBpv
100 dBy 2.210000 GHz| 100 dByr 2.310000 GH x|
L S ——
90 day ¥ 90 dau /
/ f
B0 iy r" B0 iy +
, / , /
0 gy 7 0 dgy P
60 dly T £ 60 oy - !
A b Y.
N ) o — A S 7Y L A 3 " e el
UL e e e e e e e ——
40 iy 40 cay
30 da 30 da
20 anuv 20 an
Start 2.3 GHz 691 pts Stop .42 GHz Start 2.3 GHz 691 pts Stop .42 GHz
Marker Marker
Type | Ref | Tre | x-value | Y-vale | Function | Function Result | Type | Ref | Tre | x-value | v-vae | Function | Function Result |
M1 1 2.31 Gz 45,06 dBLY 0| 1 2.31 Gz 48.01 dBv
Mz| 1 2,39 GHz 53.72 dBpv Mz 1 2.39 GHz 52,38 dBpv
M3 1 2.3064 GHz £5.82 dBuV | M3 1 238605 GHz £4.68 dBUV |
. . . .
Restricted band // Horizontal // Average Restricted band // Vertical // Average
rSpel:l:ﬂ.lrl! ;'-‘;" rSpel:l:ﬂ.lrl! ;'-‘;"
Rof Lovel 97,00 dBpy - RBW 1 MHz Rof Lovel 97,00 dBpy - RBW 1 MHz
art 0d8 SWT 1ms @ VBW 3MHz  Mode Auto Sweep At 10d8 SWT 1ms @ VBW 3MHr  Mode Autc Sweep
Count 100/100 Count 100/100
[@ 1im AvgPwr [@ 1im AvgPwr
A S4.05 aopv ETE] W18 dipv]
20 diys 23600 Gzl 20 diys 050 GHz|
Mif1] 33 dBpY| Maf1] 0+ dBpv|
B8O L’ 2.310000 GHz 80 L’ 10000 GH
70 dBs i 70 day {
! f
B0 a8y — B0 a8y 7
i /
50 day! TITE 7 50 G —_
L L.
40 dBir — 40 dBu; —
- _’nﬁ_!: I S B e e S N . I U BN SN By
30 g8y 30 gy
20 day 20 aay
10 18 10 L
0 deg— 0 deg—
Start 2.3 GHz 691 pts Stop 2.42 GHz Start 2.3 GHz 691 pts Stop 2.42 GHz
Marker Marker
Type | Ref | Tre | x-value | Y-vale | Function | Function Result | Type | Ref | Tre | x-value | v-vale | Function | Function Result |
M1 1 2.31 Gz 33.33 dBpY 0| 1 2.31 Gz 33.04 dBpv |
Mz| 1 2,39 GHz 44,13 dBLY Mz 1 2.39 GHz 42,10 dBpY
M3 1 2.3064 GHz 44.05 dBuV | M3 1 238605 GHz 41.38 dBpV |
¢ T T | ! T e
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Horizontal // Peak for 1 iz to 3 Cliz

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

Speam s © S G Speam s © S G
Ref Lavel 117.00 dBuv - RBW 1 MHz Raf Level 117.00 dBuv - RBW 1 MHz
Art 2048  SWT 2ms & VBW 3 MH:  Mode Auto Sweep At 2048  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
[® 1Pk Max [® 1Pk Max
CITEY] 50,33 dbgv] CITEY] 50,92 digv]
110 dy 2.66570 GHz 110 dBy 2.35020 GHz
100 day 100 d8y
> “
90 dBy 90 dBy |
B0 gBy 80 day |
70 diy | 70 a8y |
60 ey l 60 aBy +
j M b
- £l L 4 A | s -
e e e s vy T —— e — e == Sl B e e E—w P YW § e w——y o | e T Y e
40 g8y 40 day
0 ooy 3T oBy
20 dBv i
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 | H-valus | Y-value | Function | Function Result | Type | Ret | Tre | H-valus | Y-value | Function | Function Result |
M1 1 2.6657 GHz £0,33 dBpy M1 1 2.3502 GHz £0.92 dBpv

