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1. General information

Applicant: Samjin LND

Applicant address: 64-17, Dongtangiheung-ro, Dongtan-myeon, Hwaseong-si,
Gyeonggi-do, 18487, Korea

Test site: KES Co., Ltd.

Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148

FCC rule part(s): 15.247

FCC ID: TSW-GWTP-ST

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

1.1. EUT description
Equipment under test ~ SAMIJIN Gateway

Frequency range 2402 Mz ~2480 Mz (LE)

2412 Mtz ~2462 M (11b/g/n_HT20)
Model: GWTP-ST
Modulation technique ~ WIFI : DSSS, OFDM

BT : GFSK

Number of channels 2402 Mz ~2 480 M (LE): 40 ch

2412 Mz ~2462 Mgz (11b/g/m_HT20) : 11 ch
Antenna specification 2.4 (flz Antenna type : Dipole Antenna, Peak gain : 5.25 dBi
Power source DC50V

1.2. Test configuration

The Samjin LND GWTP-ST FCC ID: TSW-GWTP-ST was tested per the guidance of KDB 558074 D01
v04. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious emissions
testing and AC line conducted testing.

1.3. Device modifications
N/A
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1.4. Frequency/channel operations

Ch. Frequency (M) Mode

01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20

1.5. Worst case data rate
1. Radiated emission was performed with the EUT set to transmit at the channel with highest output
power as worst-case scenario.
2. Worst-case data rates were:
802.11b: 1 Mbps
802.11g: 6 Mbps
802.11n_HT20: MCS0

1.6. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.7. Measurement results explanation example
For all conducted test items

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum

analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.10+ 10 = 11.10 (dB)

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MH: 4.54 dB

Uncertainty for Radiation emission test

Wz - oB
(include Fundamental emission) 30Miz - 16l 4.36

Above 10z 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1. 6 dB bandwidth

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

Test setup

EUT Attenuator Spectrum analyzer

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

N R WD

Section 8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kiz, 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.
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Test results

6 dB bandwidth of 20 Mz bandwidth

Measured 6 dB bandwidth(Mk)
Limit(Mt)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 9.84 13.10 15.27
2437 9.99 13.21 15.16 0.5
2462 9.70 13.10 15.20
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3.2. Output power

Test procedure

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

Test setup

Power meter,
Power sensor

EUT Attenuator

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 B WD =

Section 9.1.3

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

Section 9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Miz, 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 M 2437 Mt 2462 Mt
Mode Peak Average Peak Average Peak Average
11b 10.98 8.39 10.23 7.68 10.21 7.62
l1g 15.99 8.54 15.17 7.88 15.23 7.91
1ln_HT 20 15.76 8.33 15.12 7.55 15.03 7.46
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v04— section 10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2
1. Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS channel bandwidth.
Set the RBW : 3 klz < RBW = 100 klfz
Set the VBW > 3 X RBW.
Detector = peak.
Sweep time = auto couple.
Trace mode = max hold.
Allow trace to fully stabilize.
. Use the peak marker function to determine the maximum amplitude level.
10 If measured value exceeds limit, reduce RBW(no less than 3 kilz) and repeat.

N S

Limit

According to §15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 klz 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 Mz bandwidth

Measured PDS(dBm/3kik) o
Limit(dBm/3kikz)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 -13.39 -14.52 -14.35
2437 -13.86 -15.34 -15.67 8
2462 -13.72 -15.35 -14.88
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802.11n(HT20)
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3.4. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kifz to
30 Mz 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 Mt
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 Mk
1. Spectrum analyzer settings for f <1 GHz:
Span = wide enough to fully capture the emission being measured
RBW =100 kifz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
2. Spectrum analyzer settings for f =1 (fz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mt
VBW = 3 M
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

OB LOE

SISISICETACES)
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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 M

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

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)

)

ORI

1) If power averaging (RMS) mode was used in step (B, 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. <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dw/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dw/Ds)

Where:
Fs = Distance factorin 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.

7.  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.

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

9. All channels, modes (e.g. 802.11b/g/n (20 Mz BW)), and modulations/data rates were investigated

among DTS band. Only the radiated emissions of the configuration that produced the worst case

emissions are reported in this section.

A
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10. 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.

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 (Miz) Distance (Meters) Radiated (¢V/m)
0.009 ~ 0.490 300 2400/F (Kltz)
0.490 ~ 1.705 30 24000/F (kltz)

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

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 MLz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Duty cycle

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

the spectrum analyzer as below.

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

Test mode Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
802.11b 12.202 9 12.2899 0.9929 99.29 0.03
802.11g 2.0000 2.0870 0.958 3 95.83 0.18
802.11n(HT20) 1.8551 1.9130 0.969 7 96.97 0.13

Duty cycle (Linear) = T, time/Period

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

. .
802.11b // Middle channel 802.11g // Middle channel
G| spectrum3 (@ ﬁ: i = &) spectrum3 (& ﬁii =
Rof Lovel 21.10 dém  Offset 11.10 dB & RBW 10 Mhz Rof Lovel 21.10 dém  Offset 11.10 dB & RBW 10 Mhz
Att 30 dE = SWT 20 ms @ VBW 10 Mhz Att 30 db = SWT 20 ms @ VBW 10 Mhz
SGL SGL
[@ 1Pk Max [@ 1Pk Max
D31 0,00 ab| — GETEY] 0.06 di
12,2899 ms e e T R R Al M o e SE AL SRRV SRR R
T EITEY] 11,14 dém) 10 ¢ T T mif1] 14,64 dfim)|
e 53623 ms] e | 2.9275 {hs]
-10 o -10
20 20
-30 -30
40 i 40 i
50 - -0 1
£0 8 : £0 8 :
-70 -70
CF 2.437 GHz 691 pts 2.0ms/ CF 2.437 GHz 691 pts 2.0ms/
Marker Marker
Type | Ref | Tre | H-walug 1 -walue |__Function__| Function Rosult 1| Type | Ref | Tre | H-walug 1 -walug |__Function__| Function Rosult 1|
M1 1 5.3623 ms 11.14 dém M1 2.9275 ms 14.64 dém
o2 M1 1 12.202% ms -0.02 g8 o2 M1 1 2.0ms -0.01 d&
03 M1 122699 ms 0.00 d8 03 M1 2.087 ms -0.06 g8
)i westy | WML W8 i )i westy | WML W8 i
.
802.11n(HT20) // Middle channel
e — [
: G| Spectrum3 (& ﬁ: i =
Ref Lovel 21.10 dém  Offset 11.10 dB = RBW 10 MHz
Att 30 dE = SWT 20 ms @ VBW 10 Mhz
SGL
[@ 1Pk Max
Da[1] 2.5 dB|
B L A e e 1| s N N P st
! 1 mif1] 14.54 dBr
= 24638 m
Blank
50 a8 -
£0 8 :
70 o
CF 2.437 GHz 691 pts 2.0ms/
Marker
Type | Ref | Tre | H-walug 1 -walue |__Function__| Function Rosult 1|
M1 1 2.4638 ms 14.54 dém
o2 M1 1 1.8551 ms 0.32 88
03 M1 1.913 ms -2.63 g8
il Ready WARRRRRND WO |
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Test results (Below 30 Miz)
Mode: 802.11¢g

Distance of measurement: 3 meter
Channel: 01 (Worst case)

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

(M) (dBrV) H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)

