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the sample EUT tested as described in this report is in compliance with conducted and radiated
emission limits of FCC Rules Part 15.249.

The test results of this report relate only to the tested sample identified in this report.
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FCC ID: O62-DHNO

1. GENERAL INFORMATION
1.1.  Product Description

General:

Product Name:

Dongle

Brand Name:

hp

Model No.:

DHNO

Model Difference:

N/A

Transmit Power

96.82dBuV/m at 3m.

Operation Frequency:

2403 - 2475MHz

Channel Number:

73

Channel Space:

1MHz

Modulation Type:

GFSK

Hardware Version:

N/A

Software Version:

N/A

Power Supply:

5Vdc from USB Port

Antenna Designation: PIFA Antenna, Gain:-1.54dBi

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R SRS WHREL RS F O PO RETRTI0R  AFRAGANTEGFT 0 AT IRA Y
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/#7#* # I "% % 74 A ¥ Bl % 7 1 213451
e AR RRF U2 P |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com

Member of SGS Group




Report No.: E2/2014/40034
FCC ID: 062-DHNO Issue Date: May 16, 2014
Page 6 of 37

1.2. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: O62-DHNO filing to comply with
Section 15.249 of the FCC Part 15, Subpart C Rules.

1.3. Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4:2009. Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4. Test Facility

The measurement facilities used to collect the 3m Radiated Emission and AC power line
conducted data are located on the address of SGS Taiwan Ltd. Electronics & Communication
Laboratory No.2, Keji 1st Rd., Guishan Township, Taoyuan County, Taiwan which are
constructed and calibrated to meet the FCC requirements in documents ANSI C63.4: 2009.
FCC Registration Number: 628985. The address of SGS Taiwan Ltd. Electronics &
Communication Laboratory 1F, No.134, Wukung Road New Taipei City TAIWAN 24803,
Canada Registration Number: 4620A-5.

The 10 m Open Area Test Sites located on the address of SGS Taiwan Ltd. Electronics &
Communication Laboratory No.2, Keji 1st Rd., Guishan Township, Taoyuan County, Taiwan
which is constructed and calibrated to meet the CISPR 22/EN 55022 requirements. FCC
Registration Number: 455997. The address of SGS Taiwan Ltd. Electronics &
Communication Laboratory 1F, No.134, Wukung Road New Taipei City TAIWAN 24803, IC
Registration Number: 4620A-6.

1.5. Special Accessories

There are no special accessories used while test was conducted.

1.6. Equipment Modifications

There was no modification incorporated into the EUT.
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its
emission characteristics in a continuous normal application.

2.2. EUT Exercise
An engineering test mode (software/firmware) that applicant provided was utilized to
manipulate the EUT into transmit, selection of the test channel, and modulation scheme.

2.3. Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to
the requirements in Section 7.3.1 of ANSI C63.4-2009. Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz and the
measurement procedure 7.3 in ANSI 63.4:2009 is followed to carry out the test. The
CISPR Quasi-Peak and Average detector mode is employed according to 815.107

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn table
shall rotate 360 degrees to determine the position of maximum emission level. EUT is
set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the
polarization of receiving antenna both horizontal and vertical. In order to find out the
max. emission, the relative positions of this hand-held transmitter(EUT) was rotated
through three orthogonal axes according to the requirements in Section 8 and 13 of
ANSI C63.4-2009.
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FCC ID: O62-DHNO

2.4. Limitation

(1) Conducted Emission
According to section 15.207(a) Conducted Emission Limits is as following.

Frequency Conducted Limit (dBuV)
(MHz) Quasi-Peak Average

0.15-0.5 66 - 56 56 - 46
05-5 56 46
5-30 60 50

(2) Radiated Emission 15.249(a)

The field strength of emissions from intentional radiators operated within these frequency
bands shall comply with the following.

Frequency Field strength of Field strength of i
i Distance (m)
(MHz) Fundamental Harmonics
50 mV/m 500 uV/m
902 - 928 3
(94dBuV/m) (54dBuV/m)
50 mV/m 500 uV/m
2400 - 2483.5 3
(94dBuV/m) (54dBuV/m)
50 mV/m 500 uV/m
5725 - 5875 3
(94dBuV/m) (54dBuV/m)
250 mV/m 2500 uV/m
24.0 — 24.25GHz 3
(107.95dBuV/m) (67.95dBuV/m)
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(3) Radiated Emission15.249 (d)

Emission Radiated outside of the specified frequency bands, except for harmonics, shall
be attenuated by at least 50dB below the level of the fundamental or to the general
radiated emission limits in Section 15.209 and as below, whichever is the lesser

attenuation.
Frequency Field strength Distance (m) Field strength at 3m
(MHz) uVv/m dBuV/m
1.705-30 30 30 69.54
30-88 100 3 40
88-216 150 3 43.5
216-960 200 3 46
Above 960 500 3 54

(4) Radiated Emission 15.249(e)

For frequencies above 1000MHz, the above field strength limits are based on average
limits. The peak filed strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20dB under any condition of modulation.

