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-17T0048
Page (1) of (40)

TEST REPORT
Part 15 Subpart C 15.247

Equipment under test
Model name

FCCID

Applicant
Manufacturer

Date of test(s)

Date of issue

LinkSquare

LinkSquarel
2AK20LINKSQUAREI1
STRATIO, INC.
STRATIO, INC.
2017.04.25 ~2017.05.02
2017.05.10

Issued to
STRATIO, INC.
06249 6F, 156, Yeoksam-ro, Gangnam-gu, Seoul, South Korea
Tel: +82-10-4244-7222

Issued by
KES Co., Ltd.
C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Test and report completed by :

Report approval by :

Kwon-se Kim
Test engineer

Jeff Do
Technical manager

This report shall not be reproduced except in full, without the written approval of KES Co., 1td.
The test results in the report only apply to the tested sample.

KES-P-5101-14 Rev. 1

KES Ad



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-17T0048
Page (2 ) of (40)

Revision history

Revision

Date of issue

Test report No.

Description

2017.05.10

KES-RF-17T0048

Initial

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

KES-P-5101-14 Rev. 1

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

KES

A4




Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (3 ) of (40)

KES Co., Ltd. _
C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KE" Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0048

www.kes.co.kr

TABLE OF CONTENTS
1. General information ...............
1.1. EUT description ..........cccueuue.
1.2 TSt CONTIGUIATION ...ttt ettt et e e e et sat e shtesbe e bt et e e st e eatesb s e sbee bt e beenbeentesaees

1.3. Device modifications
1.4. Information about derivative MOl ............ocueeiiiiiiiiiiiiii e
1.5. Frequency/Channel OPETAtIONS .......cocueiriiiriiiriieeieerie ettt ettt ettt e st e e bt e it e e bteesabeesbbeesabeesbeeesaneens
1.6. WOTSE CASE AALA TALE ..ottt ettt ettt e e sa e sbe e bt e b e eaneeanesaeesaeeneenneennens
1.7. ACCESSOTY INTOTTNATION. ..c..utiiiiieiiiieeiteetee ettt ettt e et e st e st e e s e bt e sabeesabeesabeesabeesabeesabeasnbeesaeeenaseens
2. Summary of testS.....ccovveeriiiirnierneieiiennee.
3. TestresultS.....ccoevrerrrerveennnenne
3.1. 6 dB bandwidth
3.2. OULPUL POWET ..nteitteeitteeteeeitte ettt e st eesbee st e sabeesabeesabeesabeesabaesabeesabaesabeesabeesabaesabeesabeesasaesnbeesabaesnseesnbaesnsees
3.3. POWET SPECLIAL AENSILY ..eeuviiiiieiiiieiiiie ettt ettt ettt st e st e st e sabeesabeesabaesabeesbaesabeesnbaesnnees
34. Radiated restricted band and MISSIONS ........ccuveeevieerieeitieeiieeiteeeseeeteeesteeeteeesseeeseeasaesseeesseessseesnssessens
35 Conducted spurious emissions & band edge
3.6. AC conducted emissions
Appendix A. Measurement equipment
AppendixX B, TESt SELUP PROLOS ....uveiiieiieieiie ettt ettt ettt ettt aeeshe e bt e bt eateebeesb e et e enbeenbeeatesaeesaeenbeeteenteens

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, Test report No.:
Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0048
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4 ) of (40)

www.kes.co.kr

1. General information

Applicant: STRATIO, INC.

Applicant address: 06249 6F, 156, Yeoksam-ro, Gangnam-gu, Seoul, South Korea
Test site: KES Co., Ltd.

Test site address:

FCC rule part(s):
FCC ID:

Test device serial No.:

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

2AK20LINKSQUARE1

[] Production X] Pre-production [ ] Engineering

1.1. EUT description

Equipment under test
Frequency range
Modulation technique
Number of channels
Antenna type
Antenna gain

Power source

LinkSquare

2412 Mz ~ 2462 M(11b/g)

DSSS, OFDM

2412 Mz ~ 2462 Mi(11b/g): 11ch

Chip antenna

1.9 dBi

DC 3.7 V (Rechargeable Li-ion Battery)

1.2. Test configuration
The STRATIO, INC. LinkSquare FCC ID: 2AK20LINKSQUAREI1 was tested per the guidance of KDB

558074 DO1 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

1.4. Information about derivative model

N/A

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

KES-P-5101-14 Rev. 1

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

KES A4



KES Co., Ltd.

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

s

Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:

KES-RF-17T0048
Page (5 ) of (40)

1.5. Frequency/channel operations

Ch. Frequency (Mk) Mode
01 2412 802.11b/g
06 2437 802.11b/g
1 2462 802.11b/g

1.6. Worst case data rate
1. Radiated emission and power line conducted emission were performed with the EUT set to transmit

at the channel with highest output power as worst-case scenario.

2. Worst-case data rates were:
802.11b: 11 Mbps
802.11g: 9 Mbps

1.7. Accessory information

Equipment

Manufacturer

Model

Serial No.

Power source

KES-P-5101-14 Rev. 1
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Peak output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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3. Test results

3.1. 6 dB bandwidth

Test procedure

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

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

Nk wn

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

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

6 dB bandwidth of 20 M bandwidth

Measured 6 dB bandwidth(Mk)
Limit(Mk)
Frequency(Mk) 802.11b 802.11g
2412 10.13 15.12
2437 10.13 15.09 0.5
2462 10.10 15.12
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3.2. Output power

Test procedure

KDB 558074 DO1 v04 — section 9.1.1 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

PN E 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.

Limit

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

According to §15.247(b)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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Test results

Measured output power (dBm)

- 2412 M 2437 M 2462 M
ode
Peak Average Peak Average Peak Average
11b 10.12 8.19 10.69 8.69 10.84 8.82
11g 14.42 8.14 14.80 8.70 14.13 7.95
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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3.3.

