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* Note

— The EUT worst data is 1D Scanner.
— This test report is not permitted to copy partly without our permission
— This test result is dependent on only equipment to be used

— This test result based on a single evaluation of one sample of the above mentioned
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1. Laboratory Information

1.1 General

This EUT (Equipment Under Test) has been shown to be capable of compliance with the applicable

technical standards and is tested in accordance with the measurement procedures as indicated in
this report.

ESTECH Lab attests to accuracy of test data. All measurement reported herein were performed by
ESTECH Co., Ltd.

ESTECH Lab assume full responsibility for the completeness of these measurements and vouch for
the qualifications of all persons taking them.

1.2 Test Lab.

Corporation Name : ESTECH Co., Ltd.
Head Office : Rm 1015, World Venture Center Il, 426-5, Gasan—-dong, Geumcheon—gu, Seoul, Korea

EMC/Telecom/Safety Test Lab : 97-1, Hoeeok-ri, Majang—myeon, Icheon-si, Gyeonggi—do, Korea

1.3 Official Qualification(s)

KCC : Granted Accreditation from Ministry of Information & Communication for EMC, Safety
and Telecommunication

KOLAS : Accredited Lab By Korea Laboratory Accreditation Schema base on CENELEC
requirements

FCC : Conformity Assessment Body(CAB) with registration number 659627 under
APEC TEL MRA between the RRA and the FCC

VCCI : Granted Accreditation from Voluntary Control Council for Interference from ITE
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2. Description of EUT
2.1 Summary of Equipment Under Test (WLAN)

Modulation Type
Transfer Rate

PEAK Output Power Max.

Rating

Receipt Date
X—tal list(s) or
Frequencies generated

: WLAN(OFDM)
1 up to 65 Mbps

:802.11a, 52ch:0.012W, 802.11n, 60 ch: 0.012 W

. INPUT : (100 - 240)Va.c, (50 / 60)Hz , 21~34VA 0.4 A

"OUTPUT @ 5.0Vd.c.,2.0A
:3-Jul-13

2.2 General descriptions of EUT

Operating System

Davelopmant
Ernvironmant

Application Software

Procassor

Microsoft Windows Embedded Handheld 6.5

Honaywell SDK for Windows Embedded Handhald 6.5

Honeywall Power Tools and Demos

TI OMAP3715 800MHEZ

Memory

Expansion Memory

512 MB RAM X 512 MB Flash

Usar accessible Micro SD memory card slot with SDIO support. Flease check cumrent
price guide for available qualified card oplions,

Display 240w320, 262,144 Color Transmissive TFT

Backlight LED

Englne 56X 20 imager engine with laser amer or M4313-TTL 1D laser engine
Keypad 28-key shifted alpha numeric with backiit keys

Vobeo communication

Viokcg-over-IF and Push-to-Talk ready

Audic

Communication
Interface

Battery

Expected Hours of

Built-in microphone and speaker. steres headsel jack

High speed LISE 2.0 (480 Mbps) from cradle (or 170 cable);, RS232 (115 Kbps) from
cradie.

2200maAh - Li-ion battery 3.7V
3300mah - Lislon battery 3.7V (includes extended battery door)

2200mAh battery pack: 10 hours

Expected Charge Time

Charging Peripherals

Cperation {with scan every 2 seconds)
Batiery lile varies with application and use case.
Charging BW/2A input through botiom access of USE/Serial connector

2200mAh - & hours for a Tully doplated battery
2300mAR - O hours for a Tully deplated battery

AC wall adapter and Charger (KSAS01 00500200050 Communication Cable
HomeBase-=singke-bay lerminal charga’communicabe

eBase—single-bay terminal charge/communicate (via Ethernat conneciion)
Quad Charger—four-glol battery pack charger (DSA-04215-03 1)

WPAN (standard)

Bluatooth Class | (10 m) v2.1 Enhanced Data Rate (EDR) with on-board anfenna, BOB
cartified

WLAN

Dual Mode 802.11ab'gn (11 Mbps/S4 Mbps) with internal antenna

_The highest operating frequency is 5700 MHz(WLAN)
" XTAL : 32.768 kHz , OSC : 26 MHz , WLAN : 5700 MHz
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2.2 General descriptions of EUT

WLAN Security

OPEN, WEP, 802.1x, WPA-PSK/EAP, WPA2-PSK/EAP, EAP-LEAP, EAP-TLS, EAP-
TTLS, EAP-PEAP, EAP-FAST, CCKM

Operating Temperature

147 t0122°F (-10° to 50°C)

Charging Temperature

32710 113°F (0° to 45°C)

Storage Temperature

-4° to 1568°F (-20° to 70°C)

Humidity

95% humidity, non-condensing

Construction

High impact resistant PC/ABS housings
Magnesium alloy internal chassis with component shock mounts

Drop 4 ft. (1.2m) multiple drops to concrete, all axis, across operating temperature range
Tumble 500 3.3 ft (1.0m) tumbles {1000 drops)
ESD Air: + 15k Vde
Direct: =+ 8kVdc
Environmental Sealing IP54 rating

Dimensions 175 mm long x 66 mm wide x 26.8 mm deep (6.8" x 2.60" x 1.08")

Weight 250 g (8.8 0z) including standard battery pack

Scanner / Decode 56XX 2D Imager with Adaptus Technology and Laser Aimer. Decodes all standard 10, 2D,
Capabilities Postal, and OCR codes.

MN4313-TTL 1D laser scanner. Decodes all standard 1D codes.
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3. Test Standards

Test Standard : FCC PART 15 Subpart E (15.407) : 2010 & IC RSS-210 Issue8 : 2010
This Standard sets out the regulations under which an intentional, unintentional, or incidental

radiator may be operated without an individual license. It also contains the technical specifications,

administrative requirements and other conditions relating to the marketing of Part 15 devices.
Test Method : ANSI C 63.4 (2009) & KDB 789033 D01 (2013)
This standard sets forth uniform methods of measurement of radio—frequency (RF) signals and
noise emitted from both unintentional and intentional emitters of RF energy in the frequency range
9 kHz to 40 GHz. Methods for the measurement of radiated and AC power-line conducted radio
noise are covered and may be applied to any such equipment unless otherwise specified by
individual equipment requirements. These methods cover measurement of certain decides that
deliberately radiate energy, such as intentional emitters, but does not cover licensed transmitters.
This standard is not intended for certification/approval of avionic equipment or for industrial,
scientific, and medical (ISM) equipment These method apply to the measurement of individual units
or systems comprised of multiple units
Summary of Test Results

Applied Satandard : 47 CFR Part 15 Subpart E & RSS 210-Part | and |l remark
Standard |C Standard Test Type Result Remark
15.207 RSS-Gen 7.2.2 AC Power Conducted Emission | Pass | Meet the requirement
15.205
15.209 Transmitter radiated spurious
15.407(b)(1) A8.5 emissions and Conducted Pass | Meet the requirement
15.407(b)(2) spurious emission
15.407(b)(3)
15.247(a)(2) A9.2(2) 6 dB Bandwidth Pass | Meet the requirement | KDB 789033
A9.2(1) 99 % Bandwidth Pass | Meet the requirement | KDB 789033
15.407(a)(1) . .
2
15.407(a)(2) A9.2(1) Maximum ouput power Pass | Meet the requirement
15.407(a)(1) . )
2
15.407(a)(2) A9.2(1) Power Spectral Density Pass | Meet the requirement
15.407(a)(6) A9.3 Band Edge Measurement Pass | Meet the requirement
DFS
- Ch | closing t ission ti .
15.407(h) A9.4(b) 3 Chzgggl ?ngig?irnr:nsmssmn me Pass | Meet the requirement
— Non occupied period
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4. Measurement Condition

4.1 EUT Operation(For 802.11a, 802.11n)

a. Channel
Ch. Frequency Ch. Frequency
36 5180 MHz 100 5500 MHz
64 5320 MHz 140 5700 MHz

b. Measurement Channel(indoor): WLAN: Low(5180 MHz), Middle(5200 MHz), High(5240 MHz)

Measurement Channel(Indoor/DFS/TPC) : WLAN: Low (5260 MHz) , Middle(5300 MHz) , High( 5320 MHz)

Measurement Channel(DFS/TPC) : WLAN: Low(5500 MHz) , Middle(5580 MHz) , High( 5700 MHz)

c.Test Mode : Continuous Output, OFDM

d.Test rate : the worst case of rate 802.11a(6 Mbps) , 802.11n(6.5 Mbps)
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4.2 EUT Operation.

* The EUT was in the following operation mode during all testing

* The operational conditions of the EUT was determined by the manufacturer according
to the typical use of the EUT with respect to the expected hightest level of emission

* Execute a RF test program to enable EUT under transmission/receiving condition
continuously at specific channel frequency.

*_ Test Mode: Mobile Computer 1D Scanner : battery 2200 mAh + battery 3300 mAh.
Mobile Computer 2D Scanner : battery 2200 mAh + battery 3300 mAh.

* The worst data were recorded 1D scanner the results after testing each of the 1D
scanner and 2D scanner.

*. Transmit mode and receive mode was each test.
* . Highest frequency of the EUT is above 1 GHz, the measurement shall be made up to

10 th the highest frequency or 40 GHz, But the EUT wasn't Detected from 3th any other
spurios and harmonic emissions.

4.3 Configuration and Peripherals

Test setup for WLAN

120 W
Wireless{WLAN) E‘?:l-ﬂdﬂpter

\R

Mobile Computiter
(EUT)

<

Earphone

Report Number : ESTF151308-004 , Web : www. estech. co. kr Page 9 of 100
EST-QP-20-01(1)-(F15)



ESTECH Co., Ltd.

) | Electromagnetic

: o
i;E.FE!!E. 'l‘ur1I1|.L "’““}." --hl."{.-ulur i K VCI |I"ItEI'fEI'EI"ICE
o T e . FC Test Report
4.4 EUT and Support equipment
Equipment Name Model Name S/N Manufacturer (Egrge:g)
. . HONEYWELL
Mobile Computer Dolphin 6110 NONE INTERNATIONAL INC EUT
Kuantech(BeiHai)
Adapter KSAS0100500200D5 NONE Co.. Ltd.
Earphone NONE NONE SAMSUNG

4.5 Cable Connecting

Start Equipment

End Equipment

Cable Standard

Remark
Name 1/0 port Name I/0 port Length Shielded
Mobile Computer Power Adapter - 2.0 Unshielded
Mobile Computer Head Phone Earphone - 1.0 Unshielded

Report Number : ESTF151308-004 , Web : www. estech. co. kr Page 10 of 100
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5. Measurement of radiated disturbance
Above 30 MHz Electric Field strength was measured in accordance with FCC PART 15.205, 15.209 & IC
RSS-210 (A8.5). The test setup was made according to ANSI C 63.4 (2009) & KDB 789033 D01 Semi-
anechoic chamber, which allows a 3 m distance measurement. The EUT was placed in the center of
styrofoam turntable. The height of this table was 0.8 m. The measurement was conducted with both
horizontal and vertical antenna polarization. The turntable has fully rotated. For further description of the
configuration refer to the picture of the test setup.

5.1 Measurement equipments

. . Next
Equipment Name Type Manufacturer Serial No. Calibration date
TEST Receiver ESCI7 ROHDE & SCHWARZ 1166.5950.07 25-Jan-14
Logbicon Antenna VULB 9168 SCHWARZBECK 237 24-Jan-14
Turn Table DT3000-2t Innco System GmbH N/A -
Antenna Mast MA4000—-EP Innco System GmbH N/A -
PREAMPLIFIER 84498 AGILENT 3008A00595 25-Jan-14
Horn Antenna BBHA9120D SCHWARZBECK 469 21-0ct-183
Test Receiver ESPI7 ROHDE & SCHWARZ 100185 25-Jan-14
Spectrum Analyzer R3273 ADVANTEST 110600592 26-Jan-14
Turn Table DT1500-S Innco System GmbH N/A -
Antenna Mast MA4000-EP Innco System GmbH N/A -
Pyramidal Horn Antenna 3160-09-01 EST-L INDGREN 102642 22-Oct-13
Antenna Master & C02000/642
Turn table controller 002000-P nnco  System GnbH /28051111/L -
Spectrum Analyzer FSV40 ROHDE & SCHWARZ 100939 26-Jan-14
Double Ridged Horn Antenna SAS-574 A.H.SYSTEMS 154 20-Mar-14
PREAMPLIFIER 83051A AGILENT 3950M00201 5-Jun-14
5.2 Environmental Condition
Below 1 GHz -Test Place : 10 m Semi—anechoic chamber
Wireless LAN 802.11a CH — 40 Wireless LAN 802.11n CH - 40
Temperature (°C) 1224 C Temperature (°C) 1221 C
Humiditv (% R.H.) 1 49.6 % R.H. Humiditvy (% R.H.) 2 47.9 % R.H.
Wireless LAN 802.11a CH — 60 Wireless LAN 802.11n CH - 60
Temperature (°C) 1222 C Temperature (°C) 1219 7T
Humiditvy (% R.H.) 1 47.8 % R.H. Humiditvy (% R.H.) 1 48.0 % R.H.
Wireless LAN 802.11a CH — 116 Wireless LAN 802.11n CH - 116
Temperature (°C) :219°¢C Temperature (°C) 1220 T
Humiditvy (% R.H.) 1 48.2 % R.H. Humiditvy (% R.H.) 1 48.2 % R.H.
Above 1 GHz-Test Place : 3 m Semi—anechoic chamber
Wireless LAN 802.11a CH — 36.40.48 Wireless LAN 802.11n CH — 36.40.48
Temperature (°C) :23.60 C Temperature (°C) 1221 C
Humiditvy (% R.H.) C47.4 % R.H. Humiditvy (% R.H.) 1 48.2 % R.H.
Wireless LAN 802.11a CH — 52.60.64 Wireless LAN 802.11n CH - 52.60.64
Temperature (°C) 1221 C Temperature (°C) 1222 C
Humiditvy (% R.H.) 1 48.2 % R.H. Humiditvy (% R.H.) 1 48.2 % R.H.
Wireless LAN 802.11a CH — 100.116.140 Wireless LAN 802.11n CH - 100.116.140
Temperature (°C) 1221 C Temperature (°C) 1221 C
Humiditvy (% R.H.) 477 % R.H. Humiditvy (% R.H.) 1 48.0 % R.H.
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5.3 Measurement Instrument setting for Radiated Emission