No spurious emissions were detected within 20 dB of the limit

. .
Horizontal Vertical
= Tam] | (o=
Spectrum |'w Spectrum |'w
Raf Lavel 57.00 dapv & RBW (CISPR) 200 Hz Raf Lavel 57.00 dapv & RBW (CISPR) 200 Hz
be art Odi  SWT 13.4ms & VBW 3kH:  Mode Auto FET be art Odi  SWT 13.4ms & VBW 3kH:  Mode Auto FET
e max e max
50 oo’ 50 oo’
40 day 40 day
30 day 30 day
0 iy 20 a8y
10 By 10 By
0c8 o s
b " M TR PO
LT, TRURYR P VTN P i M et ) 3 M ML el A s ] o Rl LI S T T STRENCE ST VIR AR RO PRI PN 1P SR 1 S S P
-10 dBuv -10 dBuV
20 diys 20 oB
o= 0 ciy
“40 days “40 days
Htart 9.0 kHz 691 pts Stop 150.0 kHz Htart 9.0 kHz 691 pts Stop 150.0 kHz

RBW (CISPR) 9 kHz

spectrum2 @ | Spectrum 2 @

Rof Lovel 67.00 dBpv & RBW (CISPR) 9 kHz Rof Lovel 67,00 deuv -

Att 0d8  SWT 2.1ms & VBW 100 kHz  Made auto FFT Att O0d8 SWT 21ms e
[@ 17k Max [@ 17k Max

vBw 100 kHz Mode Auto FFT
60 ooy 60 ooy
S0 I, S0 [T
40 cay 40 day
30 Ay 30 a8y
20 gty 20 gy
Jndeys 10 By
a3 B et nel e T Vs ALY T ST PR ST :-MLM;,.H A At s A G 11 3l P AT gt Ao st Pt sl
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20 diys 20 diys
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b Y T | ¢ Y T
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Test results (Below 1 000 Miz) — Worst case

Mode:

802.11¢g

Distance of measurement: 3 meter

Channel: 01 (Worst case)
Horizontal // Vertical
HKES | << (30 — 1 000) MHz RE TEST>> KES D—SAC #4{10 m)}
SAC #F4(10 m) WIFIl.dat
rModel G\..f P—ST Standard FCC Part.15 Class B 3 m
Op. Node : VIF1

AC Power
K1

| KES

o | roc B MNURRSH
Frequency [rHz]
No. Frequency (P) Reading c.f Result Limit Margin BRemark
PK QP QP

[MHz] [aB(uVv)] [dB(1/m)] [dB(uV/m)] [dB(uv/m)] [dB]
1 46,126V 61.0 -28.6 32.4 40.0 7.6
2 48.066 V 50.2 -28.5 30.7 40.0 9.3
3 48.309 H 61.5 -28.5 33.0 40.0 7.0
4 211.754 H 56.3 -28.4 27.9 43.5 15.6
5 211.996 vV 53.6 -28.4 25.2 43.5 18.3
6 249.948 H 55.7 =27.0 28.7 45.0 17.3
7 480.565 H 52.2 -19.8 32.4 46 .0 13.6
8 480.565 54.3 -19.8 34.5 46 .0 1.5
9 664.259 V 48.0 -16.0 32.0 46 .0 14.0
10 960.109 H 42 .3 -11.8 30.5 54.0 23.5
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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)
2 118.67 50.02 Peak H -0.74 - 49.28 74.00 24.72
2 341.53 51.05 Peak H -0.31 - 50.74 74.00 23.26
1 811.90 50.05 Peak v -2.95 - 47.10 74.00 26.90
2 344.40 51.46 Peak A% -0.31 - 51.15 74.00 22.85
4 834.00 44.67 Peak A% 7.82 - 52.49 74.00 21.51
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @ay | % ) () (@) (@B/m) | (@BNm) | (@B
2 341.59 52.12 Peak H -0.31 - 51.81 74.00 22.19
2 341.59 51.29 Peak v -0.31 - 50.98 74.00 23.02
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpeclrum e— - Tl Spec —— leeE GOl rSpeclrum — - T Spec —— o GOl
e o VOW Mz iands dono swasn iy i @ VO § M oo St
r-.%: - 0 da SWT 1ms & VAW 3 WL T b
o T 7 | [0 med ST T
Mi[1] TRV a5 | Mi[1] A7.98 diyvl
60 - '.:l;’ﬂ'lllll‘llm.::. " il | '.."Il'.I'JlIIJ’.llJ \"i1I‘T"I
. : {1]#=
60 dByiv— —~ ;': 70 oy | .'I
50 0B t _,x._h — — el | = T
PSR EEEEICEOR G Ry STVUPIOIR MEIORIG 1 RS WS S TR o el R i Pt
ples b s A FRESOTIU PV PO [, TYNN | YIRS, ST
30 dauv-] A0 |
20 dnyv oty I
10 By Iil 2: :ul
%:inefﬂl GHz M m 2.42 GHz %:hne:ﬂl GHz M m 2.42 GHz
4"‘?7“-1 Rof | tn:ll X-valug | Y;:E’I::suu | Function | Function Result | 4“‘?70-1 Rof | tn:ll % vuh:.n_g — | Y-::ilsugsuu | Function | Function Result |
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

[
v

Spectrum 2 (@ (x] (=]}
Ref Level 97.00 diyy & RBW 1 Mz
At Wdh  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@15k Max

Spectrum 2 (@ (x] (=]}
Ref Level 104.00 dbuv - RBW 1 MHz
At 1568 BWT 2ms & VBW 3MH: Mode Auto Swasep
@15k Max

[
v

CE RN 51.05 dopv, 100 8y ST 50,05 dopY,
B4 2.34153 GHz| 1 181190 GHz|
si[1] T 6,50 BV " 1) | 90.06 dBpY
BD dBys | 2.41100 GHz| -~ ( 2.41100 GHz|
oy B0 diys
70 degs
0 dBs
50 diss T Y |
pracsd ‘ LT SRR -,,,AJ\.:I\.._JM-W--L-.J L«"J-W'J&..w,rl R PoCy 50 0 '3 1
By o, SFEDYIRIT FRSEISRN | EVESDY PRSI MRS P, [l PR ST PE——,
30 dRaw o
30
20 diu?
10
0 day o
Start 1.0 GHz 691 pis Slop 3.0 GHz Start 1.0 GHz 691 pis Slop 3.0 GHz
Marker Marker
Type | Ret | Tre| Hewalwe | ewalue | Function | Funetion Result | Type | Ret | Tre| Hewalus | vewalue | Function | Funetion Result |
MI 1 2411 GHz 6,96 digv | M1 1 2411 Ghz 96,06 dbyV |
M2 1 2.34153 GHz 51,05 dBpv M2 1 2.3444 GHz 51.46 dBpv
M3 1 2.11867 GHz 50,02 diyv M3 1 1.8119 GHz 50,05 dByv
)8 p— - T T

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

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

Spectrum 3 @ ﬁ ;n_;!':
Rof Loval 57,00 dBpv ® RBW 1 MHz
Att 1003 SWT 60 ms & VBW 3 MH:  Mode Aute Swesp
[@ 17k Max

Spectrum 3 @ ﬁ :n_;:
Ref Level 57,00 déuv & RBW 1 MHz
Att 10 d8& SWT 60 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

Stop 18.0 GHz

Mi[1] 44.67 dipv|
90 dy 90 doy 48340 CGH7|
B0 diy B0 caly
70 day 700 day
60 By 60 day
50 gy 50 day T

T Y puartd ) Loa g paid o ot : 1 g b At prathost A, » A ) .u} N
oo RS el TY, e Va8 L P [DPWLOP PO WL PO B ot 8 ke O e O L W VLY, Vg O PR
30 gBy 30 day

0 diy 20 day
10 day 10 day

LL 0 clies
Start 3.0 GHz 691 pts Btart 3.0 GHz 691 pts

mn -

L JL

Stop 18.0 GHz

Note.