Power spectral density

Test procedure
KDB 558074 D01 v04- section 10.2

OO N U A W

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 kiz = RBW = 100 kilz

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 kz) 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 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Test results

PSD of 20 Mz bandwidth

Measured PDS(dBm)
Limit(dBm)
Frequency(Mk) 802.11b 802.11g
2412 -17.34 -17.98
2437 -16.97 -17.38 8
2462 -16.59 -18.53

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-17T0048

P

age (14 ) of (40)

802.11b 802.11¢g
Spectrum ﬂé-l Spectrum ﬂé-l
RefLevel 10.00 dom  Offset 11.21 0B w RBW 3 khz RefLevel 10.00 d8m  Offset 11.21 0B w RBW 3 khz
Att 15d8  BWT  25ms @ VBW 10 kHz  Mode Auto FFT Att 15d6  BWT  3.6ms @ VBW 10 kHz  Mode Auto FFT
E 1Pk View E 1Pk View
ML) 17.34 dim ML) 17.98 dim
Z.4148440 GHz| 2.4107350 GHz|
0 den 0 den
-10 dim -10 dim -
Wi
e m ,wmﬂfb’wm# 0 NP ,ruuhuq TR AN AL
= Jolafet Mgl S [ WIVEPATY PAMMLA L
Cad 20 des |l '3 ‘ﬂl L *
| ) N A
40 g -4 albs f u“\
",
o o,
60 dim 60 dim
~70 dBam ~70 dBam
-0 s -0 s
CF 2,412 GHz 691 pts Span 15.0 MHz CF 2,412 GHz 691 pts Span 23.0 MHz
Marker | Marker |
Type | Ret | Tre| X-value | ¥-value | Function | Function Result ] Type | Ret | Tre| X-value | Yvalue | Function | Function Result |
1 2.414844 GHz -17.34 dBm | M1 1 2.410735 GHz -17.98 dBm |
( X T i X T resnm. GRG0
Spectrum ﬂé-l Spectrum ﬂé-l
RefLevel 10.00 dom  Offset 11.21 0B w RBW 3 khz RefLevel 10.00 d8m  Offset 11.21 0B w RBW 3 khz
Att 15d8  BWT  25ms @ VBW 10 kHz  Mode Auto FFT Att 15d6  BWT  3.6ms @ VBW 10 kHz  Mode Auto FFT
E 1Pk View E 1Pk View
ML) 16.97 dbm ML) 17.38 dBm
2. 4398220 GHz| 2.4419930 GHz|
0 den 0 den
-10 dim - — -10 dim -
M1 M1
; Lot P A T
-20 des T L - ~20 dis i T f T
o A YV PREACEG e i LT YO
g Vi e i \ I.q' ! |
-
o lJ\L
40 dbs ~40 dbg L
pefef .
Il iy
<50 di =2 dfs
60 dim 60 dim
~70 dBam ~70 dBam
-0 s -0 s
CF 2,437 GHz 691 pts Span 15.0 MHz CF 2,437 GHz 691 pts Span 23.0 MHz
Marker | Marker |
Type | Ret | Tre| X-value | ¥-value | Function | Function Result ] Type | Ret | Tre| X-value | Yovalue | Function | Function Result |
1 2.43%B22 GHz -16.37 dBm | 2.441993 GHz -17.38 dém |
( X T i X T resnm. GRG0
Spectrum ﬂé-l Spectrum ﬂé-l
RefLevel 10.00 dom  Offset 11.21 0B w RBW 3 khz RefLevel 10.00 d8m  Offset 11.21 0B w RBW 3 khz
Att 15d8  BWT  25ms @ VBW 10 kHz  Mode Auto FFT Att 15d6  BWT  3.6ms @ VBW 10 kHz  Mode Auto FFT
E 1Pk View E 1Pk View
ML) 16.59 dBm ML) 18,53 dbm
2.4648220 GHz| 2.4607350 GHz|
0 den 0 den
-10 dim -10 dim -
-20 dis e -20 dis I
ot Dbl 1. r‘ﬂﬂ A i
L iy Yo M PR vy i
33 T 30 dis T i
Bl n 1 b L
40 dbe 40 dbe M lu!“
Ly
50 ds ,«m’ﬂ&'bvf "'""1-"“1.;
60 dim 60 dim
~70 dBam ~70 dBam
-0 s -0 s
CF 2,462 GHz 691 pts Span 15.0 MHz CF 2,462 GHz 691 pts Span 23.0 MHz
Marker | Marker |
Type | Ret | Tre| X-value | ¥-value | Function | Function Result ] Type | Ret | Tre| X-value | Y-value | Function | Function Result |
M1 1 2.464822 GHz -16.59 dBm i M1 1 2.460735 GHz -18.53 dém I
L )i T reasorna. G B % | L )i T tewnne WD W8

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

KES-P-5101-14 Rev. 1

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

KES

A4



KES Co., Ltd. _
C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KE‘, Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0048
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (15 ) of (40)
www.kes.co.kr

34. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kifz to
30 Miz Emissions.

Turn Table

EUT
T 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 M
to 1 (lz emissions.

Turn Table
im — 4m
EUT
f f Coaxial
Power Cable 0.8m < Cable

———————— 3m ———P T

Ground Plane
Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (lz to
the tenth harmonic of the highest fundamental frequency or to 40 Iz emissions, whichever is lower.
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Test procedure below 30 Mt

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 O degrees to 360 degrees to find the maximum reading.

4. The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk
1. Spectrum analyzer settings for f< 1 (liz:
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 (fz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M
VBW = 3 M
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

PUELOEe

SISISICICACYS
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3.

Note.

Spectrum analyzer settings for f =1 (lz: Average

BLoe

3

WO

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

RBW =1 Mk

VBW >3 x RBW

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

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

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

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

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

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

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

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

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

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

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

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

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

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

AN NS

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

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

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

Emissions below 18 (Hz were measured at a 3 meter test distance while emissions above 18 (liz
were measured at a 1 meter test distance with the application of a distance correction factor.

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

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

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2400/F(kllz)
0.490 ~ 1.705 30 24000/F(ktiz)

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 M, 174 ~ 216 Miz 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.