5.3.1 Frequency range below 1 GHz
RBW: 120 kHz , VBW: 3 x RBW , Detector: Quasi Peak

5.3.2 Frequency range above 1 GHz

Peak Power Measurement Procedure (KDB 789033 section H3) 5)
a.RBW: 1 MHz , VBW: 3 MHz

b.Trace mode = max hold

c.Detector: Peak

d.Sweep time = auto

Average Power Measurement Procedures (KDB 789033 section H3) 6)

a.Set analyzer center frequency to the frequency associated with the emission
b.RBW: 1 MHz , VBW: 3 MHz
c.Detector : RMS detector

d.Sweep time = auto

Note
Band Duty cycle(%) | Ton (ms) | Ton + Toff (ms) | DCF=10x*log(1/Duty) (dB)
802.11a 58.59 2.42 1.42 2.32
802.11n 58.26 2.33 1.36 2.35

*This was applied of duty cycle factor for average value because of measured with the EUT
transmitting continuously less than 100% duty cycle at its maximum power control level.
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5.4-1 Test Data for wireless LAN (802.11a) — CH 40

Test Date : 29-Jul-13 Measurement Distance : 3 m

Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBV) (V/H) (m) | AntFactor| Cable Limit Result Margin

(dB) (dB) | (dBwV/m) [ (dB&V/m)| (dB)
48.00 4.09 V 1.0 12.92 1.20 40.00 18.21 -21.79
51.40 9.93 V 1.0 12.87 1.22 40.00 24.02 -15.98
65.80 13.32 V 1.0 11.51 1.33 40.00 26.16 -13.84
135.10 8.11 V 1.0 11.48 1.90 43.50 21.49 -22.01
183.60 10.21 H 4.0 10.65 2.18 43.50 23.04 -20.46
208.00 12.75 H 2.0 9.49 2.29 43.50 24.53 -18.97
260.00 8.53 H 1.0 11.78 2.54 46.00 22.85 -23.15
312.00 16.92 H 1.0 13.55 2.77 46.00 33.24 -12.76
338.00 7.03 H 1.0 14.21 2.88 46.00 24.12 -21.88
390.00 5.99 H 1.0 15.54 3.10 46.00 24.63 -21.37
H : Horizontal, V : Vertical TEST MODE : 802.11a-CH 40 (5200 MHz)

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

EST-QP-20-01(1)-(F15)
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5.4-2 Test Data for wireless LAN (802.11a) — CH 60

Test Date : 30-Jul-13 Measurement Distance : 3 m

Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) | AntFactor| Cable Limit Result Margin

(dB) (dB) | (dBwV/m) [ (dB&V/m)| (dB)
72.00 6.89 V 1.0 10.75 1.40 40.00 19.04 -20.96
135.10 9.10 V 1.0 11.48 1.90 43.50 22.48 -21.02
156.00 4.75 V 1.0 12.74 2.00 43.50 19.49 -24.01
183.50 11.78 H 3.0 10.66 2.18 43.50 24.62 -18.88
208.00 12.84 H 2.2 9.49 2.29 43.50 24.62 -18.88
260.00 10.51 H 1.4 11.78 2.54 46.00 24.83 -21.17
312.10 16.36 H 1.0 13.55 2.77 46.00 32.68 -13.32
364.00 6.98 H 1.0 14.88 2.99 46.00 24.85 -21.15
390.00 8.17 H 1.0 15.54 3.10 46.00 26.81 -19.19
442.00 6.86 V 1.0 16.60 3.27 46.00 26.73 -19.27
H : Horizontal, V : Vertical TEST MODE : 802.11a-CH 60 (5300 MHz)

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.4-3 Test Data for wireless LAN (802.11a) - CH 116

Test Date : 31-Jul-13 Measurement Distance : 3 m

Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) | AntFactor| Cable Limit Result Margin

(dB) (dB) | (dBwV/m) [ (dB&V/m)| (dB)
51.30 10.54 V 1.0 12.88 1.22 40.00 24.63 -15.37
65.80 14.55 V 1.0 11.51 1.33 40.00 27.39 -12.61
134.60 9.05 V 1.0 11.42 1.89 43.50 22.36 -21.14
156.00 7.10 V 1.0 12.74 2.00 43.50 21.84 -21.66
183.60 11.98 H 3.0 10.65 2.18 43.50 24.81 -18.69
208.00 13.94 H 2.5 9.49 2.29 43.50 25.72 -17.78
306.00 8.71 H 1.0 13.39 2.75 46.00 24.85 -21.15
312.00 16.00 H 1.0 13.55 2.77 46.00 32.32 -13.68
390.00 8.99 H 1.0 15.54 3.10 46.00 27.63 -18.37
442.00 7.78 V 1.0 16.60 3.27 46.00 27.65 -18.35
H : Horizontal, V : Vertical TEST MODE : 802.11a-CH 116 (5580 MHz)

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.4-4 Test Data for wireless LAN (802.11n) — CH 40

Test Date : 1-Aug-13 Measurement Distance : 3 m

Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) | AntFactor| Cable Limit Result Margin

(dB) (dB) | (dBwV/m) [ (dB&V/m)| (dB)
33.00 9.18 V 1.0 11.40 1.04 40.00 21.61 -18.39
53.00 8.39 V 1.0 12.73 1.23 40.00 22.35 -17.65
65.90 15.30 V 1.0 11.50 1.33 40.00 28.14 -11.86
135.10 10.14 V 1.0 11.48 1.90 43.50 23.52 -19.98
142.20 7.48 V 1.0 12.20 1.94 43.50 21.62 -21.88
183.50 11.41 H 3.0 10.66 2.18 43.50 24.25 -19.25
208.00 10.90 H 2.1 9.49 2.29 43.50 22.68 -20.82
312.00 18.40 H 1.0 13.55 2.77 46.00 34.72 -11.28
390.00 8.11 H 1.0 15.54 3.10 46.00 26.75 -19.25
511.60 7.13 V 1.0 17.90 3.50 46.00 28.53 -17.47
H : Horizontal, V : Vertical TEST MODE : 802.11n—-CH 40 (5200 MHz)

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

EST-QP-20-01(1)-(F15)
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5.4-5 Test Data for wireless LAN (802.11n) — CH 60

Test Date : 2-Aug-13 Measurement Distance : 3 m

Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) | AntFactor| Cable Limit Result Margin

(dB) (dB) | (dBwV/m) [ (dB&V/m)| (dB)
51.40 11.06 V 1.0 12.87 1.22 40.00 25.15 -14.85
65.80 14.08 V 1.0 11.51 1.33 40.00 26.92 -13.08
132.80 8.76 V 1.0 11.19 1.88 43.50 21.83 -21.67
143.10 6.67 V 1.0 12.23 1.94 43.50 20.85 -22.65
183.50 11.78 H 3.0 10.66 2.18 43.50 24.62 -18.88
208.00 11.80 H 2.2 9.49 2.29 43.50 23.58 -19.92
312.00 17.49 H 1.0 13.55 2.77 46.00 33.81 -12.19
390.00 8.59 H 1.0 15.54 3.10 46.00 27.23 -18.77
442.00 8.48 V 1.0 16.60 3.27 46.00 28.35 -17.65
780.00 8.69 V 1.0 22.07 4.37 46.00 35.13 -10.87
H : Horizontal, V : Vertical TEST MODE : 802.11n—-CH 60 (5300 MHz)

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.4-6 Test Data for wireless LAN (802.11n) - CH 116

Test Date : 3-Aug-13 Measurement Distance : 3 m

Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) | AntFactor| Cable Limit Result Margin

(dB) (dB) | (dBwV/m) [ (dB&V/m)| (dB)
51.50 10.17 V 1.0 12.86 1.22 40.00 24.25 -15.75
65.80 15.91 V 1.0 11.51 1.33 40.00 28.75 -11.25
135.10 11.22 V 1.0 11.48 1.90 43.50 24.60 -18.90
156.00 7.61 V 1.0 12.74 2.00 43.50 22.35 -21.15
183.60 12.40 H 3.0 10.65 2.18 43.50 25.23 -18.27
208.00 11.84 H 2.0 9.49 2.29 43.50 23.62 -19.88
272.20 10.03 V 1.0 12.22 2.60 46.00 24.85 -21.15
312.00 10.80 H 1.0 13.55 2.77 46.00 27.12 -18.88
390.00 7.63 H 1.0 15.54 3.10 46.00 26.27 -19.73
780.00 8.21 V 1.0 22.07 4.37 46.00 34.65 -11.35
H : Horizontal, V : Vertical TEST MODE : 802.11n-CH 116 (5580 MHz)

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.5-1 Test Data for wireless LAN (802.11a) - CH 36, 40, 48

Test Date : 29-Jul-13

Measurement Distance : 3 m

. . , Correction Factor | puty Cycle Result Value
Frequency | Reading [Position|Height .
(MHz) (dBwV) (V/H) | (m) [AntFactor| Cable Correction | jmjt Result | Margin
(@8) | (d8) (dB)  |(dBav/m)| (dBw/m) | (dB)
PEAK (RBW:1 MHz VBW:3 MHz)

10360.00 32.62 H 1.1 39.28 |-15.34 0.00 74.00 56.56 |-17.44
10360.00 32.24 V 1.4 39.28 |-15.34 0.00 74.00 56.18 |-17.82
Average (RBW:1 MHz VBW:3 MHz)

10360.00 22.23 H 1.1 39.28 |-15.34 2.32 54.00 48.49 -5.51
10360.00 22.43 V 1.4 39.28 |-15.34 2.32 54.00 48.69 -5.31
PEAK (RBW:1 MHz VBW:3 MHz)

10400.00 33.62 H 1.1 39.36 |-15.34 0.00 74.00 57.64 |-16.36
10400.00 33.68 V 1.4 39.36 | -15.30 0.00 74.00 57.74 |-16.26
Average (RBW:1 MHz VBW:3 MHz)

10400.00 22.60 H 1.1 39.36 | -15.30 2.32 54.00 48.98 -5.02
10400.00 21.85 V 1.4 39.36 | -15.30 2.32 54.00 48.23 -5.77
PEAK (RBW:1 MHz VBW:3 MHz)

10480.00 34.13 H 1.1 39.53 | -15.30 0.00 74.00 58.36 |-15.64
10480.00 34.29 V 1.4 39.58 | -15.30 0.00 74.00 58.52 |-15.48
Average (RBW:1 MHz VBW:3 MHz)

10480.00 22.25 H 1.1 39.53 | -15.30 2.32 54.00 48.80 -5.20
10480.00 21.80 V 1.4 39.58 |-15.34 2.32 54.00 48.31 -5.69

H : Horizontal, V :Vertical TEST MODE : 802.11a-CH 36 (5180 MHz), CH 40 (5200 MHz), CH 48 (5240 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.

*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

FYI

a. Ton Time : 2.42 ms

b. duty cycle :

58.59 %

c. DCF : 2.32 dB

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.5-2 Test Data for wireless LAN(802.11a) - CH 52, 60, 64

Test Date : 30-Jul-13

Measurement Distance : 3 m

. . , Correction Factor | puty Cycle Result Value
Frequency | Reading [Position|Height .
(MHz) (dBwV) (V/H) | (m) [AntFactor| Cable Correction | | jmjt Result | Margin
(@8) | (d8) (dB)  |(dBav/m)| (dBw/m) | (dB)
PEAK (RBW:1 MHz VBW:3 MHz)

10520.00 35.25 H 1.1 39.61 -15.34 0.00 74.00 59.52 |-14.48
10520.00 34.63 V 1.4 39.61 -15.34 0.00 74.00 58.90 |-15.10
Average (RBW:1 MHz VBW:3 MHz)

10520.00 23.02 H 1.1 39.61 -15.34 2.32 54.00 49.61 -4.39
10520.00 22.85 V 1.4 39.61 -15.34 2.32 54.00 49.44 -4.56
PEAK (RBW:1 MHz VBW:3 MHz)

10600.00 34.25 H 1.1 39.78 |-15.34 0.00 74.00 58.69 |-15.31
10600.00 33.63 V 1.4 39.78 | -15.30 0.00 74.00 58.11 -15.89
Average (RBW:1 MHz VBW:3 MHz)

10600.00 22.21 H 1.1 39.78 | -15.30 2.32 54.00 49.01 -4.99
10600.00 21.43 V 1.4 39.78 | -15.30 2.32 54.00 48.23 -5.77
PEAK (RBW:1 MHz VBW:3 MHz)

10640.00 32.85 H 1.1 39.86 |-15.30 0.00 74.00 57.41 -16.59
10640.00 32.90 V 1.4 39.86 |-15.30 0.00 74.00 57.46 |-16.54
Average (RBW:1 MHz VBW:3 MHz)

10640.00 22.86 H 1.1 39.86 |-15.30 2.32 54.00 49.74 -4.26
10640.00 22.47 V 1.4 39.86 |-15.34 2.32 54.00 49.31 -4.69

H : Horizontal, V :Vertical TEST MODE : 802.11a-CH 52 (5260 MHz), CH 60 (5300 MHz), CH 64 (5320 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.