Remark: 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT distance
of meters.

3. Only spurious frequency is permitted to locate within the Restricted Bands
specified in provision of £ 15.205

4. Emission spurious frequency which appearing within the Restricted Bands
specified in provision of £15.205, then the general radiated emission limits in &
15.209 apply.
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2.5. Configuration of Tested System

Fig. 2-1 Radiated Emission & Conducted (Antenna Port) Configuration

EUT Notebook

Fig. 2-2 AC Power Line Conducted Emission

EUT Notebook

Table 2-1 Equipment Used in Tested System

Item| Equipment Mfr/Brand | Model/TypeNo. |  Series No. Data Cable | Power Cord
1. Notebook Lenovo L430 R9-YYG88 | shielding | Un-shielding
5 | Test Software | . BUS N/A N/A N/A N/A

Commander

Note: All the above equipment/cables were placed in worse case positions to maximize emission signals

during emission test.
Grounding: Grounding was in accordance with the manufacturer’s requirements and conditions for the

intended use.
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
AC Power Line Conducted
§15.207(a) . Compliant
Emission
§15.249(a)(e) Radiated Emission Compliant
815.249(e) 20dB Bandwidth Measurement Compliant

4. DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.
The EUT is staying in continuous transmitting mode.

Channel Low (2403MHz), Channel Mid (2440MHz), Channel High: (2475MHz) and Standby mode
were chosen for full testing.

The field strength of radiation emission was measured as EUT stand-up position (H mode) and lie down
position (E1, E2 mode) Transmitter for channel Low, Mid and High, and the worst case E2 position
was reported.
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5. MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
20dB Bandwidth +/- 123.36 Hz
Temperature +/-0.8 °C
Humidity +-4.7%
DC / AC Power Source DC= +/- 1%, AC=+/- 0.2%

Radiated Spurious Emission:

30MHz - 180MHz: +/- 3.37dB
180MHz -417MHz: +/- 3.19dB
0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

Measurement uncertainty
(Polarization : Vertical)

30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB
(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB
This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.
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FCC ID: O62-DHNO

6. CONDUCTED EMISSIONS TEST
6.1 Standard Applicable:

According to §15.207, frequency range within 150kHz to 30MHz shall not exceed the Limit table as below.

Report No.: E2/2014/40034
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Page 13 of 37

Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.1510 0.50 66 to 56 56 10 46
0.50to 5 56 46
51030 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

6.2 Measurement Equipment Used:

SGS Conducted Emission Test Site No.A

) . Calibration Calibration
Name of Equipment | Manufacturer Model Serial Number
Date Due

EMI Test Receiver R&S ESCI 3 101311 2013/06/27 2014/06/26
Coaxial Cables N/A N30N30-1042-150cm N/A 2014/02/07 2015/02/06
LISN Schwarzbeck NSLK 8127 8127-648 2013/06/17 2014/06/16
LISN Rolf-Heine NNB-2/16Z 99012 2014/03/26 2015/03/25

Test Software Farad EZ-EMC Ver. SGS-03A2 N.CR. N.CR.

6.3 EUT Setup:

1. The conducted emission tests were performed in the test site, using the setup in accordance with the

ANSI C63.4:2009.
2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the rear of
the table.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4. Test SET-UP (Block Diagram of Configuration)

L L LIE
B Wall Plug

Elcm

6.5. Measurement Procedure:
1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all phases of power being supplied by given UE are completed

6.6. Measurement Result:
The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement range.

Significant peaks are then marked as shown on the following data page, and these signals are then
quasi-peaked.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: |Operation mode Test Date: May. 08, 2014
Temperature: 19 \Humidity: \58 % Test By: Vito

80.0 dBu¥
FCC Class B Conduction[QP)
X
Fi
#
]
40
0.0
0.150 0.5 [MHz) 5 30.000
No.o| Mks Freg.» Readinge Factore Measurements Limite Overy Detectore Commentse
7 8 (MHz)« dBu\» (dB)~ (dBni)+ (dBu})+ (dB)~ bl &
le o 0.1512# 48.10+¢ 0.54»0 48.64+» 65030 -17.29¢ QPs o
2a & 0.1512« 18.50# 0.540 19.04» 5583« -36.89¢ AVGs ¥
3o 4 0.1794¢ 44 40+ 0.54¢ 44 84» 64510 -18.57« QPs &
4o 4 0.1794¢ 16.60+ 0.54¢ 17.14» 5451 -37.37¢ AVGe &
e *a 0.1996+# 5540+ 0.53¢ 55893« 63.63¢ 7.7 QPs &
6 4 0.1996+ 4510+ 0.53¢ 4563 53.63¢ -8.00¢ AVGe &
Te 4 026600 4717« 0.56+# 4773« 61.24¢ -13.51¢ peake ¥
8o ¥ 338600 41 83 1.07# 42900 56000 -13.10+ peake o
Qo & 3.7231e 3% 80«0 1.07# 40.87# 56000 -15.13# QPs o
10e & 3.7231# 30.10# 1.07¢ 31.17# 46.000 -14.83¢ AVGs ¥
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80.0 dBuv
FCC Class B Conduction[@P]
17w
( b
4
3