Ton time Period Duty cycle Duty cycle Duty cycle correction factor
Test mode : o
(ms) (ms) (Linear) (%) (dB)
802.11b 0.275 4 0.5362 0.5136 51.36 2.89
802.11¢g 0.101 4 0.304 3 0.3332 33.32 4.77
Duty cycle (Linear) = To, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
802.11b // Middle channel 802.11g // Middle channel
Spectrum i; Spectrum i;
Ref Level 20.00 dim Offset 11.21 d8@ & RBW 10 MHz Ref Level 20.00 dim Offset 11.21 d8@ & RBW 10 MHz
b AL 20 dB » SWT 10 ms & VBW 10 MMz b AL 20 dB » SWT 10 ms & VBW 10 MMz
'Sl‘;‘t Clrw 'Sl‘;‘t Clrw
WL paf] 'u.cl.', | . ™ paf] 49.02 dB|
}e 17 it 1 M M .,:.'r’%ﬁl.l\ o o = A mi HA £ :1' 1 | i ({1 m.;.'r.‘:lklur.
0 d | | | 23043 s D‘ D475 iy
110 4 10 ppe
120 2 ppe
20 20 :g
jrolEnT; ) VT R P v | Wty T g mil A WINPTV VTV e 1T TP T o 1 A T e e Y 1 e 0 18 P R W ey T
-50 dém -50 dém
~70 des ~70 des
CF 2,437 GHz 691 pts 1.0 ms/ GF 2,437 GHz 691 pts 1.0 ms/
Marker Marker
Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Result | Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Result |
M1 1 3.3043 ms 9.85 dém M1 1 3.4783 ms 10.57 diém
Dz2| M1 1 275.4 ps -43.78 dB Dz2| M1 1 101.4 ps 1.35 a8
03 M1 1 £36.2 ps -0.0% g2 03 M1 1 2043 ps -49.0% d2
)i wesdy WL 08 p )y wesdy WL 08 p
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Test results (Below 30 ME)
Mode:

802.11b

Distance of measurement:

3 meter

Channel:

11 (Worst case)

Frequency

(M)

Ant. Pol.
(H/V)

Level

(dBuV)

CF
(dB)

Fa
(dB)

Limit

(dB/N/m)

Field strength

(dBN/m)

Margin
(dB)

No spurious emissions were detected within 20 dB of the limit

. .
Horizontal Vertical
Spectrum [“é" Spectrum “é"
Ref Level 57.00 dapv & RBW (&dg) 200 Hz Ref Level 57.00 dapv & RBW (&dg) 200 Hz
Att 10 d8  SWT 13.4ms & VBW 3 kHz __ Mode uto FFT Att 10 d8  SWT 13.4ms & VBW 3 kHz __ Mode uto FFT
1Pk Max 1Pk Max
Mi[1] 7.47 dipv| Mi[1] 6.81 dBpv|
=0 diy 102.970 kHz| S0 db 102.970 kHz|
40 by 40 diy
30 dBu- 30 dBu-
20 diys 20 diy
5 M1 S
10 diy r 10 dey Y
wrelnsy bipg e T fo it gy " 1
fatip ——— M e e, IOV VA 10 PRIV PR I BV FURTELTIN TP iy L A Bk A Byt A i P st b s i
ity D de
20 dBw 20 dBw
30 dB ~30 By
=4 oy =4 oy
Start 9.0 kHz 691 pts Stop 150.0 kiz Start 9.0 kHz 691 pts Stop 150.0 kiz
Marker Marker
Type | Ref | Tre | Stimulus - | Function__| Function Result I Type | Ref | Tre | Stimulus - | Function__| Function Result |
102.97 kHz 7.47 dayv 1 102.97 kHz 6.81 dayv
)4 Feasuring.— GRRLLIAD W )4 e

7
=

100 kHz _ Mode suto FFT

- W e
(=

Spectrum 2 () I
Ref Level 67.00 dapv ® RBW (60B) 9 kHz
Att 1003 SWT 2.1ms @ VBW
1Pk Max

Spectrum 2 (¥ I
Ref Level 67.00 dapv ® RBW (60B) 9 kHz
Att 1003 SWT 2.1ms e VBW 100 kdz  Mode auto FFT
1Pk Max

0 dB- 0 dBu

50 dB- S0 dBu

40 dbu 40 B

30 do 30 dn

20 By lim

o Cia ; .

t_“::‘\‘*"‘«MMM“-‘-'-'M’-a A Lt M ot L U TRRS PR GRPTIGRN r:ﬁ:l'h e e e T T T B R

0 digs 0 digs

-10 deus 2 dtas

<20 de 20 de

=30 diy <30 deg

Start 150.0 kHz 691 pts Stop 30.0 MHz Start 150.0 kHz 691 pts Stop 30.0 MHz
T oy
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Test results (Below 1 000 Mk) — Worst case

Mode:

Distance of measurement:

802.

11b

3 meter

Channel: 11 (Worst case)
Horizontal Vertical
an Level (dBulim] enl.end {dBuVim)
7o) 70
G0y 604
FCC CLASSB FCC CLASS-8
50 ' 50/
3 1 40 4
3 910
i 2.2 L& 1
| i
‘l 10
30 100. 200. 30;1 400, ﬂl] B00. Too. 800. 900, 1000 30 100, 200, 300. 400. 500. 600, To00. 800. S00. 1000
Fraquency (MHI) Frequency (MHz)
Read  Ant Cable Preamp Limit Over Read  Ant Cable Preamp Limit Over
Freq Level Level Facter Loss Factor Line Limit Remark Pol/Phase Freq Llevel Level Factor Loss Factor Line Limit Remark Pol/Phase
Miz dBuV/m dBuV  dB/m a8 dé dBuV/m dg Miz dBu¥/m  dBV  dE/m 48 dB dBuV/m d8
1 191,99 31.83 19,13 10.54 1,36 0.0 43,50 -12.47 hordzontal ; " : N iaa )
2 228.85 32.72 19.33 11.98 1.49 ©.80 46.00 -13.28 horizontal i : 7 g
3 253,19 32.41 18.41 12.40 1.5 0.80 46.00 -13.59 horizontzl i 16.33 2.3 18.01 10.27 1.66 ©.00 43.58 -10.16 vertical
4 26474 346 2014 1265 1.57 .00 46.09 -11.54 hordzontzl 3 16677 29.67 1949 885 133 0.0 43.50 -10.8) vertical
5 278.56 34.42 19.95 12.77 1.7 ©@.80 46.00 -11.58 herizontal 4 227.88 30.10 16.74 11.83 1.48 @.00 46.00 -15.99 vertical
[ 303.54 36,86 20.74 13.46 1.86 0.00 46,00 -9.94 herizontal 5 303.54 31.51 16.19 13.46 1.B6 0.00 46.80 -14.49 vertical
7 367.56 33.96 17.83 14.95 1.98 0.00 46.00 -12.94 horizontal 6 399.57 35.11 17.33 15.69 2.89 0.00 £6.00 -10.89 vertical
8 399.57 38.52 20.74 15.69 2.09 ©.80 46.00 -7.48 horizontal 7 432.02 34.48 15.76 16.85 2.29 0.00 46.00 -11.60 vartical
8 8359 6.8 /0L 168% 292 000 s 8 008 phrszoneal 8 487.8¢ 35.91 16.67 16.93 2.31 0.00 46.00 -10.89 vertical
10 487.84 36.83 16.79 16.93 2.31 ©.80 46.00 -9.97 horizontal 9 $5.30 36.60 17.69 1720 238 0.00 45.00 -9.31 vertical
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tested sample.
KES-P-5101-14 Rev. 1 KES A4




KES Co., Ltd.