*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

FYI

a. Ton Time : 2.42 ms
b. duty cycle : 58.59 %
c. DCF : 2.32 dB

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.5-3 Test Data for wireless LAN(802.11a) - CH 100, 116, 140

Test Date : 31-Jul-13

Measurement Distance : 3 m

. . , Correction Factor | puty Cycle Result Value
Frequency | Reading |Position|Height :
(MHz2) @Ba) | (v/H) | (m) |AntFactor| Cable | Correction | mit Result | Margin
@ | (@8) | (4B |(gBw/m)| (dB#V/m)| (dB)
PEAK (RBW:1 MHz VBW:3 MHz)

11000.00 34.63 H 1.1 40.60 |-15.34 0.00 74.00 59.89 [-14.11
11000.00 35.04 V 1.4 40.60 |-15.34 0.00 74.00 60.30 |-13.70
Average (RBW:1 MHz VBW:3 MHz)

11000.00 20.80 H 1.1 40.60 |-15.34 2.32 54.00 48.38 -5.62
11000.00 21.62 \% 1.4 40.60 |-15.34 2.32 54.00 49.20 -4.80
PEAK (RBW:1 MHz VBW:3 MHz)

11160.00 33.29 H 1.1 40.39 [-15.34 0.00 74.00 58.34 [-15.66
11160.00 34.38 V 1.4 40.39 |-15.30 0.00 74.00 59.47 |-14.53
Average (RBW:1 MHz VBW:3 MHz)

11160.00 21.63 H 1.1 40.39 | -15.30 2.32 54.00 49.04 -4.96
11160.00 21.21 V 1.4 40.39 |-15.30 2.32 54.00 48.62 -5.38
PEAK (RBW:1 MHz VBW:3 MHz)

11400.00 34.32 H 1.1 40.08 |-15.30 0.00 74.00 59.10 [-14.90
11400.00 33.68 V 1.4 40.08 |-15.30 0.00 74.00 58.46 |-15.54
Average (RBW:1 MHz VBW:3 MHz)

11400.00 21.18 H 1.1 40.08 |-15.30 2.32 54.00 48.28 -5.72
11400.00 21.29 V 1.4 40.08 | -15.34 2.32 54.00 48.35 -5.65

H : Horizontal, V: Vertical TEST MODE : 802.11a-CH 100 (5500 MHz), CH 116 (5580 MHz), CH 140 (5700 MHz)
*The TX signal wasn't detected from 3th harmonics.
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

Remark *Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

FYI

a. Ton Time : 2.42 ms
b. duty cycle : 58.59 %
c. DCF : 2.32 dB

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.5-4 Test Data for wireless LAN(802.11n) — CH 36, 40, 48

Test Date : 1-Aug—13

Measurement Distance : 3 m

. . , Correction Factor | puty Cycle Result Value
Frequency | Reading [Position|Height .
(MHz) (dBwV) (V/H) | (m) [AntFactor| Cable Correction | | jmjt Result | Margin
(@8) | (d8) (dB)  |(dBav/m)| (dBw/m) | (dB)
PEAK (RBW:1 MHz VBW:3 MHz)

10360.00 35.62 H 1.1 39.28 |-15.34 0.00 74.00 59.56 |-14.44
10360.00 35.63 V 1.4 39.28 |-15.34 0.00 74.00 59.57 |-14.43
Average (RBW:1 MHz VBW:3 MHz)

10360.00 22.23 H 1.1 39.28 |-15.34 2.35 54.00 48.52 -5.48
10360.00 22.38 V 1.4 39.28 |-15.34 2.35 54.00 48.67 -5.33
PEAK (RBW:1 MHz VBW:3 MHz)

10400.00 34.79 H 1.1 39.36 |-15.34 0.00 74.00 58.81 -15.19
10400.00 35.29 V 1.4 39.36 | -15.30 0.00 74.00 59.35 |-14.65
Average (RBW:1 MHz VBW:3 MHz)

10400.00 20.65 H 1.1 39.36 | -15.30 2.35 54.00 47.06 -6.94
10400.00 20.33 V 1.4 39.36 | -15.30 2.35 54.00 46.74 -7.26
PEAK (RBW:1 MHz VBW:3 MHz)

10480.00 36.28 H 1.1 39.53 | -15.30 0.00 74.00 60.51 -13.49
10480.00 35.86 V 1.4 39.58 | -15.30 0.00 74.00 60.09 |-13.91
Average (RBW:1 MHz VBW:3 MHz)

10480.00 22.29 H 1.1 39.53 | -15.30 2.35 54.00 48.87 -5.13
10480.00 22.82 V 1.4 39.58 |-15.34 2.35 54.00 49.36 -4.64

H : Horizontal, V :Vertical TEST MODE : 802.11n—-CH 36 (5180 MHz), CH 40 (5200 MHz), CH 48 (5240 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.

*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

FYI

a. Ton Time : 2.33 ms
b. duty cycle : 58.26 %
c. DCF : 2.35dB

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.5-5 Test Data for wireless LAN(802.11n) - CH 52, 60, 64

Test Date : 2-Aug—13

Measurement Distance : 3 m

. . , Correction Factor | puty Cycle Result Value
Frequency | Reading [Position|Height .
(MHz) (dBwV) (V/H) | (m) [AntFactor| Cable Correction | | jmjt Result | Margin
(@8) | (d8) (dB)  |(dBav/m)| (dBw/m) | (dB)
PEAK (RBW:1 MHz VBW:3 MHz)

10520.00 34.85 H 1.1 39.61 -22.60 0.00 74.00 51.86 |-22.14
10520.00 35.78 V 1.4 39.61 -22.60 0.00 74.00 52.79 |-21.21
Average (RBW:1 MHz VBW:3 MHz)

10520.00 25.29 H 1.1 39.61 -22.60 2.35 54.00 44.65 -9.35
10520.00 24.83 V 1.4 39.61 -22.60 2.35 54.00 4419 -9.81
PEAK (RBW:1 MHz VBW:3 MHz)

10600.00 35.86 H 1.1 39.78 |-15.34 0.00 74.00 60.30 |-13.70
10600.00 35.80 V 1.4 39.78 | -15.30 0.00 74.00 60.28 |-13.72
Average (RBW:1 MHz VBW:3 MHz)

10600.00 22.29 H 1.1 39.78 | -15.30 2.35 54.00 49.12 -4.88
10600.00 22.59 V 1.4 39.78 | -15.30 2.35 54.00 49.42 -4.58
PEAK (RBW:1 MHz VBW:3 MHz)

10640.00 34.85 H 1.1 39.86 |-15.30 0.00 74.00 59.41 -14.59
10640.00 34.93 V 1.4 39.86 |-15.30 0.00 74.00 59.49 |-14.51
Average (RBW:1 MHz VBW:3 MHz)

10640.00 21.12 H 1.1 39.86 |-15.30 2.35 54.00 48.03 -5.97
10640.00 21.71 V 1.4 39.86 |-15.34 2.35 54.00 48.58 -5.42

H : Horizontal, V :Vertical TEST MODE : 802.11n—-CH 52 (5260 MHz), CH 60 (5300 MHz), CH 64 (5320 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.

*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

FYI

a. Ton Time : 2.33 ms

b. duty cycle :

58.26 %

c. DCF : 2.35 dB

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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5.5-6 Test Data for wireless LAN(802.11n) - CH 100, 116, 140

Test Date : 3—Aug—13

Measurement Distance : 3 m

. . , Correction Factor | puty Cycle Result Value
Frequency | Reading |Position|Height :
(MHz2) @) | (v/H) | (m) |AntFactor| Cable |Correction | mit Result | Margin
@8 | (@) | (@B |(aBw/m)| (aBw/m)| (dB)
PEAK (RBW:1 MHz VBW:3 MHz)

11000.00 35.05 H 1.1 40.60 |-15.34 0.00 74.00 60.31 -13.69
11000.00 35.16 V 1.4 40.60 |-15.34 0.00 74.00 60.42 |-13.58
Average (RBW:1 MHz VBW:3 MHz)

11000.00 21.82 H 1.1 40.60 |-15.34 2.35 54.00 49.43 -4.57
11000.00 20.92 \% 1.4 40.60 |-15.34 2.35 54.00 48.53 -5.47
PEAK (RBW:1 MHz VBW:3 MHz)

11160.00 36.08 H 1.1 40.39 [-15.34 0.00 74.00 61.13 [-12.87
11160.00 36.23 V 1.4 40.39 |-15.30 0.00 74.00 61.32 |-12.68
Average (RBW:1 MHz VBW:3 MHz)

11160.00 21.63 H 1.1 40.39 | -15.30 2.35 54.00 49.07 -4.93
11160.00 20.72 V 1.4 40.39 |-15.30 2.35 54.00 48.16 -5.84
PEAK (RBW:1 MHz VBW:3 MHz)

11400.00 35.87 H 1.1 40.08 |-15.30 0.00 74.00 60.65 [-13.35
11400.00 34.93 V 1.4 40.08 |-15.30 0.00 74.00 59.71 -14.29
Average (RBW:1 MHz VBW:3 MHz)

11400.00 21.72 H 1.1 40.08 |-15.30 2.35 54.00 48.85 -5.15
11400.00 22.12 V 1.4 40.08 | -15.34 2.35 54.00 49.21 -4.79

H : Horizontal, V: Vertical TEST MODE : 802.11n-CH 100 (5500 MHz), CH 116 (5580 MHz), CH 140 (5700 MHz)
*The TX signal wasn't detected from 3th harmonics.
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

Remark *Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

FYI

a. Ton Time : 2.33 ms
b. duty cycle : 58.26 %
c. DCF : 2.35dB

Report Number : ESTF151308-004 , Web : www. estech. co. kr
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ESTECH Co., Ltd. = @’} Electromagnetic
2;5“5”2' Ul'ui:ld ?Hn[!‘urehl’feulet I, < Interference

-5 Gasan-dong, Gumcheon-gu,
Seoul , 153-803, Korea m TeSt Report

6. Unwanted Emission
Above 30 MHz Electric Field strength was measured in accordance with FCC PART 15.205, 15.209 & IC RSS-210

(A8.5). The test setup was made according to ANSI C 63.4 (2009) & KDB 789033 D01 Semi—anechoic chamber, which
allows a 3 m distance measurement. The EUT was placed in the center of styrofoam turntable. The height of this table
was 0.8 m. The measurement was conducted with both horizontal and vertical antenna polarization. The turntable has

fully rotated. For further description of the configuration refer to the picture of the test setup.

6.1 Measurement equipments

. . Next
Equipment Name Type Manufacturer Serial No. Calibration date
TEST Receiver ESCI7 ROHDE & SCHWARZ 1166.5950.07 25-Jan-14
Logbicon Antenna VULB 9168 SCHWARZBECK 237 24-Jan-14
Turn Table DT3000-2t Innco System GmbH N/A -
Antenna Mast MA4000-EP Innco System GmbH N/A -
PREAMPLIFIER 84498 AGILENT 3008A00595 25-Jan-14
Horn Antenna BBHA9120D SCHWARZBECK 469 21-Oct-13
Test Receiver ESPI7 ROHDE & SCHWARZ 100185 25-Jan-14
Spectrum Analyzer R3273 ADVANTEST 110600592 26-Jan—-14
Turn Table DT1500-S Innco System GmbH N/A -
Antenna Mast MA4000-EP Innco System GmbH N/A -
Pyramidal Horn Antenna 3160-09-01 EST-L INDGREN 102642 22-0ct-13
Tun tabie contoler coz000-7 oo Systen GaH T2B031 11111 -
Spectrum Analyzer FSV40 ROHDE & SCHWARZ 100939 26-Jan-14
Double Ridged Horn Antenna SAS-574 A.H.SYSTEMS 154 20-Mar-14
PREAMPLIFIER 83051A AGILENT 3950M00201 5-Jun-14

6.2 Environmental Condition

Above 1 GHz -Test Place : 3 m Semi—anechoic chamber
Wireless LAN 802.11a CH - 36 .64 . 100 . 140

Temperature (°C) 1224 C
Humiditvy (% R.H.) 1 49.6 % R.H.
Temperature (°C) 1219 T
Humiditv (% R.H.) 1 48.2 % R.H.

Wireless LAN 802.11n CH - 36 .64 . 100 . 140

1221°C
147.9 % R.H.