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

Distance of measurement: 3 meter

Channel: 06

- Spurious

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

(Mtz) (dBgV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1 837.90 48.63 Peak H -2.68 - 45.95 74.00 28.05
2 115.80 51.73 Peak H -0.74 - 50.99 74.00 23.01
2 344.40 47.22 Peak H -0.31 - 46.91 74.00 27.09
1 811.90 51.21 Peak \'% -2.95 - 48.26 74.00 25.74
2 344.40 49.77 Peak \% -0.31 - 49.46 74.00 24.54
4 878.00 44.09 Peak \% 8.17 - 52.26 74.00 21.74

Horizontal // Peak for 1 iz to 3 Cliz

specrum 2 O | GRRSIC G [

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

Ref Level 99,00 diyY « RBW 1 Mz
Att Wdl  SWT 2ms & VBW 3 MMz Mode
@17k Max

e o G

Ref Level 104.00 dbuv - RBW 1 MHz
Auto Sweap At 1608 SWY 2ms @ VBW 3MH:  Mode Auto Swesp
@15k Max
R 1,63 G0V 100 8y Ml N “57.98 G0y
o diys iris i 1.83 3Hz| i 2 1.1}|J||I:.r|.-
i1 21 48,77 dByV|
90 dBy i 1]
B0 dByiy—1= i | 2.34440 GHz
| B0 diy -
70 |
70
0 deys —
-~ Y ™ [ e — — —
s ST BT O R G I 0 | T 07 [PV o . Al
0 By g PN FPPRSRTH NUNY Y S | R TIN BPIN  C P SR R
30 degs 0 st
20 30 dey
10 deys 2041
Start 1.0 GHz 691 pts Stop 3.0 GHz
rp— Star 1.0 GHz 691 pis Slop 3.0 GHz
Type | Bof | Trc | H-value | Y-value | Function | Function Result | Marker
M1 1 2407 G 85,04 dBpV Type | Ret | Tre | Hevalue | Yovalue | Function | Function Result |
Mz 1 47,22 digV M1 1 7,437 GHz 97.99 digv
M3 1 z 51.73 digh Mz 1 23444 GHz 45,77 dBgh
M4 1 1.8379 GHz 48.63 diyv M3 1 1.8119 GHz 51.21 digv

| Measuring... m £ L ,w

N T L

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

Vertical // Peak for 3 Gz to 18 (lz

Spectrum3 (X ﬁ: i = Spectrum3 (X ﬁ: i =
Rof Lovel 57,00 dapy & RBW 1 MHz Rof Lovel 57,00 dapv & RBW 1 MHz
art 1008 SWY 60 ms @ VBW 3 MHz  Mode Auto Sweep At 1008 SWY 60 ms & VBW 3 MHz  Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max

Mi1[1] 44.09 dipv|
90 day 90 doy 48700 CHz
80 day! 80 dBy
70 g8y 70 day
60 a8y 60 ooy
50 8 : 50 dius E
A m iy, L W T T ok 4 d ooy, : Litari, Lo BN ST P X T A
b L et AT il Al o g O IO L P PN, Vi T e L,_»J.' LY ol R, i PN TP Lo U P T ! T Tt
30 oBy 30 dayr
20 oBy 20 diyr
|

10 oByt 10 gy
0 dewv 0 dews
Htart 3,0 GHz 691 pts 691 pts

Stop 18.0 GHz Htart 3.0 CHz
R X

L

Stop 18.0 GHz

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBwy) H/Y) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 837.90 47.03 Peak H -2.68 - 4435 74.00 29.65
2 115.80 49.84 Peak H -0.74 - 49.10 74.00 24.90
2 341.50 49.33 Peak H -0.31 - 49.02 74.00 24.98
1 811.90 52.69 Peak \% -2.95 - 49.74 74.00 24.26
2 347.30 50.14 Peak \% -0.30 - 49.84 74.00 24.16
4921.00 45.03 Peak \% 8.50 - 53.53 74.00 20.47
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 492.45 45.88 Peak H -0.03 - 45.85 74.00 28.15
2490.14 48.26 Peak \% -0.03 - 48.23 74.00 25.77
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spéctram 4 Spectuma  ® (=)

Ref Lovel 51,00 déyy & RBW 1 MHz Ref Lovel 100,00 dégv & RBW 1 MHz
Att Od8 SWT 1ms & VBW 3 MH:  Mode Auto Sweep Att 10d8  SWT 1ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk Ma @ 1Pk Ma
Ma[1] P = ma[i]
&0 et = M1l 99w M1 v
W 24835000 OHr
70 By =y 80 \
60 diy LT I".‘ .-
N \
A\ 1
SO dby - =t B0 cay i
‘L.., R T - .; bl PG 5 YIS b = P ; | il |
0 oy = V. T s T o S IR
30 40 3y
20 g8y 30 By
10 dfigs 20 day
0 i 10 dfy
Start 2,455 GHz 691 ﬂ: M 2.51 GHz Start 2,455 GHz 691 ﬂ: M 2.51 GHz
Marker Marker
Type | Ref | Tre | H-walug 1 -walug | Function__| Function Rosult | Type | Ref | Tre | H-walug 1 -walug | Function__| Function Rosult |
L 1 2,4835 GHz 44,17 dipy M1 1 2.4835 GHz 47.15 dipy
Mz 2.5 GHz 43.69 dBuv Mz 2.5 GHz 46.22 dBuv
M2 2.452449 GHz 45,83 dByv M2 2.480141 GHz 48.26 dByv
- — - R —
| Heasuring..  EEENERNED W0 4 | Heasuring..  RENNNRNED WO 4
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Horizontal // Peak for 1 Gz to 3 iz

Vertical // Peak for 1 (z to 3 Gz

Spectrum 2 |[SpeEmBI) a) Spectrum 2 | BRSSIIEINC) &)
Ref Level 93,00 iy o RBW 1 Mz Ref Level 107.00 dipy - ROW 1 MHz
At 10dE  SWT 2ms & VBW 3 MH:  Mode Auto Sweep At 20d8 BWY 2ms & VEW 3IMH: Mode Auto Sweep
@17k Max @17 Max
CETRY] 533 aog| L]
90 diys 2.34150 GHz| 100 M1
Mif1] 83,97 dopv| sil1] 96,52 dBpv|
0 B 2.46310 GHz| 50 dBys ﬂ 2.46310 GHz|
!
704 80 |
0 dig 70 dBy
5 o | =] o . |
r\r:«-n--. e Lt et WELLS SN SVLEC S VPR Y | T '.,.A-L.-.L,_ R s TSP F R v o ||
40 e T o
30 degs 40 dRu
o 30 dius
o 1.0 GHe 691 pts Stop 3.0 GHe 10 48,
Markar Start 1.0 GHz 691 pis Stop 3.0 GHz
|_Type | Bof | Trc | H-value | Y-value | Function | Function Result | Marker
M1 1 3.4631 GHz 83,97 digv. Type | Bet | Tre | K-value | Yewalue | Function | Function Result |
Mz 1 2.3415 GHz 45,33 dbyv Ml 1 2.4631 GHz 96.52 dbyV |
M3 1 2.1158 GHz 45.84 dBgph Mz 1 2.3473 GHz 50,14 dBgh
M4 1 1.8379 GHz 47.03 ditgv M3 1 1.8119 GHz 52,65 diyv
- -

N I T

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

Vertical // Peak for 3 Gz to 18 (lz

S o[ %)
Ref Lovel 97,00 dByy & RBW 1 MHz
At 10 d8 SWT 60 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max

Spectrum 3 @ ﬁ :n_;:
Ref Level 57,00 déuv & RBW 1 MHz
Att 10 d8& SWT 60 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

Mi[1] 45.03 dipv|
%0 o o0 diy 4.9210 GHz|
80 By 80 dny

70 gy 70 aiy
60 dy 60 ooy

50 dBy 50 dau T

vk ol ? »

w B T A T i T e e TURT M,L._‘,‘;L,.u.‘k‘/" iy ‘:: uv‘w- »\wa*- AT ale Bl L L I, YT YL o il P
30 dBuV 30 dayr

0 cRy 20 diyr

10 oByt 10 gy
0 dis 0 dies
Htart 3.0 GHz 691 pts Htop 18.0 GHz Htart 3.0 CHz 691 pts Stop 18.0 GHz

T T | ! e T L

Note.