C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0048
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (22 ) of (40)
www.kes.co.kr

Test results (Above 1 000 Mk)

Mode: 802.11b

Distance of measurement: 3 meter

Channel: 01

- Spurious

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

(M) (dBi&V) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1811.90 47.78 Peak -2.95 - 44 .83 74.00 29.17
2549.90 51.74 Peak H 0.17 - 51.91 74.00 22.09
1837.90 49.27 Peak \'% -2.68 - 46.59 74.00 27.41
2347.30 46.81 Peak \'% -0.30 - 46.51 74.00 27.49

- Band edge

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

(Miz) (dBuV) 0 (H/V) (dB) (dB) (dBiV/m) (dBiV/m) (dB)

2375.93 51.21 Peak H -0.25 - 50.96 74.00 23.04
234242 49.20 Peak \'% -0.31 - 48.89 74.00 25.11

. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Ref Level 107.00 deuv = RBW 1 MHz Ref Level 107.00 dBuy = RBW 1 MHz
o att 10 B SWT 1ms @ VBW 3MHz  Mode Auto Sweep o att 10 B SWT 1ms @ VBW 3MHz  Mode Auto Sweep
[oter view [oter view
Maf1] 49.04 dBpV| Mz{1]
100 8y 2 penlitogHz 100 8y
M1f1] {47 .49 dopy] M1f1]
S Bp\'-+ '?.:E 10000 [ilik S Bp\'-+ !
€0 cey ! £0 dey v
/ |
70 doa II 10 dBa- f
| |
60 B } &0 dan /
T o = |
5 L L1 F 5 M3 L oy
50 dby e - oo 50 By =
B s el Ty FFEL b DRt vy ey J NP PTFY FUF." " PP R e
40 dy 40 diy
30 dBy=t 30 dBy=t
20 cByA- 20 cByA-
10 dy r.: 1 10 diy r.: 1
Start 2.3 GHx 691 E RNIE 2.42 GHz Start 2.3 GHx 691 E RNIE 2.42 GHz
Marker Marker
Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Result | Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Result
M1 1 2,31 GHz 47,45 dBv M1 1 2,31 GHz 45,25 dapv
Mz 1 2.37583 GHz 51.21 dapv Mz 1 2.34242 GHz 45,20 dapv
M3 1 2.39 GHz 5.84 dBpv M3 1 2.39 GHz 45,36 dapy
bil | Measuring..  @RARNARAD = ’Pm«“ i il | Feasuring..  @RNRNARND = ’u“d““, 7!
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 iz

Spectrum 2 @ﬁa L

Spectrum 2 @ﬁa L

RBW 1 MHz

Ref Level 107.00 cBuv -
ALt
1Pk View

Ref Level 107.00 cBuv & RBW 1 MHz

ALt 10CE SWT 2ms & VBW 3 MHz  Mode Auto Sweep 10 CE  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep

1Pk View

Mz{1] 51.74 dBpv| Mz{1] 46.01 dBpv|
100 ey 2.54990 GHz] 100 dey 2.34730 GHz]
M1 47.78 dipv] M1f1] | 49.27 dBpv

S0 iy ‘ 1.81190 GHz S0 iy | 1.83790 GHz
£0 dbys £0 dey

70 dbys 70 ey

60 dys 60 oy

50 iy L 50 iy - -

S ST PRI [T | PSR W e T bt e i s NSRS RV DU 1% U RN S I [ S A A
40 diy 40 diy

30 oBy! 30 OBy

20 diuv- 20 diuv-

10 diuy: 1 10 diuy: T

Start 1.0 GHz 6ol pts top 5.0 GHz Start 1.0 GHz 6ol pts top 5.0 GHz
Marker Marker

Type | Ref | Tre | X-valug | ¥-value | Function | Function Result Type | Ref | Tre | X-valug | v-value | Function | Function Result |

M1 1 1.8119 GHz 47.78 dapv M1 1 1.8379 GHz 49.27 dapv
Mz 1 2.5439 GHz 51.74 dayv Mz 1 2.3473 GHz 46,81 dayv
) e T ™
- ]

X T

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

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 4 (¥ I L

Ref Level 37.00 digy

® RBW 1 MHz

Spectrum 4 (¥ I L

Ref Level 97.00 d2gv = RBW 1 MHz
Att 10 dB_ SWT 60 ms & VBW 3 MHz _ Mode Auto Sweep At 10 dB_ SWT 60 ms & VBW 3 MHz _ Mode Auto Sweep
1Pk Max 1Pk View

S0 iy S0 gy

B0 dBuv- B0 dBuv-

70 dys 70 digs

60 dy ©0 digs

0 diys S0 diys

iy : i 5
BADIas S Py mani WV Fo WP, IR FRIVATY, VIR P R, SR N e W
40 oy -

40

ot M.___,J‘kum»\»\w,‘-‘,ﬁ‘g\'

B

ot it i P it |t o Tossar e, I

X T

20 diys 20 diys
20 dby dy

10 by 10 by

0 diy 0 dey

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
L L

Me. e -ﬁ ﬂ 7!