Temperature (°C)
Humiditvy (% R.H.)
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Seoul, 196605, Horea FC Test Report
6.3-1 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11a
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5149.10 -50.05 31.94 -23.2 -41.31 -14.31 -27.00 Pass
36 (Peak)
5150.00 -52.12 31.94 -23.2 -43.38 -16.38 -27.00 Pass
Figure Channel 36 : Horizontal (Peak)
@ “RBW 1 MH=z=z Marker 1. [T1 1
“VvBW 3 MH=z=z —52_12 dBm
Re¥ —-10 dBm VAN o o O dB SWT 20 ms 5_150000000 GH=z
| o 21, ) NIIJ,J,M“/\A
_60 N A [N}

3DB

——90

——100

—-110

Start 5.125 GH=z

5 MH=z/

Stop 5.175 GH=z=
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ESTECH Co., Ltd. @ ) | Electromagnetic
!‘l.r',EJ'!]IE. Inulliul I"I”f.“ uhlfmlur I, —— |!'ItEI'fEI'EI'ICE
Seoul, 196605, Horea FC Test Report
6.3-2 Test Result of Unwanted Emission
RF Radiated Measurement (Vertical) — Mode 1 : 802.11a
No. (MHz) (dBm) (aB) (aB) (dBm/m) (dB) (dBm/m)
5148.90 -59.24 31.94 -23.2 -50.50 -23.50 -27.00 Pass
36 (Peak)
5150.00 -60.32 31.94 -23.2 -51.58 -24 .58 -27.00 Pass
Figure Channel 36 : Vertical (Peak)
@ “RBW 1 MH=z=z Marker 1 [T1 1
*“VBW 3 MH= —60 .32 dBm
Re¥ —10 dBm ~ ALTLT O dB SWT 20 ms 5_150000000 GH=z=
—10 Marker| 2 [T1 11
i s
SAXH . ,)/
o WM
| —s0 Wm..__.\mm)\l

—70

——80

——90

——100

—110

Start 5.125 GHz=z

5 MHz/

Stop 5.175 GH=z=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 158 61, foren FC Test Report
6.3-3 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11a
No. (MHz) (dBm) (aB) (aB) (dBm/m) (dB) (dBm/m)
5350.00 -58.36 32.04 -22.9 -49.22 -22.22 -27.00 Pass
64 (Peak)
5352.00 -55.85 32.04 -22.9 -46.71 -19.71 -27.00 Pass

Figure Channel 64 :

®

Re¥ —-10 dBm

“ATC (@]

Horizontal (Peak)

dB

“RBW 1 MH=z=z
“VBW 3 MHz=z

SWT 20 ms

Marker

5.

1 LT3 1
—-58.36
350000000

dBm
GH=

HId
>
X| T
I{A

——70

——80

——90

——100

—110

Marker

=

2 LT3 1
—-55. 85
252000000

dBm
GH

N

",

N

WM

g

At Mo,

Aa LAy
A

Start 5.325 GH=z=z

5 MHz/

Stop 5.375 GH=z=
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ESTECH Co., Ltd. . Electromagnetic
III;JEIEI; 'l‘m;v.‘ !'L-nrl_u uhl'unh:l I |I1terference
5 Gt o Do, FC Test Report
6.3—-4 Test Result of Unwanted Emission
RF Radiated Measurement (Vertical) — Mode 1 : 802.11a
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
64 (Peak)| 5350.00 -61.57 32.04 -22.9 -52.43 -25.43 | -27.00 Pass
Figure Channel 64 : Vertical (Peak)
® :RBW 1 MH= Marker 1. [T1 1
Re¥ —10 dBm ~ AL O dB \S/VBV¥ goM:z 5-350(;2(:;(_)32 222
f}g’o\\\\
| 40 \\.
e Nk%
0 MLQ'M"" W AN‘WMMFWWWMW
S_‘l::l_;-:it 5_.325 GH= 5 MHz=z/ Stop 5-375 GH=z=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 160600, forer FC Test Report
6.3-5 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11a
Channel | Frequency | Reading A ?srrtectlogaglaectirmp MLeeSvuerIe Margin Limit Result
n actor -
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5470.00 -59.47 32.10 -22.9 -50.27 -23.27 -27.00 Pass
100 (Peak)
5466.30 -58.26 32.10 -22.9 -49.06 -22.06 -27.00 Pass
Figure Channel 100 : Horizontal (Peak)
@ “RBW 1 MH= Marker 1 [T1 1
*“VBW 3 MH= —59_._47 dBm
Re¥ —10 dBm ~ AL O dB SWT 20 ms 5_470000000 GH=z=
—_10 Marker| 2 [T1 1
| oo I P S gl
1 PK] J'/
ViAH [ . MA/
| —60 A$...n. A.M
RUIWHRSATYIY W YWNSTIY WIS BRVVVY VA T it A g

——70

——80

——90

——100

—110

Start 5.445 GH=z=z

5 MHz/

Stop 5.495 GH=z=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 158 61, foren FC Test Report
6.3—-6 Test Result of Unwanted Emission
RF Radiated Measurement (Vertical) — Mode 1 : 802.11a
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
100 (Peak)| 5470.00 -62.55 32.10 -22.9 -53.35 -26.35 -27.00 Pass
Figure Channel 100 : Vertical (Peak)
@ :RBW 1 MH=z=z Marker 1 (1’1 ]F ,
| >0
MAXH | 30 /
| o MM/J’
L l AAU\WJVJV PRN
At A gt MM A LA It A A A M AT S A A MAL NS

——100

—110

3DB

Start 5_.445 GH=

5 MH=z=z/

Stop 5-495 GH=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Yol Vel e Cener . Interference
Seoul, 160600, forer FC Test Report
6.3-7 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11a
Channel | Frequency | Reading A ?E”?C“Ogaf;?eﬁifm MLZSVUerIe Margin Limit Result
n actor -
No. (MHz) (dBm) (aB) (aB) (dBm/m) (dB) (dBm/m)
5724.90 -50.97 32.24 -22.1 -40.83 -13.83 -27.00 Pass
140 (Peak)
5726.00 -50.65 32.24 -22.1 -40.51 -13.51 -27.00 Pass
Figure Channel 140 : Horizontal (Peak)
<§g> :RBW 1 MH= Marker 1 rj} . |
| 2o o cnaabon oo
e || L \\\“‘\L\,\A
F-so w‘%

| —70

——80

——90

3DB

——100

—110

Start 5.7 GH=

5 MH=z=z/

Stop 5.75 GH=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 160600, forer FC Test Report
6.3-8 Test Result of Unwanted Emission
RF Radiated Measurement (Vertical) — Mode 1 : 802.11a
Channel | Frequency | Reading A ?s”etCtloga';?eCthmp MLeesvuerle Margin Limit Result
n actor -
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5725.00 -60.19 32.04 -22.9 -51.05 -24.05 -27.00 Pass
140 (Peak)
5726.50 -57.20 32.04 -22.9 -48.06 -21.06 -27.00 Pass
Figure Channel 140 : Vertical(Ver)
® ‘k RBW 1 MH= Marker 1 r“jl 1
R_el‘l; —10 dBm ALLC o dB SWT 20 ms Markoi,;z?;;o:oo GH=
_7%52 Ml\ 266500000 GH
MAXH | =0 _‘\4
| o “\4«‘%\‘“
| —60 WIALA_M.. < ? o
1) RV LNy SNy PN TR WY N W NAZN WV NN I SN VW VN VY

——80

——90

—— 10!

—110

o

Start 5.7 GH=

5 MHz=z/

Stop 5.75

GH=
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ESTECH Co., Ltd. = . Electromagnetic
i 1005, World Vsl Center |1 Interference
Seoul, 158 61, foren FC Test Report
6.3-9 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11n
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5149.90 -49.07 31.94 -23.2 -40.33 -13.33 -27.00 Pass
36 (Peak)
5148.70 -49.80 31.94 -23.2 -41.06 -14.06 -27.00 Pass
Figure Channel 36 : Horizontal (Peak)
® “RBW 1 MH=z=z Marker 1. [T1 1
*“VBW 3 MH= —A49_07 dBm
Re¥ —10 dBm *~ AL O dB SWT 20 ms 5_149900000 GH=
—-1o Marker| 2 L[CT1 1
| 20 I PR
3 WMW
| _so sk
W W) PN T Wt v eV

| —70

——80

——90

——100

—110

Start 5_.125 GH=z=

5 MHz/

Stop 5.175 GH=z=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 160600, forer FC Test Report
6.3—-10 Test Result of Unwanted Emission
RF Radiated Measurement (Vertical) — Mode 1 : 802.11n
Channel | Frequency | Reading A ?sfffdlogaf;?eﬁirm MLeesvuerle Margin Limit Result
n actor -
No. (MHz) (dBm) (aB) (aB) (dBm/m) (dB) (dBm/m)
36 (Peak)| 5150.00 -61.31 31.94 -23.2 -52.57 -25.57 -27.00 Pass
Figure Channel 36 : Vertical (Peak)
® :RBW 1 MH= Marker 1 [1’1 1 ,
| 2o J
MAH I | . Md/w/""“
| o WW“M
A AANAA DA AR AR ANN pAIs v T e
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 158 61, foren FC Test Report
6.3—11 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11n
No. (MHz) (dBm) (aB) (aB) (dBm/m) (dB) (dBm/m)
5350.00 -58.36 32.04 -22.9 -49.22 -22.22 -27.00 Pass
64 (Peak)
5352.50 -55.85 32.04 -22.9 -46.71 -19.71 -27.00 Pass

Figure Channel 64 :

®

Re¥ —-10 dBm

“ATLC o

Horizontal (Peak)

daB

“RBW 1 MH=z=z
“VBW 3 MH=z=z

SWT 20 ms

Marker

5.

1 LT3 1
—-58.36
350000000

dBm
GH=

HId
>
X| T
I{A

——70

——80

——90

——100

—110

Marker

=

2 LT3 101
—-55. 85
52000000

dBm
GH

N

",

N

WM

g

(W W PP T Y

T
A

Start 5.325 GHz

5 MH=z/

Stop 5.375 GH=z=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 158 61, foren FC Test Report
6.3—-12 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11n
) Correction Factor Mesure . o
Channel | Frequency | Reading Margin Limit
Ant Factor | Cable-Amp | Level Result
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
64 (Peak)| 5350.00 -53.12 32.04 -22.9 -62.26 -35.26 -27.00 Pass

Figure Channel 64 :

®

Horizontal (Peak)

“RBW 1 MH=z
“VvVBW 3 MH=

Marker 1 [T1 1
—62_.26 dBm

PRN

Re¥ —10 dBm ~ AT O dB SWT 20 ms 5_350000000 GH=
—-10
=T
1 PK|
MAXH [ |
| a0 #\uuu
S0 Vwﬂﬁ“uwhim
l —60 .}“h"bw ;
|7 VWY VI 'Y 7 SR WSV U S NIV VT SERRY VI WIS FYYY W WV N YN N
I —70
I —s80
I —o0
| —100
—110
Start 5.325 GH= 5 MHz=z/ Stop 5.375 GH=
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ESTECH Co., Ltd. = . Electromagnetic
i 1005, World Vsl Center |1 Interference
Seoul, 158 61, foren FC Test Report
6.3—-13 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11n
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5470.00 -59.68 32.10 -22.9 -50.48 -23.48 -27.00 Pass
100 (Peak)
5467.50 -56.77 32.10 -22.9 -47.57 -20.57 -27.00 Pass

Figure Channel 100 :

®

Re¥ —10 dBm

“ATTC o

Horizontal (Peak)

“RBW 1 MH=z=
“VvBW 3 MH=z=z
SWT 20 ms

Marker 1 [T1 71

—59.68 dBm

5_470000000 GH=

—10

Marker

2 CT 7
—561| 7, dBm
5 AG75000E0  GH

yil

s

Ll

"

PRN

3DB

——90

——100

—110

Start 5_.445 GH=z=z

5 MHz/

s

top 5.495 GHz=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 158 61, foren FC Test Report

6.3—-14 Test Result of Unwanted Emission

RF Radiated Measurement (Vertical) — Mode 1 : 802.11n

) Correction Factor Mesure . o
Chﬁgnel Frequency R(edaBdrlnn)g Ant Factor | Cable—Amp| Level M(ng)m (délrr:}tm) Result
’ (dB) (dB) (dBm/m)
100 (Peak) -62.22 32.10 -22.9 -53.02 -26.02 -27.00 Pass

Figure Channel 100 :

=

Re¥ —10 dBm

Vertical (Peak)

“RBW 1 MH=

~ AT O dB

Marker

“VvBW 3 MHz=

SWT 20 ms

1 T 1

—62_22 dBm

5_470000000 GH=

—10

——20

i
D
X T
I|A

| —30

| —a0

i

——50

A

—— 60

—— 70

AN M NAN

3DB

——80

——90

——100

—110

Start 5_445 GH=

5 MH=z/

Stop 5_495 GH=
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ESTECH Co., Ltd. = . Electromagnetic
i 1015 Norld Veslwe Center I, Interference
Seoul, 160600, forer FC Test Report
6.3-15 Test Result of Unwanted Emission
RF Radiated Measurement (Horizontal) — Mode 1 : 802.11n
Channel | Frequency | Reading A ?E”etCt'Oga';T‘eCtZFmp MLZS\/UerIe Margin Limit Result
n actor -
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5725.70 -51.82 32.24 -22.1 -41.68 -14.68 -27.00 Pass
140 (Peak)
5726.30 -49.10 32.24 -22.1 -38.96 -11.96 -27.00 Pass
Figure Channel 140 : Horizontal (Peak)
® :RBW 1 MH= Marker 1 (;ri a ,
| 2o = = r\n:or)r) ::“‘EI“
1 PK] \
VA <H I . \\

it ‘-_.A.vl s

——100

—110

Start 5.7 GH=

5 MHz=z/

Stop 5.75

GH=
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- Gasan-dong, Guacheon-gu,
Seoul, 158-B03, Korea

ESTECH Co., Ltd.
fim 1015, World Yenture Center 11, @

) | Electromagnetic
, KOLAS
B Interference

Test Report

6.3—-16 Test Result of Unwanted Emission
RF Radiated Measurement (Vertical) — Mode 1 : 802.11n
Channel | Frequency | Reading A tiorrfCtlogaE?eCtZrmp MLZSVUerIe Margin Limit Result
n actor -
No. (MHz) (dBm) (aB) (4B) (dBm/m) (dB) (dBm/m)
5725.60 -59.12 32.04 -22.9 -49.98 -22.98 | -27.00 Pass
140 (Peak)
5726.20 -58.55 32.04 -22.9 -49.41 -22.41 -27.00 Pass
Figure Channel 140 : Vertical(Ver)
® © RBW ; MH= Marker 1 [;ri 1 ,
R_el1; —10 dBm AT O dB SWT 20 ms Markoi_;Zi?;(?jf)O GH=
L 2o | o oo
TN

o e,

| 50 he|

—— 70

3DB

——80

——90

—— 100

—110

Start S.7 GH=

5 MH=z/

Stop 5-.75 GH=
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ESTECH Co., Ltd. Electromagnetic
::h’!l?llhl‘a :.:':Iilf:'! Hfl-ntluw:hﬁ-n!ul I, E Interference
Seoul, 1980, forea Test Report

/. Measurement of conducted disturbance

The continuous disturbance voltage of AC Mains in the frequency from 0.15 MHz to 30 MHz was measured
in accordance to FCC PART 15.207 & IC RSS—-Gen 7.2.2. The test setup was made according to ANSI C
63.4 (2009) in a shielded room. The EUT was placed on a non—-conductive table at least 0.8 m above the
ground plan. A grounded vertical reference plane was positioned in a distance of 0.4 m from the EUT. The
distance from the EUT to other metal surfaces was at least 0.8 m. The EUT was only earthen by its power
cord through the line impedance stabilizing network. The power cord has been bundled to a length of 1.0
m. The test receiver with Quasi Peak detector complies with CISPR 16.