1. 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 | MO @) (dB) (dB) @B N/m) | (@Bd/m) | (dB)
1794.50 53.69 Peak H -3.13 - 50.56 74.00 23.44
2092.60 49.13 Peak H -0.79 - 48.34 74.00 25.66
1791.60 50.92 Peak \% -3.16 - 47.76 74.00 26.24
4 834.00 44.96 Peak A\ 7.82 - 52.78 74.00 21.22
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBv) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2341.07 49.88 Peak H -0.31 - 49.57 74.00 2443
2 390.00 54.09 Peak A\ -0.22 - 53.87 74.00 20.13
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
o ome e I rvemm 7]
20 dByT mif1] 50 g8y Mgl
I deas 70 ghL ; Jyw.
60 dBy IJ,,- LY + I?(
RO O W v T e QO O bk ¥ PoS BV e, e s
:I::Z.QICHI M 922 242 GHz alu:t '.{.;II:;HI 091 pts Htop 2.42 GHz
Iv;::! Ref | rrr‘l | Y;;:"Itl:u - | Function | Funetion Besult | M_l‘:;érj Raf | n-:]] :-ualzfns - L Y;:'a:l_;n;spuj Functlon | Function Result |
M3 n v — a . M3 . 1 51.54 dapv — m_'..__/:
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Horizontal // Peak for 1 iz to 3 Cliz Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 © | SpscImMBICI| Sascm ) Spectrum 2 | SRRSIINEICO|(SpeCT )
Ref Level 107.00 dbuv - RBW 1 MHz Ref Level 107.00 dbuv - RBW 1 MHz
Att 2048  BWT 2ms & VBW 3 MH:  Mode Auto Sweep Att 2048 SWT 2ms & VBW 3MH: Mode Auto Sweep
@17k Max @17 Max

CEEY] mal) m
100 g 100 diy T 1
Mi[1] m1[1] At
o0 diys " 2.41100 GHz| 241680 GHy
f 90 deys
B0 de;
B0 dbys —_—
60 diys 70
B Lo v e r R RN PR TR R e s
- A A Ll
Ve ey v T TS ST e o e T e e e
30 de;
20 dBN—— il L - -+ -
10 dBysy 30 déys
Start 1.0 GHz 691 Es RHE 3.0 GHz
Marker 20 dBy
| _Type | Bef | Tre ] Hevalu | v-value | Function | Function Result
M 1 2411 GHz 54.95 dig
M2 1 2.0926 GHz 45.13 depv | W
M3 e 1.7948 GHz 53,65 dByv LTLEELS a1 pts ftop 3.0 GHz
T T — P —— "

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

Spectrum 3 (X ﬁ: i = Spectrum3 (X ﬁ: i =
Ref Lovel 90,00 dBpv ® RBW 1 MHz Rof Lovel 57,00 dBuv « RBW 1 MHz
Att Od8  SWT 60ms @ VBW 3 MH:z  Mode suto Sweep Att 1008 SWT 60ms & VBW 3 MHz  Mode suto Sweep
@ 1Pk Max @ 1Pk Max

Mi[1] 44,96 dipv|
90 oy 4.BI40 CHz|
80 dbys
80 dBy
70
70 o8y
60 dBy
60 ooy
SO gB!
Er o v . T ..A..-v,‘._v - ‘NJA’N iy - - 50 dau !
“ , gl \ o N P : .
W \'»‘ i’ f‘J’\‘iuJ PP e i Pt ah N L TOR T L TR o e T WP
30 8y
30 8y
20 cy
20 diyr
10 iy
10 gy
o dh
0 dies

Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 CHz 691 pts Stop 18.0 GHz
b Y T T | © Y TR —

Note.
1. 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: 06

- Spurious

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

(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1.794.50 52.47 Peak H -3.13 - 49.34 74.00 24.66
2101.30 49.54 Peak H -0.77 - 48.77 74.00 25.23
4 878.00 43.15 Peak H 8.17 - 51.32 74.00 22.68
1 811.90 51.55 Peak \% -2.95 - 48.60 74.00 25.40
2 118.70 50.86 Peak \% -0.74 - 50.12 74.00 23.88
4 878.00 44.62 Peak \% 8.17 - 52.79 74.00 21.21

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

r&mm' e o R
L
@ 1Pk Max

e o G
of Lavel 107.00 dijy - RDW 1Mz Rel Lovel 107.00 diyy - RDW 1Mz
20d8  SWT 2ms = VBW 3 MH:  Mode Auto Swesp 208 SWT 2ms @ VBW 3MH:  Mode Auto Swasp
@171 Max
CEEY] V9,54 d0pv] i) 50,06 a0gv]
100 diy 100 dBi HEE 2.11870 GHz,
M1 Mif1] | 101.02 dog|
50 dByny 50 dByny 2.43990 GHz,
1
B0 days . B0 days
70 diy 70 diy
0 diye 60 diye H
3 " 1 M
Y T e e e A e oo = e e S e e v sy T e e e e o oy o e s Eo s
40 0
30 dey? 30 dey?
20 dBy— 20 dBy—
10 dBysy 10 dBysy
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 | Hovalue | tvalue | Function | Funetion Result | Type | Ref | Tre | Hovalue | vevale | Function | Funetion Result |
M 1 2,4399 GHz 85,86 digv M1 1 2.4399 GHz 101,02 dig
Mz 1 2.1013 GHz 49,54 deyv Mz 1 2.1187 GHz 50,86 dey
[E] 1 1.7945 Gz £2.47 digv M2 1 1.8119 GHz 51.58 diyv

Heasuring...

A

!

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

Vertical // Peak for 3 Gz to 18 (z

Spectrum 3 (F) ﬁ:i 1%
Ruf Loval 50,00 gy - REW 1 Mz
At Odl  BWT &0 ms @ VW 3 MHz 5
0K Mt

Mode_Auto Sweep

= RBW 1 Mz

Spectrum 3 (F) ﬁ:i 1%
Ruf Loval 50,00 gy
At Odl  BWT &0 ms w YBW 3 Mz Made tuto Sweep
0K Mt

mif1] 47,15 dBgy| mif1] 44,62 dBpy|
40700 Gz 40700 GHz
Ba Ba
0 oy 0 oy
60 60
0 oy 0 oy -
= i
P W O R PN N PO S - N, « Erie T lJl“\\ PPN WP P [ e
Ly W LAl S I wl| A " o » Sl o “\ ™ N Iy
. "\_'J ' AN e Mo L [ iy H--\'f‘
30 30
0 doi 0 dBu
10 10
D dBys D dBys
Slar 0.0 GHz 691 pts Flop 10.0 GHir_ Slar 0.0 GHz 691 pis
—_ —_
v

Fop 100 GHz
v

Note.