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: 06

- Spurious

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)

2347.30 49.27 Peak -0.30 - 48.97 74.00 25.03
2547.00 50.99 Peak H 0.16 - 51.15 74.00 22.85
1835.00 50.64 Peak A\ -2.71 - 47.93 74.00 26.07
2347.30 48.52 Peak A\ -0.30 - 48.22 74.00 25.78

Horizontal // Peak for 1 (i to 3 Gk

Vertical // Peak for 1 iz to 3 (i

Spectrum 3 @ﬁa ka
Ref Level 107.00 cBuy = RBW 1 MHz
Att 10CE  SWT 2ms @ VBW 3 MHZ  Mode Auto Sweep
[@ 1Pk View

10 0B SWT 2 ms & VBW 3 MHz

Spectrum 2 @ﬁa L

Ref Level 107.00 deuv = RBW 1 MHz
Att
[ 1Pk View

Mode Auto Sweep

M2{1] 50.99 dBpv| M2{1] 48.52 dBpv|
100 diy 1 2.54700 GHz| 100 déy 234730 GHz|
M1l | 49.27 dogV] M1l |' 50,64 digV]
S0 dB- 2.34730 GHz] S0 dB- | 1.83500 GHz
£0 dbys £0 dey
70 by 70 ey
60 dys 60 oy
P 142 M1
50 dbys Lo 50 dbys + o
AT TEPPTIRPY IVIITIRY INSVRRITN TE IR PR A o tte | o R WS, 1y L] ERPU T e e ¥, RN ATV P A RS
40 diy 40 diy
30 oBy! 30 OBy
20 diuv- 20 diuv-
10 diuy: 1 10 diuy: T
Start 1.0 GHz 6ol pts top 5.0 GHz Start 1.0 GHz 6ol pts top 5.0 GHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result Type | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 2.3473 GHz 49.27 dapv M1 1 1.835 GHz 50.64 dapy
Mz 1 2.547 GHz 50.99 dayv Mz 1 2.3473 GHz 48,52 dayv
Jj T ey g )il e o GURRRNED V8 7!

@

Horizontal // Peak for 3 iz to 18 Gz

Vertical // Peak for 3 Gz to 18 (i

Spectrum 4 (¥ I L

Spectrum 4 (¥ I L

Ref Level 37.00 digy = RBW 1 MHz Ref Level 37.00 diuy ® RBW 1 MHZ
Att 10 dé  SWT 60 ms & VBW 3 MHz  Mode Auto Swesp Att 10 dé  SWT 60 ms & VBW 3 MHz  Mode Auto Swesp
[@ 1Pk View [@ 1Pk View
S0 oby S0 oy
B0 dBuv- B0 b
70 dey 70 dys
60 dy &0 dy
S0 dbys S0 dbys
L b b ooy 1 L J 2 " o A i, .y " 3 .
;f‘n‘;LV 5 e 1T T "\wyr-*\~4w"._1m.‘- T LA ) ot N iy “:_ ;;:;'» M e L o VA IV Y T PN sy,
20 diys 20 diys
20 dby dy
10 dByy- 10 by
0 diy 0 dey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
- Tm e C_ (I
Mea .~ & Me. .~ &

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) (dBV) ctect mode (H/V) (dB) (dB) (dBV/m) (dB/V/m) (dB)
2254.70 48.31 Peak -0.47 - 47.84 74.00 26.16
2555.70 50.11 Peak H 0.19 - 50.30 74.00 23.70
1837.90 50.49 Peak A\ -2.68 - 47.81 74.00 26.19
2341.50 47.70 Peak A\ -0.31 - 47.39 74.00 26.61
- 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)
2489.79 51.53 Peak H -0.03 - 51.50 74.00 22.50
2485.17 46.87 Peak \'% -0.04 - 46.83 74.00 27.17
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum r; Spectrum r;
Rref Level 107.00 cBuy - RBW E NIHE Rref Level 107.00 cBuy - RBW E NIHE
r-.%: — 10CE SWT 1ms & VBW 3 MHz  Mode Auto Sweep r-.%: — 10CE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
S i sisononneris| | Mo S e
l.::fl'_:" “-\_ Mi[1] /.Juul 04 dogV] P Mi[1]
GO By b ..-. 24835000 CHZz| 9;;&_\0’ - \_‘ g
80 dy .\ 80 dy 1 3
70 dBuA- : 70 dBuA-
50 iy Sy S B S My P 50 iy \ A -:'L-I---LA, P PR« P T
30 BV 30 dByv-
10 oby _rl- 10 by _r|.
#::n:.-\bh GHz G691 I'IE M 2.51 GHz #::n:.-\bh GHz G691 I'IE M 2.51 GHz
Tw:1| Rof | Inr.l] H-valug 1 Y-;‘c”o‘::au'f |__Function | Functinn Result Tw:1| Rof | Inr.l] x-u:l:;:r _— 1 Y-;:";I’“:au'f |__Function | Functinn Result
. bil — | Measuring... |-|||-_“ i . il — — | Measuring..  @UANARNRD ; 7!
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gk

Spectrum 2 @ﬁa L

Ref Level 107.00 cBuv ® RBW 1 MHz

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuv & RBW 1 MHz
ALt 10CE SWT 2ms & VBW 3 MHz  Mode Auto Sweep
1Pk View

ALt 10CE SWT 2ms & VBW 3 MHz  Mode Auto Sweep
1Pk View
Mz{1] 50.11 dBpv| Mz{1] 47.70 dBpv|
100 ey 2.55570 GHz] 100 dey 2.34150 GHz]
M1 48.31 dBpv Mif1] 50,49 dBpy

S0 iy 2.25470 GHZ] S0 iy 1.83790 GHz
£0 dbys £0 dey !