7.1 Measurement equipments

Equipment Name Type Manufacturer Serial No. Next (()je;;:ratlon
EMI TEST Receiver ESHS 10 Rohde & Schwarz 844077/018 25-Jan-14
LISN ENV216 Rohde & Schwarz 101231 25-Jan-14
LISN ESH3-75 Rohde & Schwarz 838979/010 25-Jan-14
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE 25-Jan-14

7.2 Environmental Condition

Test Place : Shielded Room
Wireless LAN 802.11a Mode (CH 40)
Temperature (°C) . 2187T
Humidity (% R.H.) : 48.9 % R.H.
Wireless LAN 802.11a Mode (CH 60)
Temperature (°C) :2197T

Humidity (% R.H.) : 48.9 % R.H.
Wireless LAN 802.11a Mode (CH 116)
Temperature (°C) 1221 °C

Humidity (% R.H.)  :48.4 % R.H.

Wireless LAN 802.11n Mode (CH 40)
Temperature (°C) 1226 TC
Humidity (% R.H.) 1 48.8 % R.H.

Wireless LAN 802.11n Mode (CH 60)
Temperature (°C) :21.9°C
Humidity (% R.H.) 1 48.4 % R.H.

Wireless LAN 802.11n Mode (CH 116)
Temperature (°C) 1222 T
Humidity (% R.H.) 1 47.9 % R.H.
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ESTECH Co., Ltd.

Fa 1005, World Yenlure Center 11,
16-5 Gasan-dong, Guncheon—qu,

Seoul , 158-803, Korea

dEK

Electromagnetic
Interference
Test Report

7.3 Test Data for wireless LAN (802.11a) — ch 40

Test Date : 29-Jul-13
Frequency Correction Factor Line Quasi—peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBw) (dBw) (dBw) (dBw) (dBw) (dB)
0.16 0.13 0.17 N 65.36 47.43 47.73 55.36 28.30 28.60
0.16 0.13 0.17 H 65.31 48.55 48.85 55.31 27.43 27.73
0.17 0.13 0.17 H 64.82 50.31 50.61 54.82 29.09 29.39
0.17 0.13 0.17 N 64.77 49.98 50.28 54.77 29.77 30.07
0.21 0.13 0.16 H 63.24 46.93 47.22 53.24 24.84 25.13
0.21 0.13 0.16 N 63.13 46.65 46.94 53.13 26.22 26.51
TEST MODE : 802.11a — CH 40(5200 MHz)
Remark H : Hot Line, N : Neutral Line

*xCorrection Factor = Lisn + Cable
*Result = Correction Factor + Reading
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ESTECH Co., Ltd. [@
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Test Report

7.3 Test Data for wireless LAN (802.11a) — ch 60

Test Date : 30-Jul-13
Frequency Correction Factor Line Quasi—peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading | Result Limit Reading | Result
(dB) (dB) (dBwY) (dBwY) (dBwY) (dBwY) (dBwY) (dB)
0.16 0.13 0.17 N 65.41 46.59 46.89 55.41 27.32 27.62
0.17 0.13 0.17 H 65.01 50.05 50.35 55.01 24.43 24.73
0.17 0.13 0.17 N 64.91 50.19 50.49 54.91 30.58 30.88
0.18 0.13 0.16 H 64.72 49.47 49.77 54.72 26.44 26.74
0.21 0.13 0.16 H 63.05 46.11 46.40 53.05 24.04 24.33
0.22 0.13 0.16 N 62.86 45.97 46.26 52.86 25.25 25.54
TEST MODE : 802.11a — CH 60(5300 MHz)
Remark H : Hot Line, N : Neutral Line

*xCorrection Factor = Lisn + Cable
*Result = Correction Factor + Reading

EST-QP-20-01(1)-(F15)
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7.3 Test Data for wireless LAN (802.11a) — ch 116

Test Date : 31-Jul-13
Frequency Correction Factor Line Quasi—peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBw) (dBw) (dBw) (dBw) (dBw) (dB)
0.16 0.13 0.17 H 65.46 48.03 48.33 55.46 26.62 26.92
0.17 0.13 0.17 N 65.11 49.76 50.06 55.11 29.95 30.25
0.17 0.13 0.17 H 64.77 50.04 50.34 54.77 28.58 28.88
0.18 0.13 0.16 N 64.49 48.05 48.34 54.49 25.15 25.44
0.21 0.13 0.16 N 63.17 46.63 46.92 53.17 25.43 25.72
0.22 0.13 0.16 H 62.89 46.11 46.40 52.89 24.54 24.83
TEST MODE : 802.11a — CH 116(5580 MHz)
Remark H : Hot Line, N : Neutral Line

*Correction Factor = Lisn + Cable
*Result = Correction Factor + Reading
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7.3 Test Data for wireless LAN (802.11n) — ch 40

Test Date : 1-Aug-13
Frequency Correction Factor Line Quasi—peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading | Result Limit Reading | Result
(dB) (dB) (dBwY) (dBwY) (dBwY) (dBwY) (dBwY) (dB)
0.17 0.13 0.17 N 65.11 54.78 55.08 55.11 35.14 35.44
0.17 0.13 0.17 H 64.96 51.76 52.06 54.96 30.87 31.17
0.21 0.13 0.16 N 63.24 51.08 51.37 53.24 30.19 30.48
0.21 0.13 0.16 H 63.13 47.65 47.94 53.13 27.18 27.47
0.25 0.13 0.16 N 61.79 47 .91 48.20 51.79 25.94 26.23
0.25 0.13 0.16 H 61.66 4517 45.46 51.66 23.87 24.16
TEST MODE : 802.11n — CH 40(5200 MHz)
Remark H : Hot Line, N : Neutral Line

*xCorrection Factor = Lisn + Cable
*Result = Correction Factor + Reading

EST-QP-20-01(1)-(F15)
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7.3 Test Data for wireless LAN (802.11n) — ch 60

Test Date : 2-Aug-13
Frequency Correction Factor Line Quasi—peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBw) (dBw) (dBw) (dBw) (dBw) (dB)
0.17 0.13 0.17 N 65.11 53.74 54.04 55.11 34.14 34.44
0.17 0.13 0.17 H 64.91 51.26 51.56 54.91 30.64 30.94
0.21 0.13 0.16 H 63.37 45.13 45.42 53.37 24.97 25.26
0.21 0.13 0.16 N 63.24 50.17 50.46 53.24 29.10 29.39
0.25 0.13 0.16 N 61.79 46.70 46.99 51.79 24.57 24.86
0.26 0.13 0.16 N 61.37 45.96 46.25 51.37 23.75 24.04
TEST MODE : 802.11a — CH 60(5300 MHz)
Remark H : Hot Line, N : Neutral Line

*Correction Factor = Lisn + Cable
*Result = Correction Factor + Reading

EST-QP-20-01(1)-(F15)
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7.3 Test Data for wireless LAN (802.11n) — ch 116

Test Date : 3-Aug-13
Frequency Correction Factor Line Quasi—peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading | Result Limit Reading | Result
(dB) (dB) (dBwY) (dBwY) (dBwY) (dBwY) (dBwY) (dB)
0.17 0.13 0.17 N 64.96 52.76 53.06 54.96 33.51 33.81
0.17 0.13 0.17 H 64.96 51.04 51.34 54.96 30.19 30.49
0.20 0.13 0.16 N 63.69 45.94 46.23 53.69 25.71 26.00
0.21 0.13 0.16 N 63.32 48.72 49.01 53.32 27.61 27.90
0.21 0.13 0.16 H 63.17 47.83 48.12 53.17 26.24 26.53
0.25 0.13 0.16 N 61.66 45.90 46.19 51.66 24.29 24.58
TEST MODE : 802.11a — CH 116(5580 MHz)
Remark [|H:HotLine, N : Neutral Line

*xCorrection Factor = Lisn + Cable
*Result = Correction Factor + Reading

EST-QP-20-01(1)-(F15)
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8. On Time, Duty Cycle and Measurement Methods

8.1 Test procedure

KDB 789033 v01r03— Section B Duty Cycle (x), Transmission Duration (T), and Maximum Power
Control Level

8.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.
. RBW= 8 MHz
. VBW= 8 MHz

. Span= Zero

6dB Bandwidth Test Instruments

Description Model Serial Number Cal. Due Date

Spectrum Analyzer E4440A US42041281 2013-09-11

8.3 Measurement results

EUT Mobile Computer MODEL Dolphin 6110

ENVIRONMENTAL

MODE OFDM CONDITION

24 C, 44 % R.H.

INPUT POWER 120 Va.c., 60 Hz

(802.11a)
Vods onTime | Period | Duty Cycle | Duty Cycle g‘;tze?t’ig'ﬁ Minimum
B (msec) | (msec) (linear) (%) Factor (dBm) VBW (KHz)
802.11a 242 1.42 0.59 58.59 232 0.41
802.11n 233 1.36 0.58 58.26 235 0.43
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8.4 Trace data

OFDM (802.11a-36¢h)
i Agilent R T | Maker

Atten 30 dB , Sele;:t Maarker )
bt -
MNormal
Delta
Marker A o
2.421866667 ms T Dﬁ'tag’?)”
FACKING e
Leav [ 0.59 dB Ref i
Center 5.180 000 GHz Span 0 Hz < Pai
Res BW 8 MHz VBWS MHz  Sweep 10.13 ms (1001 pis) (ISR
tlater Trace litude P -
Off
hore
1 of 2
OFDM (802.11n-36¢ch)
# Agilent R T Span
P 'IE: Span
Ref 20 dBm Atten 30 dB LETIIEEED b
Span Zoom
E: Full Span
el ‘%«M‘n
Zero Span
LghAv
Center 5.180 000 GHz Span 0 Hz
Res BW 8 MHz VBW 8 MH Sweep 10.13 ms (1001 pts) Last Span
litude
dBm
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9. Emission bandwidth and 99% Occupied Bandwidth

9.1 Test procedure
KDB 789033 v01r03— Section C and D Emission bandwidth and 99 Percent Occupied Bandwidth

9.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

1) Set RBW = approximately 1% of the emission bandwidth.

2) Set the VBW > RBW.

3) Detector = Peak
)

4) Trace mode = max hold.

5) Measure the maximum width of the emission that is 26 dB down from the peak of the
emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat
measurement as needed until the RBW/EBW ratio is approximately 1%.

The following procedure shall be used for measuring (99 %) power bandwidth.
1) Set center frequency to the nominal EUT channel center frequency.

2) Set span = 1.5 times to 5.0 times the OBW.

3) Set RBW =1 % to 5 % of the OBW

4) Set VBW = 3 - RBW

5) Video averaging is not permitted. Where practical, a sample detection and single sweep mode
shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be
used.

6) Use the 99 % power bandwidth function of the instrument (if available).

7) If the instrument does not have a 99 % power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points, beginning
at the lowest frequency, are placed in a running sum until 0.5 % of the total is reached; that
frequency is recorded as the lower frequency. The process is repeated until 99.5 % of the total is
reached; that frequency is recorded as the upper frequency. The 99% occupied bandwidth is the
difference between these two frequencies.

. Sweep= suitable duration based on the EUT specification.