) 7

—

e T N

Horizontal // Peak for 3 Gz to 18 @z

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

ez O[S = ez O (e G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
At OdE SWT 60ms & VBW 3 MH:  Mode Auto Sweep Art Odé  SWT 60 ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 By 90
80 iy 20
70 gy 70 cay
40 3y 60 dBy
50y 50 doy!
sttt MR RS LAV N o 7 > 5 . i, " - e
i Y o % 7 A T Y I i . = o ,
v o *‘a, T |l S ‘L“'y‘{'-\-r"" Ry S N r,w*\“)r il S’ ]
30 oy 30
20 a8y 20 doy
10 diy 10 diy
0 diy 0 dith
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor
)i T | X 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 mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) H/V) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
2668.60 50.72 Peak H 0.60 - 51.32 74.00 22.68
2347.30 52.14 Peak v -0.30 - 51.84 74.00 22.16
2975.40 50.76 Peak v 1.71 - 52.47 74.00 21.53

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

S O SRS G S O SRS =
Ref Lavel 117.00 dBuv - RBW 1 MHz Raf Lavel 117.00 dBuv - RBW 1 MHz
Art 20 a8 SWT 2ms & VAW 3 MH: Mode Auto Sweep Art 20 a8 SWT 2ms & VAW 3 MH: Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

1 Mi[1] 50.72 dipv| [ m2{1] 50.76 dBgV|
110 days 1 2.66860 CHZ 110 dBys T 297540 GHz]
| M1[1] 52.14 dBpv]
100 dey 100 day 1 234730 OHE
N f
90 diy | 50 dEy
B0 dBy . 80 dBy
70 deu | 70 day
| 60
60 aBy "
[ | e 5
o \ v " 52 Tl e oy T e BT 7T Y PR P g e v [ T T3 e s
------- S VTP e — T e T T T
| 40 dau
40
30 day
30 du
20 diy T
20 dBp- I Start 1.0 GHz 691 pts Stop 3.0 GHz
o o S91pts
Start 1,0 GHz 691 pts Stop 3.0 GHz Marker
Markar Type | ket | Tre | X-valug | Y-value | Function | Function Result |
Type | ket | Tre | X-value | Yevalue | Function | Function Result | M1 1 2.3473 GHz 52,14 By
M1 1 26686 GHz £0.72 dBpv Mz 1 25754 Gz £0.76 dByv

,': | Measuring... m 4L ," | Heasuring... m-ﬁ 4

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

S O SRR = T o) G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
Art OdE SWT 60ms & VBW 3IMH:  Mode Auto Sweep At OdE SWT 60ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

90 By 90 dBy
60 days 80 any -
70 aByr 70 o8y
60 day 60 gy
S0 dy T 50 ca!
o PR P SEE ) D Y o R 2 gt TR A L ;
g 3 W e " 1, 7 W o T2 i SN T, AT T
W W W W L "w‘/"'- | W, T, - " W “-=-"M‘-« W PR E N
0 30 dByv- s
20 diy 20 o T
10 gBys 10 diys
Start 3.0 GHz 691 m StoE 18.0 GHz Start 3.0 GHz 691 pts StOE 18.0 GHz
Markor Markor

L

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)
1719.20 50.35 Peak H -3.85 - 46.50 74.00 27.50
2347.30 51.00 Peak v -0.30 - 50.70 74.00 23.30
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2484.70 57.91 Peak H -0.04 - 57.87 74.00 16.13
2484.70 44.11 Average H -0.04 - 44.07 54.00 9.93
2485.07 56.89 Peak v -0.04 - 56.85 74.00 17.15
2485.07 44.21 Average v -0.04 - 44.17 54.00 9.83
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Restricted band // Horizontal // Peak
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Vertical // Peak for 1 (fz to 3 (i
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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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Test results (18 @z to 30 Glz) — Worst case

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 06 (Worst case)
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Note.

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

Test procedure

Band edge

KDB 558074 D01 v04 — Section 11.3

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 ki

VBW = 300 kifz

Detector = Peak

Number of sweep points = 2 x Span/RBW

Trace mode = max hold

Sweep time = auto couple

The trace was allowed to stabilize

WX R W=

Out of band emissions
KDB 558074 D01 v04 — Section 11.3
1. Start frequency was set to 30 Miz and stop frequency was set to 25 (flz 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 s
pectrum or digitally modulated intentional radiator is operating, the radio frequency power that is pr
oduced by the intentional radiator shall be at least 20 dB below that in the 100 kiz bandwidth withi
n the band that contains the highest level of the desired power, based on either an RF conducted o
r 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 RM
S averaging over a time interval , as permitted under paragraph(b)(3) of this section , the attenuatio
n required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limi
ts specified in section 15.209(a) is not required. In addition, radiated emission which in the restricte
d band, as define in section 15.205(a), must also comply the radiated emission limits specified in se
ction 15.209(a) (see section 15.205(c))

According to RSS-247 5.5, In any 100 kHz bandwidth outside the frequency band in which the spr
ead spectrum or digitally modulated device is operating, the RF power that is produced shall be at

least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement, provided that the t
ransmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of root-mean-square averaging over a time inter
val, as permitted under Section 5.4(d), the attenuation required shall be 30 dB instead of 20 dB. At
tenuation below the general field strength limits specified in RSS-Gen is not required.
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Test results

802.11b
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802.11n(HT20)
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802.11n(HT40)
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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 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.