70 dbys 70 ey

60 dys 60 oy i

50 iy ! b q'“!N‘\ 50 ey 3 = |

. A gl tof N I
B ! R FIFRR 1T N R v _rf‘w ol  TTSVRV P e w""“'”""f“'""‘"“‘-‘““"d'w)'—&"‘&wa\-‘l FTURR W P PO FPAPOPRS MO
40 diy 40 diy

30 oBy! 30 OBy

20 diuv- 20 diuv-

10 diuy: 1 10 diuy: T

Start 1.0 GHz 6ol pts top 5.0 GHz Start 1.0 GHz 6ol pts top 5.0 GHz
Marker Marker

Type | Ref | Tre | X-valug | ¥-value | Function | Function Result Type | Ref | Tre | X-valug | v-value | Function | Function Result |

M1 1 2.2547 GHz 48.31 dapv M1 1 1.8379 GHz 50.49 dapy
Mz 1 2.8557 GHz 50.11 dayv Mz 1 2.3415 GHz 47.70 dayv

X T

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

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 4 (¥ I L

Ref Level 97.00 d2gv = RBW 1 MHz

Spectrum 4 (¥ I L

Ref Level 97.00 d2gv = RBW 1 MHz

ALt 10 dE  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep Att 10 dE  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep
1Pk View 1Pk View

S0 oy S0 by

B0 dBuv- B0 dBuv-

70 diys 70 diys

0 diys 0 diys

S0 dbys S0 diys

::‘-;n‘:vm- R TTT Lt T PR VNN g e, Lt Tt e,

P s Y Vg (VAN F YT TR LYW, SR, T S S

20 diys 20 diys

20 dby dy

10 by 10 by

0 diy 0 dey

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
L L

X T

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

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

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The test results in the report only apply to the tested sample.

KES-P-5101-14 Rev. 1

KES A4




KES Co., Ltd.

C-3701, 40, Simin-daero 365beon-gil, Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17T0048
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (27 ) of (40)
www.kes.co.kr
Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBAV) etect mode (H/V) (dB) (dB) (dBV/m) (dBzV/m) (dB)
1835.00 47.58 Peak -2.71 - 44 .87 74.00 29.13
2373.40 52.74 Peak H -0.25 - 52.49 74.00 21.51
2532.60 50.89 Peak H 0.10 - 50.99 74.00 23.01
1835.00 46.94 Peak \'% -2.71 - 44.23 74.00 29.77
2272.10 47.15 Peak \'% -0.44 - 46.71 74.00 27.29
2347.30 48.75 Peak \'% -0.30 - 48.45 74.00 25.55
2373.40 48.01 Peak \'% -0.25 - 47.76 74.00 26.24
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBiV) etect mode (H/V) (dB) (dB) (dBV/m) | (dBV/m) (dB)
2389.48 55.22 Peak H -0.22 - 55.00 74.00 19.00
2489.83 35.88 Average H -0.03 4.77 40.62 54.00 13.38
2387.74 50.84 Peak \'% -0.22 - 50.62 74.00 23.38
Restricted band // Horizontal // Peak Restricted band // Vertical / Peak
Spectrum i; Spectrum i;
T e B Ve { :‘I:E Mode Auto Sweep - ::ll pmsiAS DD;DB:: SWT 1 ms : ::x { :‘I:; Mode Auto Sweep
r-.%: — 10CE  SWT 1ms & VEBW 3 iz - Wk — -
Maf1] 54.40 dBpv| mMz{1] 50.04 dBpv|
i Wi Porsoand | 10 W) PSS
S0 by i_I 22310000 GHz| S Bp\'-+ ;r.?.ZE 10000 GHz|
B0 déy 7 2 0 dy ),r
= 7 | i
E@EP,L\-:-.!......L«.---,). T _--“u-_r»w,.p-.fr L“’fr"- b f’:_‘it‘l* T I I O — i ,L.;"‘U’
30 oBy-t 30 dBy-r
20 dByN- 20 dByN-
10 diy r.: 1 10 oby r.: 1
%::n:.ll GHx 691 I'IE !EE 242 GHz %::n:.ll GHx 691 I'IE !EE 242 GHz
Type | Ref | Tre | x-unlun_ _ 1 ¥-walus |__Function | Functinn Result | Type | Ref | Tre | x-unlun_ _ 1 ¥-walus |__Function | Functinn Result
w2 i P TS Y w2 i eI — YT
- — — T weararna . GRLININND WG " — — — T X y
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Restricted band // Horizontal // Average Restricted band // Vertical / Average

Srecnme O[S [
Ref Level 107.00 dayy & RBW 1 MHz

Att 10 d8 BWT 1 ms & VBW 3 MHz Mode Auto Swaep
Count 100,100

@ 1Rm AvgPwr

Malil 36.01 dBpV|

z 00 CHz|
8 dBpv|
00 GHz|

100 dBuvy
mMi[1]

90 dBw

BD dBy

70 dBy :

0 o $ N/A

[Stont 2.3 Gz 601 pts ' Stop 2.4% Gz
Marker |
Type | Ret | Tee | ®-walus | - walus | Function__| Function Result |
M1 1 2.31 GHz 33.88 dBpv

M2 1 2.38983 GHz 35.88 dBuy
M3 1 2.39 GHz 36.01 dBuY

e —
Moasurng.. @UOLLL LD WO p

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

Spectrum 3 @ﬁa L Spectrum 3 @ﬁ :i Lo
Ref Level 107.00 cBuy = RBW 1 MHz Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 B SWT 2 ms @ VBW 3 MHz _ Mode Auto Sweep At 10 B SWT 2 ms @ VBW 3 MHz _ Mode Auto Sweep
1Pk Max 1Pk View

a1l 50.09 dBpY, Ml 40,01 dBpy,
100 iy I 2.53260 GHz| 100 déy 2 2.97340 GHz|
Mi[1] | 47.58 dapv| Mi[1] 46.94 dipv]
S0 by 1.83500 GHz| S0 by | 1.83500 GHz|
|
£0 dy l B dBu |
- b
70 dbys 1 o 1
|
€0 oy + o |
I | b o 1 mo Mind |
e M1 L] b T
,.S.L I,_..,B"m_1_.,_,,_,_.,,. P P e ey S TR PR B PR I R A 1 | [ w— A
it ath! Pttt 40 ci 1
40 diy
20 By
30 dBuN-
by
20 s
10 diys
10 diy 1 Start 1.0 GHz 691 pts Stop 3.0 GHz
start 1.0 GHz 691 pts Btop 3.0 GHz Marker
Marker | Typee | Ret | Tre | X-value | Y-value | Function | Function Result |
T Ref | Tre X-value ¥-value Function Function Result M1 1 1.835 GHz 46.94 dapv
_Typa | | L
M1 1 1.83 47,58 dayv M2 1 2.2721 GHz 47,15 dayv
Mz 1 52.74 dBUV M3 1 2.3473 GHz 4B.7E dBuv
M3 1 50.89 dayv M4 1 2.3734 GHz 48.01 dayv