Description Model Serial Number Cal. Due Date

Spectrum Analyzer E4440A US42041281 2013-09-11
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9.3 Measurement results
EUT Mobile Computer MODEL Dolphin 6110
ENVIRONMENTAL 0 o
MODE OFDM CONDITION 24 C, 44 % R.H.
INPUT POWER 120 Va.c., 60 Hz
(802.11a)
Channel Frequency o , Bandwidth at 26dB
(MH2) 99% bandwidth below(MHz)
5180 17.05 24.45
5200 17.06 24.36
5240 17.03 24.36
(802.11a)
Channel Frequency o . Bandwidth at 26dB
(MHz) 99% bandwidth below(MHz)
5260 17.07 25.38
5300 17.03 25.12
5320 17.00 26.83
(802.11a)
Channel Frequency o , Bandwidth at 26dB
(MH2) 99% bandwidth below(MHz)
5500 17.13 28.71
5580 17.26 30.69
5700 17.33 31.07
(802.11n)
Channel Frequency o . Bandwidth at 26dB
(MHz) 99% bandwidth below(MHz)
5180 18.13 26.08
5200 18.04 26.37
5240 18.10 25.73
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EUT Mobile Computer MODEL Dolphin 6110
ENVIRONMENTAL o o
MODE OFDM CONDITION 24 T, 44 % R.H.
INPUT POWER 120 Va.c., 60 Hz
(802.11n)
Channel Frequency o . Bandwidth at 26dB
(MHz) 99% bandwidth below(MHz)
5260 18.13 26.40
5300 18.08 25.29
5320 18.12 26.39
(802.11n)
Channel Frequency o , Bandwidth at 26dB
(MHz) 99% bandwidth below(MHz)
5500 18.08 27.81
5580 18.31 27.49
5700 18.34 28.71
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9.4 Trace data

OFDM (802.11a-36¢ch)
Agilent R T | MeasSetup

Avwg Number
Ch Freg 518 GHz Trig  Free 100
Occupied Bandwidth - o i
Sweep Time 1.000 ms Avg Mode
Exp Repeat
Ref30 dBm Atten 40 dB
hlax Hold
On Off
B et T
Y Nww i ”"“W\,ﬁ Qce BYWY % PW!
Offst  [j et LT 99.00 %
1
dB
OBEW Spar
Center 5.180 00 GHz Span 40 MHz |[Racaaa e |
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
- - n — *dB
Occupied Bandwidth 0 - -26.00 dB
17.0536 MHz ; ——
Optimize
Ref Level

OFDM (802.11a-40ch)
s Agilent R T | MeasSetup

Avg Number
Ch Freg 5.2 GHz Trig  Free 100

Occupied Bandwidth - L .
Center 5.200000000 GHz Avg Mode

Exp Repeat

Ref 30 dBm Atten 40 dB
hax Hold
Off

Wﬂ%""‘"»-«‘nm
dB/

“_‘qr" ™ o
ptirt Wi, Ocec BW % Pwir
Offst | b0 e
1

99.00 %l

i
CBW Spar

Center 5.200 00 GHz Span 40 MHz [JResteeiins |

#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms {1001 pts)
®dB

Occupied Bandwidth Oce - 5.00 % 2500 4B
17.0586 MHz 2600 dE ||

dB

Optimize
Ref Level

Report Number : ESTF151308-004 , Web : www. estech. co. kr Page 54 of 100
EST-QP-20-01(1)-(F15)



Fm 1015, Warld Yenlure Center 11,
1%-h Gasan-dong, Guscheon-gu,
Seaul, 158-H0, Korea

ESTECH Co., Ltd. K

Electromagnetic
Interference
Test Report

OFDM (802.11a-48ch)

e Agilent R T | Meas Setup

Ch Freg 5.24 GHz
Oecupied Bandwidth

Sweep Time 1.000 ms

Try  Free

Averages: 100 -

Ref 30 dBm Atten 40 dB

5 R —— M S| Q

Eypeal -

ipbsdt?

Center 5.240 00 GHz
#Res BW 470 kHz

Span 40 MHz

#VBW 1.5 MHz Sweep 1 ms (1001 pts)

Exp Repeat

Occupied Bandwidth
17.0333 MHz

e Error <Hz

Ayg Number
100
Off

Avg Mode

Max Hold
On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level
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OFDM (802.11a-52ch)

W Agilent R T | Meas Setup

Ch Freg 5.26 GHz Triy  Free

Occupied Bandwidth -
Sweep Time 1.000 ms

Ref 30 dBm Atten 40 dB

i,
\*\'nh.“q. -M‘n‘l.bl.l_u

Center 5.260 00 GHz Span 40 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

On Oif

Exp Repeat

Occupied Bandwidth
17.0730 MHz

z

Avg Number
100

Avg Mode

M Holg
On Off

Occ BYW % P
99.00 %

DBW Spar
40.0000000 MHz |

xdB
-26.00 dB

Optimize
Ref Level

OFDM (802.11a-60ch)

W Agilent R T

Ch Freg 5.3 GHz Try  Free

Occupied Bandwidth Averages: 100 -

Ref 30 dBm Atten 40 dB

i
n\tﬂ"uﬂuﬁhﬁ;ﬁ}m i

Center 5.300 00 GHz Span 40 MHz

#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

Occupied Bandwidth
17.0319 MHz

kHz

| hWeas Setup

Avg Number
100

On Off
Avg Mode

Exp Repeat
Max Hold

On Off

Dcc BYW % Pwar

§9.00 %l

i
DBEW Spar
40.0000000 MHz

*dB
-26.00 dB

Optimize
Ref Level

Report Number : ESTF151308-004 , Web : www. estech. co. kr

EST-QP-20-01(1)-(F15)

Page 56 of 100




ESTECH Co., Ltd.

Fm 1015, Warld Yenlure Center 11,
1%-h Gasan-dong, Guscheon-gu,
Seaul, 158-H0, Korea

Electromagnetic
Interference
Test Report

OFDM (802.11a-64ch)
s Agilent R T | MeasSewp

Avg Number
Ch Freg 5.32 GHz Trig  Free 100
Occupied Bandwidth Averages: 100 - Go  Off
Awvg Mode
Exp Bepeat
Ref 30 dBm Atten 40 dB
Max Hold
On Off

A T T, L Ly b, L,

I

s,y ]
L. 3 Ocec BW % Pwir
T b 99.00 %

CBW Spar
Center 5.320 00 GHz Span 40 MHz [[Raaaatt
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
- - ¥ B
Occupied Bandwidth Oc - 99.00 % -26.00 dB
16.9959 MHz '
Optimize
Ref Level
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OFDM (802.11a-100ch)
s Agilent R T [ MeasSewp

Avg Number
Ch Freg 5.5 GHz Triy  Free 100

Occupied Bandwiidth Averages: 100 - On Off

Avg Mode
Exp Repeat

Ref30 dBm Atten 40 dB
M Holg

On Oif

Occ BYW % P
99.00 %

DBW Spar

Center 5.500 00 GHz Span 40 MHz [JReeeete s |

#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
1 dB

Occupied Bandwidth 0 - 9900% -26.00 dB
17.1284 MHz . —

z

Optimize
Ref Level

OFDM (802.11a—-116ch)
s Agilent R T [ MeasSewp

Avg Number
Ch Freg 5.58 GHz Try  Free 100

Occupied Bandwiidth Averages: 100 - On Off

Sweep Time 1.000 ms Avg Mode
Exp Repeat

Ref30 dBm Atten 40 dB
hlax Hold

On Oif

LA

o oy Occ BW % Pwr
| st A ) 53,00 %l
I

DBEW Spar
40.0000000 MHz

Center 5.580 00 GHz Span 40 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

Occupied Bandwidth cc B % Par P

17.2607 MHz
Optimize
Ref Level
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OFDM (802.11a-140ch)

H: Agilent R T | Meas Setup
Avg Number
Ch Freg 5.7 GHz Triy  Free 100
Occupied Bandwidth - L i
Avg Mode
Exp Repeat
Ref30 dBm Atten 40 dB
Max Hold
On Off
?‘(’-‘W-ﬁrﬁr’wﬂ-ﬁm-’w‘_\‘ —d
e Occ BW % Pwir
oy o
"‘““f“(wjb'mn 99.00 %
DBW Spar
Center 5.700 00 GHz Span 40 MHz [t |
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
- - 1 dB
Occupied Bandwidth -26.00 dB
17.3312 MH
Hz Optimize
' Ref Level
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OFDM (802.11n-36¢ch)

Ch Freg 5.18 GHz Try  Free

Occupied Bandwidth Averages: 100 -

Ref 30 dBm Atten 40 dB

B tuiiniih .l
."rﬁ"“ h—-~--—n.‘__~v\‘M

M‘“"“RWWM

Center 5.180 00 GHz Span 40 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

On Oif

Exp Repeat

Occupied Bandwidth
18.1348 MHz

Freg Error

th

 Agilent R T | heas Setup

Ayg Number
100

Avg Mode

Max Hold
On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level

OFDM (802.11n-40ch)

i Agilent R T | heas Setup

Ch Freg 5.2 GHz Try  Free

Occupied Bandwidth Averages: 100 -

Ref 30 dBm Atten 40 dB
#Peak

¢Mwww-\.,..w-__w
L
dB/ Pl o
e U
Offst byl e

1
dB

Center 5.200 00 GHz Span 40 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

On Oif

Exp Repeat

Occupied Bandwidth
18.0352 MHz

Ayg Number
100

Avg Mode

Max Hold
On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level
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OFDM (802.11n-48ch)

W Agilent

Ch Freg
Oecupied Bandwidth

5.24 GHz Try  Free

Averages: 100 -

Ref 30 dBm Atten 40 dB

R T
vty

S
{ ""*w“
VI‘#N,J\,, e
b

Center 5.240 00 GHz
#Res BW 470 kHz

Span 40 MHz
Sweep 1 ms (1001 pts)

#VBW 1.5 MHz

Occupied Bandwidth
18.1007 MHz

R T IMeasSetup

Ayg Number
100

On Oif

Avg Mode

Exp Repeat

Max Hold

On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level
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OFDM (802.11n-52ch)
© Agilent R T | MeasSewp

Ayg Number
Ch Freg 5.26 GHz Try  Free 100

Oecupied Bandwidth Averages: 100 - On Off

Avg Mode
Exp Repeat

Ref30 dBm Atten 40 dB
Max Hold

On Off

JE PRy e

M .v

",

e l"'lﬁf“ 0,
gy S Oce BW % Puwir
et ol 99.00 %

CBW Spar

Center 5.260 00 GHz Span 40 MHz [JIREEEEEellE

#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

Occupied Bandwidth - P
18 1344 MHz : —
Optimize

Freq Error
req =t Ref Level

OFDM (802.11n-60ch)
s Agilent R T | MeasSep

Ayg Number
Ch Freg 5.3 GHz Try  Free 100
Occupied Bandwidth Averages: 100 - e
Avg Mode
Exp Repeat
Ref30 dBm Atten 40 dB
#Peak Max Hold
On off
P e
T 2 Occ BW % Pur
ol
Offst | fuapwal™ ! 99.00 %
1
dB
CBW Spar
Center 5.300 00 GHz Span 40 MHz [[IRat
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
- - . X dE
Occupied Bandwidth 0 S -26.00 dB
18.0760 MH : —
Optimize
Ref Level
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OFDM (802.11n-64ch)

W Agilent

Ch Freg
Oecupied Bandwidth

5.32 GHz Try  Free

Averages: 100 -

Ref 30 dBm Atten 40 dB

A Lpbitt Libhas i
¢’, T g | ;
dB/ "%‘”’M k“"w- e
Offst |, shsad ™ ki

1
dB

Center 5.320 00 GHz
#Res BW 470 kHz

Span 40 MHz
Sweep 1 ms (1001 pts)

#VBW 1.5 MHz

L.,

Occupied Bandwidth
18.1171 MHz

z

R T IMeasSetup

Ayg Number
100

On Oif

Avg Mode

Exp Repeat

Max Hold

On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level
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OFDM (802.11n-100ch)

Ch Freg 5.5 GHz Try  Free

Occupied Bandwidth Averages: 100 -

Ref 30 dBm Atten 40 dB

L

Worwg
iz |

Center 5.500 00 GHz Span 40 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
Occupied Bandwidth
18.0797 MHz

Freg Error
th

On Oif

Exp Repeat

 Agilent R T | heas Setup

Ayg Number
100

Avg Mode

Max Hold
On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level

OFDM (802.11n-116ch)

i Agilent R T | heas Setup

Ch Freg 5.58 GHz Try  Free

Occupied Bandwidth Averages: 100 -

Ref 30 dBm Atten 40 dB
#Peak

i L Pt ,_n-m-.wm\-...‘g

L Moo,
Offst  aagtle P AR iyl
1
dB

Center 5.580 00 GHz Span 40 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

Occupied Bandwidth
18.3114 MHz

eg Error

On Oif

Exp Repeat

Ayg Number
100

Avg Mode

Max Hold
On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level
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Test Report

OFDM (802.11n-140ch)

W Agilent

Ch Freg
Oecupied Bandwidth

5.7 GHz Try  Free

Averages: 100 -

Ref 30 dBm Atten 40 dB

Mu‘wm‘r-uf‘huvw

dB/ o
Offst |yl

1
dB

Hiprn,
A oy

Center 5.700 00 GHz
#Res BW 470 kHz

Span 40 MHz
Sweep 1 ms (1001 pts)

#VBW 1.5 MHz

R T IMeasSetup

Ayg Number
100

On Oif

Avg Mode

Exp Repeat

Max Hold

On Off

Dcc BYW %o P
99.00 %

CBW Spar
400000000 MHz

*dB
-26.00 dB

Optimize
Ref Level
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10. MAXIMUM CONDUCTED OUTPUT POWER
10.1 Test procedure

KDB 789033 v01r03— Section E d) Maximum conducted output power
10.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

(i) Measure the duty cycle, x, of the transmitter output signal as described in section B).