1.Average test would be performed if the peak result were greater than the average limit.

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

KES-P-5101-14 Rev. 4

KES

A4



s

KES Co., Ltd.

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

Test report No.:

KES-RF-18T0034-R1
Page (32 ) of (50)

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)
1 794.50 53.14 Peak H -3.13 - 50.01 74.00 23.99
2 115.80 51.14 Peak H -0.74 - 50.40 74.00 23.60
1 794.50 52.90 Peak v -3.13 - 49.77 74.00 24.23
2 110.00 49.63 Peak v -0.75 - 48.88 74.00 25.12
4921.00 42.82 Peak v 8.50 - 51.32 74.00 22.68
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
() @y | M @ywy (dB) (dB) (dBV/m) | (dBaV/m) | (dB)
2491.57 4491 Peak H -0.03 - 44.88 74.00 29.12
2 490.86 49.63 Peak v -0.03 - 49.60 74.00 24.40
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (X l E Spectrum 4 (%) l E
Ref Level 100.00 diuv = RBW 1 MMz Rel Level 104.00 dbuy = RBW 1 MMz
At 10 48 SWT 1ms & VAW 3 MHz Mode Auto Swaep At 15 d& SWT 1ms & VBW 3 Muz Mode Auto Swaep
O e O i
] Y7 S— - V] o
b e Mif1] ) .I o '-.,.: M1f1] ) |
B0 diy i )
‘ s Y 70 diu= Y
40 dBy— it i ;i oot i i Dt sl o T P o BT -t
Start 2455 GHz M ﬂl_uE 2.51 GHz El.ﬂrl"?-.-lﬁa OHz M ﬂl_uE 2.51 GHz
Marker Marker
Typee | Rof | Tre | H-valus | vl | Function | Funetion Result | Typee | Rof | Tre | K-valw | vl | Function | Funetion Result |
W : e ou o1 W : LA
M3 - 1 2.491574 GHz 44.91 diuv : ——— i....IH a ’?él M3 - 1 AS0857 2 8.63 diyV . — '.'...Il. a ’?él
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

() (2]

[
v

Mpde Auto Swasp

Spectrum 2 (@[5
Ref Laval 107.00 diyv = BBW 1 Mz
At 20d8  SWT 2 ms & VBW 3 MHz
(@17 Max

[
v

Spectrum 2 (D) [ (] &
Ref Level 107.00 dbuv - RBW 1 MMz
At 2048 SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@15 Max

M) S1.14 dipv| M) 49.63 dRpV|
100 diyn 211580 GHz| 100 diyn 2.11000 GHz|
Mi[1] 0,51 dipV| mif1] ﬂ 90,16 BV
20 diys H 246020 GHz| S0 diys 1 245730 CHz|
B0 dey i B0 de; |
60 dis ||: 60 diy — .| lI
: | J
PSR e e s e e L SR s . PR A I P L e e oy e et
0 0
30 dey 30 dey
20 4B 20 4B
10 dBy 10 dBy
Start 1.0 GHz 691 Es RHE 3.0 GHz Start 1.0 GHz 691 Es RHE 3.0 GHz
Marker Marker
| _Type o e H-wvalue Yewvalus unction uncti esult | _Type o e H-wvalue Yewvalus unction unct s ult
Type | Ref | Tre | I 1 I | Function | Funetion Resul Type | Ref | Tre | I 1 I | Function | Funetion Resul
M1 1 2,4602 GHz 6,53 digv M1 T3 2.4573 GHz 96,16 digv
M2 1 2.1158 GHz 51.14 dBpv | M2 1 2.11 GHz 45.63 depv
M3 1 1.7945 GHz £3.14 digy M3 1 1.7945 GHz 52,90 dByv
n T T ) 4 by

T R

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

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

Spectrum 3 (E) ﬁ T
Ref Lovel 50,00 déyuv - RAW 1 MMz
ALt 0 di BWT 50 ms & VAW 3 MH:  Mode suto SuOHE
1Pk Mast

o . L |

bdagl,
7

L

W N

““['\,f‘ -y ..,\w_,-‘w‘rm

Star 9.0 GHE
RECAETLAIL

691 EKS

Stop 10.0 GHZ
T Ty

Spectrum 3 (®) ﬁ T
Ref Lovel 50,00 déyuv - RBW 1 MMz
Att 0 db BWT &0 ms & VAW 3 MH:  Mode auto SuOHE
1Pk Mast

LITEY]

472,82 dByv|
4.9210 Gz

o™ el o
o v i W \.,r(-“‘- L i, “'X;ﬁ s
L™ hat

691 EIS

Hlop 16.0 GHr
TR

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1794.50 51.07 Peak H -3.13 - 47.94 74.00 26.06
2 118.70 46.54 Peak H -0.74 - 45.80 74.00 28.20
1794.50 51.77 Peak A\ -3.13 - 48.64 74.00 25.36
4921.00 42.66 Peak A\ 8.50 - 51.16 74.00 22.84
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | M) @) (dB) (dB) @BN/m) | (@Bd/m) | (dB)
2341.77 49.50 Peak H -0.31 - 49.19 74.00 24.81
2 390.00 53.59 Peak \% -0.22 - 53.37 74.00 20.63
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rSpeclrum e———— CliBpectrom Tl specta Gl rSpeclrum e———— TliBpectrom Tl specta Gl
r..n:_lptL — 1048  SWT 1 ms & VBW 3 MH:  Mode Au\ulswzzu r.-l:_l:L T 20d8  SWT 1ms & VBW 3 MH:  Mode ﬂu'.'_? Swesp =
i M1[1] ?'T.:ulju.mi:.l-: 100 B M1[1] ?'_.I;;Ial-uplazl.l\;
90 do :2:1'1't|_|1\‘lﬁ D " I_.ff.'.nul-lu.-i.ll.
70 8y r_'. B0 By, .I,'.
60 dByV-T - r—'JI 70 iy __\ull
,::::9'2.3 GHz Ms M 2.42 GHz ,::::9'2.3 GHz Ms M 2.42 GHz
—"‘,E(‘E.J Ref | (n:I] )(-vuh_.l.n.” C—i'l Y;:rudl;:a . | Function__| Function Rosult | —"‘,E(‘E.J Ref | (n:I] )(-vuh_.l.n.” C—i'l Y;:.ﬂllr:ﬁ . | Function__| Function Rosult |

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

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 4

KES

A4




s

KES Co., Ltd.

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

www.kes.co.kr

Test report No.:

KES-RF-18T0034-R1
Page (35 ) of (50)

Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 |[SEREMBINE) o) Spectrum 2 | BRSSIUIEINT) &)
Ref Level 97.00 diyy = RBW 1 Mhz Ref Level 100.00 dbuv - RBW 1 MHz
At W0ds WY 2ms @ WBW 3 MH:  Mode uto Swedp At 20d8 BWY 2ms & VBW 3IMH: Mode Auto Sweep
@17k Max @17 Max
Maf1] 46.54 dipvl M) 97,72 dipv|
s m 2.11870 GHe| " 2.41100 GHe|
Mi[1] Y #2.01 dapV| 200 R M1} T 51.77 dBpV|
BO diq | 2.41390 GHz| | L. 79450 G|
70 diys
0 diy? B0 diy?
d At
v v
P e ) MERT VY PICEOV, RSHPSNTS DY 1 S I T
- 60 dey
30 diu
pres 4l
20 di R Py SomTywer T BT YT ¥ T FT— e ) R -
10
o g8y B
Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker -
Type | Rot | Tre | Kewalue Yovalue | Function | Function Rusult |
M1 1 2.4139 GHz 82,81 digV |
Mz 1 1.7945 GHz 51,07 digh d
M3 1 2.1187 GHz 46,54 dipv Start 1.0 GHz 591 pts Htop 3.0 GHz
T T Femurma. WLR W8 )i T Hesmarn

A

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

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

Spectrum 3 () ﬁ: i =
Ref Level 51,00 duv & RBW 1 MHz
Att 0d3  SWT 60ms & YBW 3 MH:  Mode suto Sweep
[® 17k Max

Spectrum 3 @ ﬁ:i '.“—?