X T | X T

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (i

Spectrum 4 (¥ ] o Spectrum 4 (¥ ] o=

raf Laval 97.00 digy - RBW 1 MHZ raf Laval 97.00 digy ® RBW 1 MHz
At 1008 SWT 60ms @ VBW 3MHz Mode auto Sweep At 1008 SWT 60ms @ VBW 3MHz Mode auto Sweep
1Pk View 1Pk View
90 dey 90 dey
£0 diys £0 diy
70 B . 70 OB
60 cBy- T 60 cBy-
S0 dby 50 diys
:::MHHL“"W‘ AT Tt L e (L UNIE, T B, SIS aaee e :::”w S i T T el e T e N Ao, 4
30 iy 30 diys
20 oBuv- T 20 oBuv-
10 ooy 10 dby
0 dey 0 dey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
T T | ) T

Note.
1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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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

(MHz) (dBuV) (H/V) (dB) (dB) (dBuN/m) (dBV/m) (dB)

1835.00 47.73 Peak H -2.71 - 45.02 74.00 28.98
2283.60 49.66 Peak H -0.42 - 49.24 74.00 24.76
2361.80 50.03 Peak H -0.27 - 49.76 74.00 24.24
2532.60 50.95 Peak H 0.10 - 51.05 74.00 22.95
1837.90 48.20 Peak v -2.68 - 45.52 74.00 28.48
2344.40 46.91 Peak v -0.31 - 46.60 74.00 27.40
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gk

Spectrum 2 @ﬁa L

Ref Level 107.00 cBuv ® RBW 1 MHz

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuv & RBW 1 MHz
ALt 10CE SWT 2ms & VBW 3 MHz  Mode Auto Sweep
1Pk View

ALt 10 CE  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep
1Pk View
Ma{1] 50.95 dBpv| Mz{1] 46.91 dBpv|
100 day 2.53260 GH] 100 di 2.04440 GHz
M1[1] 47.73 dBpv| M1[1] f 48.20 dipv|
S0 oy ‘ 1.83500 GHz| S0 chy ” 1.83790 GHZ|
i 1 I l &0 diy t
70 dbys { |
| | 70 ey T
&0 diy |
1z ma | s &0 gy |
S " |
50 dbys "y L Tags) 1
PP N LLM_...,_,_A__. S ‘/&““ = TR RPN NP 50 diy ; Il
40 B T oot s LLW,,...,..‘-\ T NUEERN, 5. L CHNVS! SRS [e—
40 dby
20 dBy
20 dys 30 OBy
10 diy 20 diuv-
Start 1.0 GHz 691 E!i Slne 3.0 GHz
10 diuy: T
Marker
Typee | Ret | Tre | Yovalue | Funetion | Function Result | Start 1.0 GHz 691 pts Stop 3.0 GHz
1| 1 47.73 dBpv Marker
Mz 1 Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M3 1 50.03 dapv M1 1 1.8379 GHz 48.20 dapv
M 1 2.5326 GHz 50.95 dBpv Mz 1 23444 GHz 46,91 dBpv
He. - EII- W P

X T

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

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 4 (¥ I L

Ref Level 97.00 d2gv = RBW 1 MHz

Ref Level 37.00 digy

Spectrum 4 (¥ I L

® RBW 1 MHz

att 1008 SWT 50 ms @ VBW 3 MMz Mode Auto Sweep att 1008 SWT 50 ms @ VBW 3 MMz Mode Auto Sweep
1Pk View 1Pk View
S0 dBy 50 dny
B0 dBuv- 80 By
70 dbas 70 g
60 dey 60 dBy
50 iy 50 iy
b daslo, | iy And L [ROREATSON FToreeTy PO T PRRROTS SO S 17 N o 1 e, A gy
40 dBy- ! o, il gty | P e it i, et g L el T Lk e, O O W N . s P
30 dey 30 dey
20 dby diy
10 dBuv 10 dBuv
0 dey 0 dey
Start 9.0 GHz 691 pts Stop 10.0 GHz Start 9.0 GHz 691 pts Stop 10.0 GHz
Marker Marker
il il

X T

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11¢g
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) (dBV/m) (dBzV/m) (dB)
1840.80 46.84 Peak -2.65 - 44.19 74.00 29.81
2347.30 47.78 Peak H -0.30 - 47.48 74.00 26.52
2503.60 51.04 Peak H 0.00 - 51.04 74.00 22.96
1835.00 48.17 Peak \'% -2.71 - 45.46 74.00 28.54
2347.30 47.79 Peak \'% -0.30 - 47.49 74.00 26.51
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBiV) etect moce (H/V) (dB) (dB) (dBV/m) | (dB/V/m) (dB)
2483.74 59.77 Peak H -0.05 - 59.72 74.00 14.28
2483.82 37.77 Average H -0.05 4.77 42.49 54.00 11.51
2483.90 52.63 Peak \'% -0.05 - 52.58 74.00 21.42
Restricted band // Horizontal // Peak Restricted band // Vertical / Peak
Spectrum ;E Spectrum ;;
raf Laval 107.00 cBuy N - RBW E MHZ ) Ref Laval 107,00 By N - RBW E MHZ )
F.::.: — 100 SWT 1ms & VEBW 3MHz  Mode Auto Sweep F.::.: — 10CE  SWT 1ms & VAW 3 MHz Mode Auto Sweep
MZ[1] M2[1] 52.63 dbpv]
’Hﬂ:ﬂ E “\'\ Mi[1] me Mif1] = l::.m:frlil:;:;':
50 dbys 1 2.4835000 GHz| P Y i & . 2.4835000 GHz]
Y, \'-,
&0 B "““‘#, g &0 B
70 diys o d.ff"'-.ﬂ"- T 70 doyf A 'm‘.l'_.-‘h
60 By K'il_ : 60 By [P LTy
S0 dhgy- b bl ;»m.l.t-«"\' - i S0 dig- iﬁ""--ﬂ.ﬂ\vu\,‘,x- iead] _xu T Y —
40 diys 40 By -
10 cgy - i 10 cgy B i
jl:: 2.455 GHz M 8222.5[ GHz jl:: 2.455 GHz M 8222.5[ GHz
__r:-_é-:l Ref | Irtll x-v:l;:.;s - | Y';lleu;e . |__Function Function Result | __r:-_é-:l Ref | |rcl| x-v:l;:.;s - | Y-A;;I;;e i |__Function Function Result |
)il — —— T v )il — — T v
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