(ii) Set span to encompass the 26 dB EBW (or, alternatively, the entire 99% occupied bandwidth)
of the signal.

(iii) Set RBW = 1 MHz.

(iv) Set VBW = 3 MHz.

(v) Number of points in sweep = 2 Span / RBW. (This ensures that bin—to—bin spacing is <
RBW/2, so that narrowband signals are not lost between frequency bins.)

(vi) Sweep time = auto.

(vii) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.
(viii) Do not use sweep triggering. Allow the sweep to “free run”.

(ix) Trace average at least 100 traces in power averaging (i.e., RMS) mode; however, the number
of traces to be averaged shall be increased above 100 as needed to ensure that the average
accurately represents the true average over the on and off periods of the transmitter.

(x) Compute power by integrating the spectrum across the 26 dB EBW (or, alternatively, the entire
99% occupied bandwidth) of the signal using the instrument’s band power measurement function
with band limits set equal to the EBW (or occupied bandwidth) band edges. If the instrument
does not have a band power function, sum the spectrum levels (in power units) at 1 MHz intervals
extending across the 26 dB EBW (or, alternatively, the entire 99% occupied bandwidth) of the
signal.

xi) Add 10 log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times (because the measurement represents an
average over both the on and off times of the transmission). For example, add 10 log(1/0.25) =
6 dB if the duty cycle is 25 percent.

Limits FCC &15.407 (a)(1) , IC RSS-210 A9.2 (1)

Maximum Peak Output Power Test Instruments

Description Model Serial Number Cal. Due Date

Spectrum Analyzer E4440A US42041281 2013-09-11

10.3 Measurement results

EUT Mobile Computer MODEL Dolphin 6110

MODE OFDM ENVIRONMENTAL CONDITION 24 C, 43 % R.H.

INPUT POWER | 120 Va.c., 60 Hz
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(802.11a)
Channel requency Conducted Power Output(dBm) Measured + 1 o sured + Duty
Dut
CHANNEL (MHz) Detector (dBm) Duty Cycle CycIeL(jdme) Cycle(mw)
36 5180 AVG 10.13 0.59 10.72 11.80
40 5200 AVG 9.97 0.59 10.56 11.38
48 5240 AVG 9.79 0.59 10.38 10.91
(802.11a)
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 24 C , 43 % R.H.
INPUT POWER | 120 Va.c., 60 Hz
Channel requency Conducted Power Output(dBm) Measured + 1 o - sured + Duty
Dut
CHANNEL (MHz) Detector (dBm) Duty Cycle CyC|eL(jdme) Cycle(mW)
52 5260 AVG 10.16 0.59 10.75 11.89
60 5300 AVG 10.08 0.59 10.67 11.67
64 5320 AVG 9.86 0.59 10.45 11.09
(802.11a)
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 24 C , 43 % R.H.
INPUT POWER | 120 Va,c., 60 Hz
Channel requency Conducted Power Output(dBm) Measured + | o osured + Duty
D
CHANNEL (MHz) Detector (dBm) Duty Cycle Cyolel(Jtt:inm) Cycle(mW)
100 5500 AVG 8.83 0.59 9.42 8.75
116 5580 AVG 7.93 0.59 8.52 7.11
140 5700 AVG 7.09 0.59 7.68 5.86
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(802.11n)
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 24 C , 43 % R.H.
INPUT POWER | 120 Va.c., 60 Hz
Channel requency Conducted Power Output(dBm) Measured + | o osured + Duty
D
CHANNEL (MHz) Detector (dBm) Duty Cycle Cyolel(Jtt:inm) Cycle(mW)
36 5180 AVG 9.95 0.58 10.53 11.30
40 5200 AVG 9.49 0.58 10.07 10.16
48 5240 AVG 9.76 0.58 10.34 10.81
(802.11n)
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 24 C, 43 % R.H.
INPUT POWER | 120 Va.c., 60 Hz
Channel requency Conducted Power Output(dBm) Measured + | o osured + Duty
D
CHANNEL (MHz) Detector (dBm) Duty Cycle Cyolel(Jtt:inm) Cycle(mW)
52 5260 AVG 9.98 0.58 10.56 11.38
60 5300 AVG 10.18 0.58 10.76 11.91
64 5320 AVG 9.60 0.58 10.18 10.42
(802.11n)
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 24 C , 43 % R.H.
INPUT POWER | 120 Va,c., 60 Hz
Channel requency Conducted Power Output(dBm) Measured + | \1o 2sured + Duty
Dut
CHANNEL (MHz) Detector (dBm) Duty Cycle CycIeL(jdme) Cycle(mw)
100 5500 AVG 9.31 0.58 9.89 9.75
116 5580 AVG 7.47 0.58 8.05 6.38
140 5700 AVG 7.11 0.58 7.69 5.87
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ESTECH Co., Ltd. K m Electromagnetic

11
11

11

. Peak power spectral density (PPSD)
.1 Test procedure

789033 D01 General UNII Test Procedures vO1r03 F) Peak power spectral density (PPSD)

.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

1) Create an average power spectrum for the EUT operating mode being tested by following the
instructions in section E)2) for measuring maximum conducted output power using a spectrum
analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives
to each) and apply it up to, but not including, the step labeled, “Compute power:--”. (This

2) Use the peak search function on the instrument to find the peak of the spectrum.

3) Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the
peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step E)2)g)(viii), add 1
dB to the final result to compensate for the difference between linear averaging and power

4) The result is the PPSD.

5) The above procedures make use of 1 MHz resolution bandwidth to satisfy the 1 MHz
measurement bandwidth specified in the 15.407(a)(5). That rule section also permits use of
resolution bandwidths less than 1 MHz “provided that the measured power is integrated to show
the total power over the measurement bandwidth” (i.e., 1 MHz). If measurements are performed
using a reduced resolution bandwidth and integrated over 1 MHz bandwidth, the following

a) Set RBW = 1/T, where T is defined in section B)1)a).

b) Set VBW = 3 RBW

c) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Limits : FCC&15.407 (a)(1) IC RSS-210 A9.2(1)

The peak power density Test Instruments

Description Model Serial Number Cal. Due Date

Spectrum Analyzer E4440A US42041281 2013-09-11
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11.3 Measurement results
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 23 C, 43 % R.H.
INPUT POWER | 120 Va.c., 60 Hz
802.11a
Channel
CHANNEL Frequency Measured PPSD (dBm) PPSD Limit Margin
(MHz)
36 5180 2.24 4.0 1.76
40 5200 1.84 4.0 2.16
48 5240 1.69 4.0 2.31
802.11a
Channel
CHANNEL Frequency Measured PPSD (dBm) PPSD Limit Margin
(MHz)
52 5260 1.48 11.0 9.52
60 5300 2.20 11.0 8.80
64 5320 2.33 11.0 8.67
802.11a
Channel
CHANNEL Frequency Measured PPSD (dBm) PPSD Limit Margin
(MHz)
100 5500 0.99 11.0 10.01
116 5580 0.10 11.0 10.90
140 5700 -0.40 11.0 11.40
802.11n
Channel
CHANNEL Frequency Measured PPSD (dBm) PPSD Limit Margin
(MHz)
36 5180 2.14 4.0 1.86
40 5200 1.33 4.0 2.67
48 5240 1.65 4.0 2.35

Report Number : ESTF151308-004 , Web : www. estech. co. kr

EST-QP-20-

01(1)-(F15)

Page 70 of 100




ESTECH Co., Ltd. ) | Electromagnetic
u@l b F
iiiplg‘.a im:i“ 'l'l-uil_u l-hl_'n-nlm I, |nterfEI"EI'ICE
h'ul;u‘II_ 1?;nlﬂr%ﬂ:lgl"inlul:r g m TESt Repﬂrt
11.3 Measurement results
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM ENVIRONMENTAL CONDITION 23 C, 43 % R.H.
INPUT POWER | 120 Va.c., 60 Hz
802.11n
Channel
CHANNEL Frequency Measured PPSD (dBm) PPSD Limit Margin
(MHz)
52 5260 1.82 11.0 9.18
60 5300 2.09 11.0 8.92
64 5320 1.65 11.0 9.35
802.11n
Channel
CHANNEL Frequency Measured PPSD (dBm) PPSD Limit Margin
(MHz)
100 5500 0.86 11.0 10.14
116 5580 -1.12 11.0 12.12
140 5700 -1.44 11.0 12.44
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11.4 Trace data
OFDM (802.11a—36c¢ch)
(Avg)
e Agilent R T | Peak Search
Ch Freg £.18 GHz Trig  Free Mext Peak
Channel Power - —
Marker 5.178620000 GHz | Next Pk Right
Mkr1 5.178 62 GHz
_0.083 dBm
] MNext Pk Left
Min Search
Pk-Pk Search
Center 5.180 00 GHz Span 41.85 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power 0 ctral Density il ICE
10.13 dBm /24.4490 MHz -63.75 dBm/Hz o
1aof2

gilent Technologies

OFDM (802.11a-40ch)

(Avg)
4 Agilent R T | Peak Search
Ch Freq 5.2 GHz Trig  Free MNext Peak
Channel Power -
Marker 5.199040000 GHz [ ——
Mkr1 5.199 04 GHz
__0.477 dBm
] Mext Pl Left
Min Search
Pk-Pk Search
Center 5.200 00 GHz Span 41.7 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)
## |RSUEE () ctral Density Mkr @ CF
9.97 dBm /24.3590 MHz -63.90 dBm/Hz ore
10f2
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OFDM (802.11a—48ch)
(Avg)
e Agilent R T | Peak Search
Ch Freg £.24 GHz Trig  Free Mext Peak
Channel Power - —
Marker 5.241210000 GHz | Next Pk Right
Mkr1 5.241 21 GHz
0632 dBm
] MNext Pk Left
Min Search
Pk-Pk Search
Center 5.240 00 GHz Span 41.7 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power O ral Density Wkr©® CF
9.79dBm /24.3600 MHz -64.08 dBm/Hz More
1aof2

Copyright 200 Agilent Technologies
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OFDM (802.11a-52ch)
(Avg)
e Agilent R T | BwaAvw
Res BV‘}
Ch Freg 5.26 GHz Trig  Free 1.0 MHz
Channel Power - Autn—M_an'
Video BW
RBW 1.0 MHz feo B
Mkr1 5.26151 GHz [fadis Man
Ref 20 dBm Atten 30 dB _ 0.838dBm VEWIREW
' | 1.00000
Auto Ilan
Average
200
Wh‘"’"m On Off
| AvgivBW Type
Pur (RMS) >
Center 5.260 00 GHz Span 52 MHz |t Man
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Py tral Density
-63.88 dBm/Hz SpaniRBW
106
Auto Ian

OFDM (802.11a-60ch)

(Avg)
4 Agilent R T | Peak Search
Ch Freq 5.3 GHz Trig  Free MNext Peak
Channel Power - —_—
Marker 5.302370000 GHz [ ——
Mkr1 5.302 37 GHz
Ref20 dBm Atten 30 dB ) 0.124 dBm
! | Mext Pl Left
Min Search
Pk-Pk Search
Center 5.300 00 GHz Span 51.47 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)
Py tral Density Mkr @ CF
10.08 dBm /25.1180 MHz -63.92 dBm/Hz ore
10f2
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OFDM (802.11a—64ch)

(Avg)
e Agilent R T | Peak Search
Ch Freg £.32 GHz Trig  Free Mext Peak
Channel Power [Averages:i2o0 | |
Marker 5.321650000 GHz | ———
Mkr1 5.32165 GHz
Ref 20 dBm Atten 30 dB . 0.009 dBm
' | Mext Pk Left
Min Search
Pk-Pk Search
Center 5.320 00 GHz Span 54.98 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power 0 ctral Density il ICE
9.86 dBm /26.8340 MHz -64.43 dBm/Hz o
1of2

gilent Technologies

Report Number : ESTF151308-004 , Web : www. estech. co. kr Page 75 of 100

EST-QP-20-01(1)-(F15)




fim 1015, World Yenluwe Center |
I%-h Gazan-dong, Guscheon-gu,

ESTECH Co., Ltd.