008  SWT 60 ms & VBW 3 MH:z

Ref Leval 55,00 duv & RBW 1 MHz
Att
@ 1Pk Max

Mode suto Sweep

TN

b

S A

Start 3.0 GHz

691 pis

L

Stop 18.0 GHz

maf1]

44.23 dipv|

48130 GHz|

60

SO dbys

Litonni_, Lo

Aae

et

Lo

i P VO

TP, Ul o e

30 dBy!

20 oBu!

—
Htart 3.0 GHz

691 pts

L

Stop 18.0 GHz

Note.
1 Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)

Distance of measurement: 3 meter

Channel: 06

- 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)
1.794.50 50.56 Peak H -3.13 - 47.43 74.00 26.57
2112.80 45.49 Peak H -0.75 - 44.74 74.00 29.26
1794.50 52.97 Peak \% -3.13 - 49.84 74.00 24.16
4 878.00 42.24 Peak \% 8.17 - 50.41 74.00 23.59
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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Horizontal

// Peak for 1 Gz to 3 (z

Vertical // Peak for 1 (z to 3 Gz

(3] (2) (2]

Spactrum 2
Ref Level 97.00 diyy & RBW 1 Mz
At 1W0ds  SWT I ms & VBW 3 MHr
[@1F) Max

[
v

Mada_auto Swesp

CETE] 3540 dopv|

s 2.11780 GHz|

sMi[1] f 04.99 dBpV|

20 diys [ 2.43700 GHz|
7O digs
60 dBys

B L P PP BN

LA S it bt
30 dRw
20 diu?
10
o
Start 1.0 GHz 691 pis Slop 3.0 GHz
Marker
Type | Ret | Tre| Hevalus Yovalue | Function | Funetion Result |
M1 1 2.437 GHz 84,99 digV |
M2 1 1.7945 GHz 50.56 dBpv
M3 1 2.1128 GHz 4545 diyi

-

N T T

Spectrum 2 (@ o a
Ref Level 100.00 dByv = RBW 1 Mz
an 2048 SWT Zms @ VBW 3MH:  Mode Auto Swesp
@ 1Pk Max
m2{1) 52.97 dBpv)|
: 170450 GHz
140 ity maf1) H 98,15 dBpY
|| 2.40990 GHr|
B0 diy
&0 dBys T
L i WV W ST SRR |~ TSR ey e vy Sy PR £
20 dnys
Siart 1.0 GHe 59 pis

e

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

Vertical // Peak for 3 Gz to 18 (lz

Ref Lovel 51,00 deuv

Att

® RBW 1 MHz
Od8  SWT 60 ms & VBW 3 MHz

Mode suto Sweep

Ref Lovel 51,00 deuv
Att 0 da

& RBW 1 MHz
SWT 60 ms & VBW 3 MHz

Mode suto Sweep

@ 1Pk Max @ 1Pk Max
M1[1] 42.24 dipv|
4. 8780 CH7
80 aBys 80 aBys
70 By 70 iy
60 dBuy 60 dBuy
50 diy! 50 oBy!
R BT B e e e o e 7o) e G R T e e T A ] 7
“ w aad gy gy b A ‘ o N e WA
T’ w.;/ o M
30 cR 30 cR
20 day 20 day
10 dyr 10 dyr
0 diys 0 diysf
Htart 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Note.

1 Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1794.50 50.65 Peak H -3.13 - 47.52 74.00 26.48
2118.70 48.26 Peak H -0.74 - 47.52 74.00 26.48
1794.50 53.47 Peak A\ -3.13 - 50.34 74.00 23.66
1 837.90 50.43 Peak A\ -2.68 - 47.75 74.00 26.25
4921.00 42.66 Peak A\ 8.50 - 51.16 74.00 22.84
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaY) clect moge | @) (dB) (dB) (@BV/m) | @BA/m) | (dB)
2493.64 45.89 Peak H -0.03 - 45.86 74.00 28.14
2487.12 50.83 Peak A\ -0.04 - 50.79 74.00 23.21
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
— r— @[ Spec Gl Spectum 4. @ [=] i r— GilEne Gl Spectum 4. @ [=]
:—-'_:"'_ i 3 maf1] 100 R = == maf1]
70 deys h : By, "I'
E::’:ir;a:.-tﬁ& GHz M\ M 2.51 GHz ,::::9'2.455 GHz M\ M 2.51 GHz
—"‘,E(‘E.J Ref | ”:.I x-v_\u:n“ '—1-1 Y;:.E'I;:E . | Function__| Function Rosult | —"‘,E(‘E.J Ref | ”:.I x-v_\u:n“ '—1-1 Y;:ru::a:a . | Function__| Function Rosult |
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 © | SpRcmMBICI | Seecm ) Spectrumz  ® S Spectnma__0)]
el Lavel 57.00 digy ® REW 1 Mz Ref Lavel 10000 diyy - RBW 1 MHZ
At W0ds  SWT 2ms @ WBW 3 MH:  Mode suto Swedp At 20d8 BWY 2ms & VBW 3IMH: Mode Auto Sweep
[@ 1Pk Max [@ 15k Max
CETEY] 16.26 aBpv) M) : S04 0pV]
By 2.11870 GHz| 100 o = 183790 GHz|
sif1] F 7,61 dBpV| mif1] 'Ill 90,09 V|
BO diys 2.46B00 GHz| a0 | 2.46020 GHz|
70 B0 i
50 dy/ | 70 d j |I
:‘; . L ) L T
B L N R T i Doy A | LA CRRRIY |
By 5 . 4
l T T P ST S —— Ly e Cory e e e s m— e
30 dBuy 0
20 db 30 gy
10 204
0 days
Start 1.0 GHz 691 pts Slop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre| Hewalwe | ewalue | Function | Funetion Result | | _Type | Bef | Tre ] Hevalu | vevalue | Function | Function Result
M1 1 2,456 GHz 67,61 dbyV | | M1 1 24602 GHz 96,09 diyV
M2 1 1.7945 GHz 50.65 dBpv M2 1 1.7945 GHz 53.47 depv |
M3 1 2.1187 GHz 48,26 diyV M 1 1.8379 GHz 50,43 dBy
)8 T R T

T T R

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

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

Spectrum 3 @ ﬁ ;n_;!':
Rof Lovel 51,00 dBpy & RBW 1 MHz
Att Od8  SWT 60ms @ VBW 3 MHz  Mode Auto Sweep
[@ 17k Max

Ref Level 51,00 dBuv -
Att
@ 1Pk Max

e I

RBW 1 MHz
0d3  SWT 60ms & VBW 3 MH:  Mode suto Sweep
M1[1] 42,66 dipv|
4.9210 CHz
80 day 80 a8y
70 aay 70 aay
60 dBuV 60 By
S0 iy 50 gy
6 g e y P e . g e, "I\d Y IS LY ! SERTCN 4“\_,;1’ T T ] R
A -, f / jr 5 . .
& b, | ', iy N f
LA " | \WJ o Wi A
30 oy 30 oy
20 aays 20 day
10 oy 10 dyr
0 s 0 s
Start 9.0 GHz 691 pts
w