e e e
Ref Lovel 107.00 dayy - RBW 1 MMz
ALt 10 d& SWT 1 ms & VBW 2 MHz

Count 100/100

Moda Auto Swaep

1Rm AvgPwr
Mzl1] 37,77 aBpv|
200 dB iHz|
Mi[1] v
S0 Bt aHz,
I g
-
70 \,
&0
o
i Moy,
50 dyh vy
e |
e | e
40 day |
e e NP i, cn PRI
30 iy
20 iy
F1 =
10 diyf T 1
| Btort 2.455 GHz 691 pts Stop 2.51 GHz
Marker
Type | Rat | Tre | H-walun | ¥-walun | Function__| Function Rasult |
M1 2 4835 GHz 38.42 dig
M2 1 2,433818 GHz 37.77 cbgV
M3 1 2.5 GHz 34,96 dByV
n Hoasuring... OO ™ P

N/A

Horizontal // Peak for 1 (i to 3 Gk

Vertical // Peak for 1 @z to 3 Gz

Spectrum 2 @ﬁa L

Mode Auto Sweep

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 B SWT 2 ms @ VBW 3 MHz _ Mode Auto Sweep
1Pk View

Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 0B SWT 2 ms @ VBW 3 MHz
1Pk View

Ma[1] 51.04 dBpv| M2{1] 47.79 dBpv|
100 @iy I| 2.50360 GHz| 100 déy 2.34730 GHz|
Mif1] 46,84 digV| Mif1] 48,17 dipV|
S0 oB 1.84080 GHz| <0 oy P 1.83500 GHz|
€0 a6y || &0 diy f
0 coat T 70 dys }
0 |
S0 dbys l . &0 diy |
S0 iy - b - 41 i }
(S U DUVSFPORS RN 5 SN IO B, 2 K N it I L -
40 deus s (TR SEPLNOY PR . WS R A, L, it 5
40 dby
30 dBy-
30 oBy!
20 by
20 diuv-
10 dy
start 1.0 GHz 691 pts Btop 3.0 GHz 10 diuh T
Marker 1 Btart 1.0 GHz 691 pts Btop 3.0 GHz
_Type | Rof | Tre | H-valun 1 ¥-valug |__Function__| Function Result I Marker
M1 1 18408 46.84 dapv Type | Ref | Trc | %-valug | Y-value | Function | Function Result ]
M2 1 2.3473 47.78 dapv M1 1 1.835 GHz 48.17 dapv
[XE] 1 2.5038 GHz 51.04 dapv [1F] 1 2.3473 GHz 47.79 dapv
)i T ) I
- ]

Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 (i

Spectrum 4 (¥ ] o=

® RBW 1 MHZ

Ref Laval 37.00 dipy

Raf Laval
ALt

Spectrum 4

®) a

® RBW 1 MHZ

97.00 dapy
10 dB  SWT 60 ms & VBW 3 MHz

Mode Auto Sweep

At 108 SWT 60 ms @ VBW 3MHz  Mode Auto Sweep
1Pk View 1Pk View

90 dey 90 dey
80 déy 80 déy

70 B 70 DB
60 cBy- 60 cBy-

S0 By 50 by

paipe e o, i e

PP ius 0L T b V2 S VAS e Lo W', SOV WELTORY, A e PP o et T e U ) (TTO t W, SOY e WY
30 iy 30 diys

20 oBuv- 20 oBuv-

10 ooy 10 dby

0 dey 0 dey

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker

)i e I ) L T N

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

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 Glz) — Worst case

Mode:

Distance of measurement:

802.11b

3 meter

Channel: 11 (Worst case)
. .
Horizontal Vertical
Spectrum ] “%“ Spectrum ] “%“
Ref Lavel 37.00 Gepv ® RBW 1 MAz Ref Lavel 37.00 Gepv ® RBW 1 MAz
o att 0GB SWT 36ms @ YBW 3MHz  Mode Auto Sweep o att 0GB SWT 36ms @ YBW 3MHz  Mode Auto Sweep
| T [oirx view
90 gy S0 dby
£0 deys 20 iy
70 dB 70 dB
60 B 60 B
50 oy S0 by
40 diy. 40 diy
MaA, Y A L |
iﬁ"u'&_\fr’ il T TN, [ VSUVTUN T [ORDRRTAT ST CENET RV SRR ,\é.’.lﬁiu..v A s raby o i s b et 0 o g s L
20 dBu- 20 dBu-
10 dbys 10 dbis
0 dey 0 dey
Start 16.0 GHz 691 pts Stop 90.0 GHz Start 16.0 GHz 691 pts Stop 90.0 GHz
Marker Marker
- ——— - —
Measuring..  QUARRAAED A s Measuring... [UANRRNND M &

Note.

1. No spurious emission were detected above 18 (lfz.
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3.5 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 kiz

VBW = 300 kilz

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

NN R D=

Out of band emissions
KDB 558074 DO1 v04 — Section 11.3

1. Start frequency was set to 30 Miz and stop frequency was set to 25 (flz for 2.4 (z frequencies and
40 Gz for 5 Gz frequencies

2. RBW = 100 k&

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 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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3.6. AC conducted emissions

Limit

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

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

Conducted limit (dB#V/m)
Frequency of Emission (Mk)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note.

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

section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results
Hot Line
» Final_Result
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. C?Illitll :_a:,t;;) n Cali(})li':.tion
Spectrum Analyzer R&S FSV30 100736 1 year 2017.07.06
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.06
Sé?gfalsg;iigpt HP 836308 3844A00786 lyear | 2018.01.23
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pluse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23
Attenuator Agilent 8493C 82507 1 year 2018.01.23
Loop Antenna ETS-LINDGRREN 6502 00148046 2 years 2019.01.05
Trilog-broadband SCHWARZBECK VULB 9163 9168-713 2 years 2017.05.15
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 m’;?gjﬁggg WHIS3000-10TT | 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
EMI Test Receiver R&S ESR3 101783 1 year 2018.04.27
Pulse Limiter R&S e 101914 lyear | 2017.12.13
LISN R&S ENV216 101137 1 year 2018.02.03
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer Hewlett-Packard Company RT3290LE 5CD242B016
Test Board N/A N/A N/A
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