.‘ic-uull_ 154-8B03, Korea I I(C:

Electromagnetic
Interference
Test Report

OFDM (802.11a-100ch)

(Avg)
w Agilent R T |Peak8earch

Ch Freg 5.5 GHz Trig  Free Mext Peak
Channel Power Averagesi2o0 | |
Marker 5.499000000 GHz | NexPrRion
Mkr1 5.499 00 GHz
Ref 20 dBm Atte_.n 30 dB . -1.327 dBm
' i Next Pl Left
Min Search

FPlk-Fk Search

Center 5.500 00 GHz Span 58.83 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power 0 ctral Density il ICE
8.83 dBm /28.7130 MHz -65.75 dBm/Hz o
10f2

gilent Technologies

OFDM (802.11a-116ch)

(Avg)
4 Agilent R T |Peak8earch

Ch Freq 555 GHz Trig  Free MNext Peak
Channel Power -
Marker 5.579180000 GHz [ ——
Mkr1 5.579 18 GHz
Ref20 dBm Atten 30 dB ) -2.222 dBm
! | Mext Pl Left
Min Search
Pk-Pk Search
Center 5.580 00 GHz Span 62.88 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)
## |RSUEE () ctral Density Mkr @ CF
7.93 dBm /30.6900 MHz -66.94 dBm/Hz ore
10f2
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OFDM (802.11a-140ch)

(Avg)
w Agilent R T | PeakSearch
Ch Freg 5.7 GHz Trig  Free Mext Peak
Channel Power [Averages:i2o0 | |
Marker 5.701910000 GHz | ———
Mkr1 5.701 91 GHz
Ref 20 dBm Atten 30 dB . -2.722 dBm
' | Mext Pk Left
Min Search
Pk-Pk Search
Center 5.700 00 GHz Span 63.67 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power Qi ral Density Mir® CF
7.09dBm /31.0710 MHz -67.84 dBm/Hz o
1of2

Copyright 200 Agilent Technologies
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11.4 Trace data

OFDM (802.11n-36¢h)

(Avg)

s Agilent R T |PeakSearch

Ch Freg £.18 GHz Trig  Free Mext Peak
Channel Power Averagesi2o0 | |
Marker 5.178880000 GHz | NexPrRion
Mkr1 5.178 88 GHz
Ref 20 dBm Atte_.n 30 dB . 0.208 dBm
' i Next Pl Left
Min Search

FPlk-Fk Search

Center 5.180 00 GHz Span 53.43 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power 0 ctral Density il ICE
9.95dBm /26.0760 MHz -64.22 dBm/Hz o
10f2

gilent Technologies

OFDM (802.11n-40ch)

(Avg)
4 Agilent R T |Peak8earch

Ch Freq 5.2 GHz Trig  Free MNext Peak
Channel Power -
Marker 5.198920000 GHz [ ——
Mkr1 5.198 92 GHz
Ref20 dBm Atten 30 dB ) -1.016 dBm
! | Mext Pl Left
Min Search
Pk-Pk Search
Center 5.200 00 GHz Span 54.02 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)
## |RSUEE () ctral Density Mkr @ CF
9.49 dBm /26.3660 MHz -64.72 dBm/Hz ore
10f2
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OFDM (802.11n-48ch)

(Avg)
e Agilent R T | Peak Search
Ch Freg £.24 GHz Trig  Free Mext Peak
Channel Power [Averages:i2o0 | |
Marker 5.239000000 GHz | ———
Mkr1 5.239 00 GHz
Ref 20 dBm Atten 30 dB . 0.699 dBm
' | Mext Pk Left
Min Search
Pk-Pk Search
Center 5.240 00 GHz Span 52.71 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power i ral Density Mkr© CF
9.76 dBm /25.7250 MHz -64.34 dBm/Hz o
1of2

Copyright 200 Agilent Technologies
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OFDM (802.11n-52ch)
(Avg)
e Agilent R T | Peak Search
Ch Freg £.26 GHz Trig  Free Mext Peak
Channel Power -
| Mext Pk Right
Mkr1 5.262 27 GHz
Ref 20 dBm Atte_.n 30 dB . 0.530 dBm
' i Next Pl Left
Min Search

FPlk-Fk Search

Center 5.260 00 GHz Span 54.1 MHz
#Res BW 1 MHz H#VBW 8 MHz Sweep 1 ms (1001 pts)
Channel Power Pow tral Density il ICE
9.98 dBm /26.4030 MHz -64.24 dBm/Hz o
10f2

OFDM (802.11n-60ch)

(Avg)
4 Agilent R T |Peak8earch

Ch Freq 5.3 GHz Trig  Free MNext Peak
Channel Power -
Marker 5.301240000 GHz [ ——
Mkr1 5.301 24 GHz
Ref20 dBm Atten 30 dB ) 0.265 dBm
' | MNext Pl Left
Min Search
Pk-Pk Search
Center 5.300 00 GHz Span 51.82 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)
e | Channe 1) Pow tral Density Mir® CF
10.18 dBm /25.2910 MHz -63.85 dBm/Hz ore
10f2
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OFDM (802.11n-64ch)

(Avg)
e Agilent

R T

Trig  Free

Averages: 200 -

Mkr1 5.318 70 GHz
0.701 dBm

Ch Freg 5.32 GHz

Channel Power

Marker 5.318700000 GHz

Ref 20 dBm Atten 30 dB

Span 54.07 MHz
Sweep 1 ms (1001 pts)

Center 5.320 00 GHz

#Res BW 1 MHz #VBW 8 MHz
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12. band-edge and out of band
12.1 Test procedure

emissions.

789033 D01 General UNII Test Procedures vO1r03 G) Peak excursion measurement

12.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

a) Set RBW =1 MHz.
b) VBW = 3 MHz.

d

)

c) Detector = peak.
) Trace mode = max—hold.
)

e) Allow the sweeps to continue until

the trace stabilizes.

f) Use the peak search function to find the peak of the spectrum

Limit : FCC8&15.407 (a) ()

Band Edge&Out of Emission Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4407B US42041281 2013-09-11
Spectrum Analyzer FSV40 100939 2014-01-26
12.3 Measurement results of band—edge & out of emission
802.11b
EUT Mobile Computer MODEL Dolphin 6110
MODE OFDM O AL 23 °C, 43 % R.H.

INPUT POWER | 120 Va.c., 60 Hz

Frequency Mode Measured Peak Max Permissible Peak Margin
(channel) (Data Rate) Excursion Ratio [dBm] | Excursion Ratio [dBm] ©

5180(36) 802.11a(6Mbps) 10.65 13.00 2.35
5180(36) 802.11n(6.5Mbps) 10.68 13.00 2.32
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12.4 Trace data of PEAK EXCURSION
OFDM (802.11a—-36c¢ch)
i Agilent R T |Peak8earch
Atten 30 dB '. Mext Peak
Mext Pk Right
MNext Pk Left
iin Search
FPl-FPk Search
Mkr © CF

Center 5.180 00 GHz Span 25 MHz M’f;e
#Res BW 1 MHz HVBW 3 MHz Sweep 1 ms (601 pts)

OFDM (802.11n-36¢ch)

i Agilent R T | PeakSearch

Atten 30 dB -10 Mext Pealk

R L Next Pk Right
5 Next Pk Left
Marker A
3.040000 MHz i Seareh
1N =earc
200
M1 Wi
] PPk Search
Mkr © CF

Center 5.180 00 GHz Span 25 MHz M’f;e
#Res BW 1 Sweep 1 ms (601 pts)
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13. DYNAMIC FREQUENCY SELECTION

13.1 Overview
Limits
INDUSTRY CANADA

IC RSS-210 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows :
RSS-210 Issue 7 A9.4 (b) (ii) Channel Availability Check Time
RSS-210 Issue 7 A9.4 (b) (iv)Channel closing time the maximum channel closing time is 260ms

FCC

815.407(h) and FCC 06-96 APPENDIX"COMPLIANCE MEASUREMENT PROCEDURES FOR

UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING IN THE 5250-5350

MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC FREQUENCY SELETION"

Table 1 : Applicability of DFS requirements prio to use of a channel

Operational mode
Master radar radar
detection detection)
Non—-QOccupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availavility Check Time| Yes Not required Not required
Uniform Spreading Yes Not required Not required

Table 2: Applicability of DFS requirements during normal operation

Operational Mode
Requirement Client (without Client(with radar
Master radar detection)
detection)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes
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Table 3 : Interference Threshold values, Master or Client incorporating in—Service Monitoring

Maximum Value (See Notes 1 and 2)
= 200 milliwatt -64 dBm
< 200 milliwatt —-62 dBm

Note 1: This is the level at the input of the receiver assuming a O dBi receive antenna. Note 2:
Throughout these test procedures an additional 1 dB has been added to the amplitude of the test
transmission waveforms to account for variations in measurement equipment. This will ensure
that the test signal is at or above the detection threshold level to trigger a DFS response.

Table 4 provides the response requirements for Master and Client Devices incorporating DFS.

Parameter Value

Non—occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds See Note 1.

200 milliseconds + an aggregate of
Channel Closing Transmission Time 60 milliseconds over remaining 10
second period. See Notes 1 and 2.

Minimum 80% of the U-NIl 99%
U-NII Detection Bandwidth transmission power bandwidth. See
Note 3.

Note 1: The instant that the Channel Move Time and the Channel Closing Transmission Time
begins is as follows: ¢ For the Short Pulse Radar Test Signals this instant is the end of the Burst.
» For the Frequency Hopping radar Test Signal, this instant is the end of the last radar Burst
generated. ¢ For the Long Pulse Radar Test Signal this instant is the end of the 12 second period
defining the Radar Waveform. Note 2: The Channel Closing Transmission Time is comprised of
200 milliseconds starting at the beginning of the Channel Move Time plus any additional
intermittent control signals required to facilitate a Channel move (an aggregate of 60
milliseconds) during the remainder of the 10 second period. The aggregate duration of control
signals will not count quiet periods in between transmissions. Note 3: During the U—-NIl Detection
Bandwidth detection test, radar type 1 is used and for each frequency step the minimum
percentage of detection is 90 percent. Measurements are performed with no data traffic.
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Table 5 — Short Pulse Radar Test Waveforms
Pulse Width Number of | Minimum Percentage of| Minimum Number of
Radar Type PRI (usec) . .
(usec) Pulses Successful Detection Trials
111 1428 18 60% 30
211-5 150-230 23-29 60% 30
3(6-10 200-500 16-18 60% 30
4111-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Waveform
Minimum
Pulse Width|Chirp Width Number of |\ per of | PErcentage| Minimum
Radar Type (usec) (MH2) PRI (usec) | Pulses per Bursts of Number of
W Burst Successful Trials
Detection
5 50-100 5-20 1000-2000 1-3 8-2 80% 30
Table 7 — Frequency Hopping Radar Test Waveform
Minimum
Pulse Width|Chirp Width Number of |\ per of | Percentage| Minimum
Radar Type (usec) (MH2) PRI (usec) | Pulses per Bursts of Number of
H Burst Successful Trials
Detection
6 1 333 300 9 0.333 70% 30
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TEST AND MEASUREMENT SYSTEM AND Procedure

Radar Test O
Signal Generator Master

Qutput Q

LM— 2 Way 2. Way

Splitter/ Splitter!
ATT 0 dB | Combiner Combiner

O O Spectrum

uuT Analyzer
(Client) (with 10 dB internal
Attenuation)

1. the radar pulse generator is setup to provide a pulse at the frequency that the Master and Client
are operating.

2. The vector signal generator is adjusted to provide the radar burst at a level of approximately —
62kBm at the antenna of the Master device

3. A trigger is provided from the pulse generator to the DFS monitoring system in order to capture
the traffic and the occurrence of the radar pulse

4. The Client Device (EUT) is set up per the diagram in Figure 3—1 and communications between
the Master device and the Client is established

5. The MPEG file specified by the FCC (6 1/2 Magic Hours)is streamed from the "file computer"
through the Master to the Slave Device and played in full motion video using media player Classic
Ver.6.4.8.6 in order to properly load the network

6. The real time spectrum analyzer is set to record a 12 sec window to any transmissions
occurring up to and after 10sec

7. The system is again setup and the monitoring time is shotened in order to capture the channel
closing transmission time. This time is measured to insure that the client ceases transmissin within
200ms and the aggregate of emissions occurring after 200ms up to 10 sec do not exceed 60ms

8. After the initial radar burst the channel is monitored for 30 minututes to insure no transmission
or beacons occur. A second monitoring setup is used to verify that the Master and Client have
both moved to different channels
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13.2 Measurement results
Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US42041281 2013-09-11
Vector Signal Generator| SMBV100A 256663 2014-01-25
Description 'V'anurvacwr Model S/N nember FCC ID
Wireless AP Ruckus Zone Flex 7363 4609550002 U2M-zf73xx—1
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RADAR WAVEFORM AND TRAFFIC
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! | l [ | | | 1 (Tracking Ref)
L LUl LLLALL B
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RADAR WAVEFORM AND TRAFFIC
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MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

the delta marker is set at the end of the last WKAN transmission following the radar pulse. This
delta is the channel move time

the aggregate channel closing transmission time is calculated as follows :

Aggregate Transmission Time =

(Number of analyzer bins showing transmission)*(dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200msec) and ends no earlier than (Reference Marker + 10 sec).

the observation peiod over which the IC aggregate time is calculated begins at (Reference Marker)
and ends no earlier than (Reference Marker +10 Sec)

RESULT
Adenc Channel Move Time Limit
gency (sec) (sec)
FCC/IC 0.624 10
Adenc Aggregate Channel Closing Transmission Time Limit
gency (msec) (msec)
FCC 1.8 60
IC 201.8 260
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CHANNEL CLOSING TIME
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Non-occupancy period
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Agilent Technologies
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14. Photographs of test setup
14.1.Setup for Radiated Test : 30 ~ 1 000 MHz
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= |
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14.2. Setup for Radiated Test :Above 1 000 MHz
[ Front |

Report Number : ESTF151308-004 , Web : www. estech. co. kr Page 98 of 100
EST-QP-20-01(1)-(F15)




ESTECH Co., Ltd. Electromagnetic
fn 015, World Yt Conter 1, Interference
Seoul , 1%&8?%[:: - T'ESt Repﬂrt

14.3. Setup for Conducted Test : 0.15 ~ 30 MHz
[ Front ]

[ Rear ]
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14.4. Photographs of EUT

[ Front ]
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Appendix 2. Antenna Requirement
1. Antenna Requirement

1.1 Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device.

And according to FCC 47 CFR Section 15.24

1.2 Antenna Connected Construction

The antenna types used in this product are Intergrated Sandwich antenna . The maximum Gain of this
antenna 5 Ghz is 3.55 dBi.
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