Start 3.0 GHz 691 pts Stop 18.0 GHz

Stop 18.0 GHz

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Test results - Simultaneous Tx Radiated Spurious Emissions Measurements(Worst case)

Mode: 802.11g, LE

Distance of measurement: 3 meter

Channel: 1,20

- Spurious

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

(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 855.30 48.58 Peak H -2.50 - 46.08 74.00 27.92
2121.60 47.58 Peak H -0.73 - 46.85 74.00 27.15
2164.98 47.85 Peak H -0.64 - 47.21 74.00 26.79
1525.30 53.26 Peak v -5.72 - 47.54 74.00 26.46
1 840.80 54.49 Peak v -2.65 - 51.84 74.00 22.16
2 052.10 50.82 Peak v -0.87 - 49.95 74.00 24.05
4 834.00 45.35 Peak v 7.82 - 53.17 74.00 20.83
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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. .
Horizontal // Peak for 1 (iz to 3 (iz Vertical // Peak for 1 (iz to 3 (iz
[Specn =] [ (oo e G
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuy - RBW 1 MHz
be At 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Swees be_art W0d8  SWT 2ms & VBW 3IMH:  Mode Auto Sweep
I.\Dk Max I.\Dk View
Mz[1] #7.50 dBpv] Mal1] 53,26 dBpv]
100 dBys 2.12160 GHz] 100 gy 1.52530 GHz
mi[1] 48.58 dbpv] m[1] 54.49 dBpY,
90 oy ] 1.85530 GHz| 90 oy 184080 GHz|
B0 cous : B0 cous
70 70
60 By . 60 By = T
=0 oy s - | 0 iy I ‘,[1 2
R =S TYRTIVER FYITRRR ST VT S ) IR | N R it B ARG W L A T e gy Y WAL o] A i e I
40 diyuv 40 dauy
30 day 30 day
20 diy 20 diy
10 ciys 10 ciys
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | ®ef | Tre | X-vablug | v-value | Function | Function Besult | Type | ®ef | Tre | X-vablug | v-walue | Function | Function Besult |
M1 1 1.8553 GHz 45,58 dByv M1 1 1.6408 GHz 54,49 dByv
M2 1 2.1216 GHz 47.58 dBuv M2 1 2.0521 GHz £0.62 dBuY
M3 1 2.16498 GHz 47,85 dBV M3 1 1.5263 GHz £3.26 dByV
¢ it T R | i e T
. .
Horizontal // Peak for 3 (iz to 18 Gz Vertical // Peak for 3 Gz to 18 (i
[Specn =] [ (oo e G
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauy - RBW 1 MHz
po Art 10dE  SWT B0 ms & VAW 3 MH:  Mode Auto Sweep po Att 10d8  SWT 60 ms & VAW 3 MH:  Mode Auto Sweep
l.\pk Mayx l.\pk Max
Ml 4535 dbpv,
90 diy o0 diy 48340 CGH7|
50 oy 8O dBy
70 day 70 o8y
60 ciy 60 G
50 iy 50 cay T
faselt b | e A e H, L TN 1 1
5 ‘n:"“‘ - ) Al Lo i M Y el o O T O O i, i PP G -’lu._-“*”"i'w"""'hu A M i, L iy A
30 BBV 30 day
0 iy 20 dy
10 By 10 i
0 das 0 das
Start 3.0 GHz 691 pts Stop 18,0 GHz Gtart 3.0 GHz 691 pis Stop 18.0 GHz
Y T T | ! i T L

Note.

1. No spurious emission were detected above 6 (lfz.
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Test results (18 Gz to 30 Gz) — Worst case

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 06 (Worst case)
Horizontal Vertical
(spectrum | 'EJ (spectrum | F
'..T“' R awr Sdina e VEW Dbbe  Wéite Kiks Skses '..T“' R awr Sdina e VEW Dbbe  Wéite Kiks Skses
00 s 00 s
60 dy 60 a8y
0 iy 0 By
40 By 40 aBy
g REATA g PO RO WSS W RPN PO TR N Wy st s m-,,.w;.m,m_ ISR SO NN WAt W | I T PO 4 Vo
il il
2t 2t
e b
ot 155 G T ———— n.,.m:g ot 155 G T ———— n.,.m;é

Note.
1. No spurious emission were detected above 18 (lfz.
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3.5 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge

KDB 558074 D01 v04 — Section 11.3

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

VBW = 300 ki

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

PN B WD

Out of band emissions
KDB 558074 DO1 v04 — Section 11.3
1. Start frequency was set to 30 Mz and stop frequency was set to 25 (fz for 2.4 (fz frequencies and
40 (fz for 5 Gz frequencies