Conducted limit (dBxV/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

According to RSS-Gen 8.8, a radio apparatus that is designed to be connected to the public utility (AC)
power line shall ensure that the radio frequency voltage, which is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz-30 MHz, shall not exceed the limits in Table 3.

Unless the requirements applicable to a given device state otherwise, for any radio apparatus equipped to
operate from the public utility AC power supply either directly or indirectly (such as with a battery charger),
the radio frequency voltage of emissions conducted back onto the AC power lines in the frequency range of
0.15 MHz to 30 MHz shall not exceed the limits shown in Table 3 below. The more stringent limit applies at
the frequency range boundaries.

Conducted limit (dBxV/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

* The level decreases linearly with the logarithm of the frequency.
* A linear average detector is required.

Note:

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

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

Hot Line
1007 Final_Result
L | Frequency | QuasiPeak | CAverage Bandwidth | Line | Corr.
o+ (MHz) (dBuv) (dBpv) (kHz) (dB)
- ""“‘-H——-h.“_ PR e e 0.165000 51.08 = ; 9,000 | L1 21.0
3 oot o o S T 0165000 i 28.14 ¥ 9.000] L1 21.0
T e . o 0.235000 ] 22.24 9.000 L1 208
= agd 48.94 i X 9.000 | L1 208 |
g L $ = 24.40| 46, 5.000 | L1 20.3
i bt & -1 25,20 - .| 9,000 | L1 20.3
wT 24.48 = X 52 9.000 | L1 202
H - 2370| 46.00 2230 10000 9.000|L1 | 202
ot 3282 —| 6000 2718 1000.0 9.000/L1 | 198
e 29.42| 5000 20.58 | 1000.0] 9000 L1 | 19.8
150k 00 400500 BOO M M IM AMSM G B 10M 200 30M 3.975 47.24 | -~ 6000, 1276 1000.0 9.000 L1 | 203
Freauency in Hz 23975000 =1 45.08 50.00 492 | 10000 9000 /L1 | 203
Neutral Line
Final_Result
oo T Frequency | QuasiPeak = CAverage Meas. | Bandwidth | Line | Corr.
T+ (MHz) (dBpv) (dBpv) Time (kHz) (dB)
a0 (ms)
ge | 0.165000 50.87 | - 5. | 1000.0 9.000 |N 21.0
5 | 0.165000 e 7.3 .. 1000.0 9.000 N 21.0
Z et 0.215000 50.31 —| 83 70| 1000.0 9.000 N 208
T TVl [ 0.215000 = 2408 53 2893 | 1000.0 9,000 | N 208 |
T 40 | 0,805000 2229 e 56.00 33,71 10000 9,000 N 20.3 |
4 [ 5| 46.00  24.35| 1000.0 9.000 N 203
¥ »e 56.00|  34.30 | 1000.0 9.000 N 20.2
s X 24.90 | 1000.0 9.000 [N 202
T 24.63 | 1000.0 9.000 N 19.8
oT 17.34 | 1000.0 9.000 N 19.8
60,00 22.03 | 1000.0 5.000 /N | 202
150k 00 00500  BOO 1M M IM AMSME B 10M 20M  30M 50,00 17,38 | 10000 9,000 N 20.2 |
Frequency in Hz | 5000  3.78 | 1000.0 9.000 |N 20.2 |
60.00 11.34 | 1000.0 9.000 N 20.2
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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
8360B Series Swept HP 836308 3844A00786 lyear | 2018.01.23
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pluse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23
AC Power Supply HP 6813A 3729A00754 1 year 2018.01.19
Attenuator Agilent 8493C 82506 1 year 2018.01.23
Loop Antenna ETS-LINDGRREN 6502 00148046 2 years 2019.01.05
Trilog-broadband SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
antenna
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2019.02.15
High Pass Filter }ﬁ?ﬁﬁgﬂg WHJS3000-10TT 1 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 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2018.04.19
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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