2. RBW = 100 kiz

3. VBW = 300 kiz

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 Kz 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 i'-;" Spectrum 2 (@ i'-;“
Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 2655 us @ VBW 300 kH:  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
1] -68 .55 diim| 1] -62 .36 diim|
2.310000 GHz 4.8180 GHz|
0 dim ™[] 4.4 divm| 0 dimy ™[] 5.59 divm|
2.413 (M| 2.3970 GHz|
inda n 'l —
Ir I ‘Ml
20 a8 " in 20 8
= D1 -24.030 dSm- S g b1 29950 dam=
=30 ¢ { 1 30 d&
-40 dam JI -40 dam
W
=0 M L il
M3, I M
50 8 - NVT"V("\’I 260 y M
M4 " ! hi pats L. -
WERR - L AN Rt A AR A s L@»—-—-" o rllrmot T i PP T o) PR ST Fp
50 da 50 da
Start 2.3 GHz 691 pts Stop .42 GHz Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker Marker
Type | Ret | Tre | Hevalue | ¥-value | Funetion | Function Result | Type | Ret | Tre | Hevalue | ¥-value | Funetion | Function Result |
Mi| 1] 2.41245 GHz2 -4.03 dim Mi| 1] 2.397 G4z -5.59 dim
mz| 1] 239 Grz | 60,07 dém | | mz| 1] 120.0 MHz ~63.25 dibm |
[ZEl} 1 2.38865 GHz -57.39 dim | [ZEl} 1 -59.20 dim
M 1 2.31 GHz 68 55 dim | M 1 4.818 GHz ~62.36 dim |
)i ] (T )i ] W W
L J J Heasuring... ’ag L JL Heasuring... »&é
Spectrum i'-;" Spectrum 2 (@ i'-;“
Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 knz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 1138y & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
Mi[1] 3.04 dBm| ™M) i) dim|
24374340 CHz| 30 GHz]
0 dien ™m2[1] 63,63 divm)
120.0 MHz|
My 1008
i
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Markar mz| 1] -63.63 dbm |
Type | ket | Tre | X-vabug | Yevalue | Function | Function Result I M3 1 -58.28 dim |
M1 1 2.437434 GHz ~3.04 dém | M 1 ~61.00 dim |
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Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kHz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 132.7 us & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
Aa[1] -57.07 dém| 14[1] ~61.04 dim|
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0 dim H'I ™[] 1 dun ™[] 544 dBm|
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Marker Marker
Type | Ret | Tre | H-value | ¥-value | Funetion | Function Result | Type | Ret | Tre | Hevalue | ¥-value | Funetion | Function Result |
M| 1] 2.462442 GH2 -3.55 dém M1 1 2,469 GH2 -5.44 dim
mz| 1] 2,4535 GHz | ~61.15 dibm | | mz| 1] 120.3 MHz | -63.77 dém |
[ZEl} 1 2484614 GHz -57.37 dim | [ZEl} 1 3,698 GHz -56.64 dim
M 1 2.5 GHz ~63.67 dim | M 1 4,526 GHz ~61.84 dim |
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802.11g
Spectrum i'-;" Spectrum 2 (@ i'-;“
Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 2655 us @ VBW 300 kH:  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
Aa[1] 53,94 dim| 1a1] 64.02 divm|
2.307920 GHz, 4.8180 GHz|
0 dim mif1] e dam| 0 dim mif1] 5.089 dim|
A iH] 2.3970 GHz|
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Marker Marker
Type | Ret | Tre | Hevalue | ¥-value | Funetion | Function Result | Type | Ret | Tre | Hevalue | ¥-value | Funetion | Function Result |
Mi| 1] 2.41071 GH2 -4.91 dim Mi| 1] 2.397 G4z -5.89 dim
mz| 1] 2.39 Gz | -55.68 dim | mz| 1] 120.0 MHz | ~64.59 dim
[ZEl} 1 2.38792 GHz -53.94 dim [ZEl} 1 3,626 GHz -60.66 dim
M 1 2.31 GHz ~67.55 dim | M 1 4.818 GHz ~64.02 dim |
Spectrum i'-;" Spectrum 2 (@ i'-;“
Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 knz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 1138y & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
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Markar M1 1] 2,433 GHz | -5.19 dim |
Type | ket | Tre | X-vabhue | Yevalue | Function | Function Result I Mz 1 120.0 MHz -64.61 dim
M1 1 2435638 GHz 5,01 dém | M3 1 3,663 GHz ~60.11 dim |
Spectrum i'-;" Spectrum 2 (@ i'-;“
Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kHz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 132.7 us & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
Aa[1] 53,66 divm| Aa[1] 5885 dim|
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0 dim + 1] 4.71 dBm| LT ITEY] 5.52 ditm)
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Type | ket | Tre | H-valug | ¥-valug | Fumetion | Funetion Result | Marker
M1 1 2460691 GHz -4.71 dim Typo | Ref | Tre | X-valug | Y-value | Function | Function Rosult |
mz| 1] 2,4535 GHz | -56.18 dibm | M| 1] -5,52 dbm | |
[ZEl} 1 2.4B5092 GHz -53.66 dim mz| -64.53 dim |
M 1 2.5 GHz ~60.74 dim | M3 1 ~58.85 dim |
¢ T T | ) e )
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802.11n(HT20)
Spectrum i'-;" Spectrum 2 (@ i'-;“
Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 2655 us @ VBW 300 kH:  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
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M1 1 2.41071 GHz -4.94 dim Typo | Ref | Tre | X-valug | Y-value | Function | Function Rosult |
mz| 1] 2.39 Gz | -52.20 dibm | M| 1 2,397 Grz | -5.00 dbm | |
[ZEl} 1 2.38965 GHz -52.84 dim mz| 120.3 MHz -65.41 dim |
M 1 2.31 GHz ~67.62 dim | M3 1 3,626 GHz ~60.06 dim |
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po e 10dE  BWT 1138y & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
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Marker M| 1 2,433 Grz | -4.97 dbm |
Type | ket | Tre | X-vabhue | Yevalue | Function | Function Result I Mz 120.0 MHz -66.00 dRm
M1 1 2435638 GHz ~4.73 dém | M3 1 3,663 GHz ~60.10 dim |
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Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kHz Rof Lovel 11.05 d8m  Offsat 11.05 di e RBW 100 kiz
po e 10dE  BWT 132.7 us & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
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M1 1 2460691 GHz -4.49 dim Typo | Ref | Tre | X-valug | Y-value | Function | Function Rosult |
mz| 1] 2,4835 GHz | ~55.60 dim | M| 1] -5.00 dbm | |
[ZEl} 1 2.484137 GHz -53.30 dim mz| -65.31 dim |
M 1 2.5 GHz ~61.75 dim | M3 1 -5.05 dim |
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3.6 AC conducted emissions

Test setup

EUT

Limit

AC/DC Adapter

LISN

Test Receiver

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

the power terminal. The lower applies at the boundary between the frequencies ranges.

Frequency of Emission (M)

Conducted limit (dBxV/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.

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

Hot Line
00T
8T Final_Result
1T Frequency = QuasiPeak | CAverage Margin
3 0t e (MHz) (@Bpv) | (dBpV) (dB)
[:7] . - 2
s T g | 0.520000 36.97 ~9.03 100
B 401 ® | 0.520000 I - 18.07 |
g 1 _3.000000 - 24.44 21.56 | 100
$» 3.000000 27.28 - 28.72 |
27 ® 4.125000 | . 19.70 _26.30 |
+ 4.125000 25,52 - 30,48
| 23.980000 = 42.41 7.59 X
0T 23.980000 50.20 — 9.80 | 1000.0 9.000 L1 | 202
————— +—— i +—— 23.990000 | —| 4598 402 1000.0] 9.000 L1 | 202]
150k 300 400500 M M AMSME B 10M 20M  30M 23.990000 | 50,71 -] 9,29 1000.0] 8000 L1 | 202
Frequency in Hz
Neutral Line
W Final_Result
Frequency | QuasiPeak | CAverage Margin | Meas. | Bandwidth | Line | Corr.
BT (MHz) (dBpv) (dBpv) (dB) | Time (kHz) (dB)
3 eof 0.165000 - 2490 5
@ 0.165000 44.24 it Al
I : 0.520000 —] 3342 ; [ |
3 40t 0.520000 35.32 = 56.00 2068 | 10000| ~ 9.000/N | 19.6
i @ 2,000000 =1 19.56 26.44 | 1000,0 9000 (N | 200
» 2.000000 21.47 - ? 200
0 L ¥ 2.355000 | | 18.20 200
T 2.355000 21.23 - 20.0
ot | 23.980000 L 41.35 ] 201
| 23980000 49.74 | - 20.1
——— 4 —+——t —— " 23.990000 - 45.18 201
150k 300 400 500 M I AMSME B0 oM 30 23,990000 | 50.66 | — 9.34 | 1000.0 9.000(N | 201
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Cz.illbratmn e e et
interval date due.
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.19 2019.01.19
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.04 2018.07.04
8360B Series
Swept Signal HP 83630B 3844A00786 1 year 2018.01.22 2019.01.22
Generator
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.25 2019.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.25 2019.01.25
Attenuator Agilent 8493C 51401 1 year 2017.07.04 2018.07.04
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2017.05.10 2019.05.10
Trﬂoi‘;’;gigband SCHWARZBECK | VULB9163 | 9168-714 2 years 2017.1128 | 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2017.02.15 2019.02.15
Horn Antenna SCHWARZBECK | BBHA9170 9}?]73(?5?0 2 years 2017.02.15 2019.02.15
. . Wainwright WHIJS3000-
High Pass Filter Instrument Gmbh 10TT 1 1 year 2017.07.03 2018.07.03
. Wainwright WLK1.0/18
Low Pass Filter Instrument Gmbh G-10TT 1 1 year 2017.07.03 2018.07.03
Preamplifier R&S SCU01 100603 1 year 2017.11.27 2018.11.27
Preamplifier AGILENT 8449B 3008A01742 1 year 2018.01.11 2019.01.11
EMI Test Receiver R&S ESR3 101781 1 year 2017.04.27 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.19 2018.04.19
Pulse Limiter R&S ESH3-72 101915 1 year 2017.11.27 2018.11.27
LISN R&S ENV216 101787 1 year 2018.01.15 2019.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer Samsung Electronics Co., Ltd. NT-R540-PS35S ZSME93AZ700280W
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