40
0.0

0.150 0.5 [MHz) 5 30.000
No#| Mk.# Freg.e Readings Factore Measuremente Limite Detectors Commentse

o o] ompe [ dBuve (dB)- @BuV)- | (@Buv)- e o

1 ¢ 0.1620¢ 51.72¢ 0.18« 51.60# 65.36¢ peake ¥

2e & 0.1526+« 47.80¢ 0.18« 48.08« 63.92¢ QP+ &

3e 4 0.1926+« 34900 0.18« 35.08« 5392« AVGe 4

4o *o 0.1995« 56.70¢ 0.18¢ 56.88« 63.63¢ QP+ 4

Se 4 0.1995« 45.70¢ 0.18¢ 4588« 33.63¢ AVGe 4

6o = 02180« 48 .66« 0.1%9« 48 85« 62.89¢ peake 4:

Te ¢ 0.2660¢ 48 440 021e 48.65¢ 61.24¢ QP+« E

8« ¢ 0.2660¢ 37.10¢ 021« 3731« 51.24¢ AVGe 4

Qe ¢ 0.3300¢ 44.03# 0.24¢ 44 27¢ 50450 peake ¥
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1. RADIATED EMISSION TEST
7.1 Measurement Procedure

1 The EUT was placed on a turn table which is 0.8m above ground plane.

2 The turn table shall rotate 360 degrees to determine the position of maximum emission level.

3 EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the highest
emissions.

4 When measurement procedures for electric field radiated emissions above 1 GHz the EUT measurement
is to be made “while keeping the antenna in the ‘cone of radiation” from that area and pointed at the area
both in azimuth and elevation, with polarization oriented for maximum response.” is still within the 3dB
illumination BW of the measurement antenna.

5 Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

6 And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

7 Repeat above procedures until all frequency of the interest measured were complete.

Auxiliary Procedure (Setting on Spectrum to capture the reading of emission level):

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f > 1 GHz, 100 kHz for f <1 GHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold
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7.2. Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

- 3m —>

Turntable

EUT Imto 4m

Spectrum ¥
Analyzer 0.8m

| 7
Ground Plane > Coaxial Cable

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable
EUT

Spectrum
Analyzer

Ground Plane Coaxial Cable
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SGS 966 Chamber No.C

Name of Equipment | Manufacturer Model Serial Number Calibration | Calibration
Date Due
EMI Test Receiver R&S ESU 40 100363 2014/04/12 2015/04/11
Loop Antenna ETS-Lindgren 6502 00143303 2014/01/16 2015/01/15
Broadband Antenna TESEQ CBL 6112D 35240 2014/01/17 2015/01/16
Horn Antenna ETS-Lindgren 3117 00143272 2014/01/27 2015/01/26
Horn Antenna Schwarzbeck BBHA9170 BBHA9170-184 | 2014/01/23 | 2015/01/22
Horn Antenna ETS-Lindgren 3160-09 00117911 2014/01/22 | 2015/01/21
Horn Antenna ETS-Lindgren 3160-10 00117783 2014/01/22 | 2015/01/21
Pre Amplifier R&S SCU-18 10204 2014/03/26 2015/03/25
Pre Amplifier R&S SCU-26 100780 2014/03/26 2015/03/25
Pre Amplifier R&S SCU-40 100356 2014/03/26 2015/03/25
Pre Amplifier EMC Instruments EMC330 980096 2014/03/26 2015/03/25
Pre Amplifier EMC Instruments EMC184045 980135 2014/01/24 | 2015/01/23
Coaxial Cable Huber+Suhner RG 214/U W21.03 2014/03/26 2015/03/25
Coaxial Cable Huber+Suhner RG 214/U W22.03 2014/03/26 2015/03/25
Coaxial Cable Huber+Suhner SUCCOFLEX 104 MY17413/4 2014/03/26 2015/03/25
Coaxial Cable Huber+Suhner SUCCOFLEX 104 MY17404/4 2014/03/26 2015/03/25
Coaxial Cable Huber+Suhner SUCCOFLEX 104 MY17394/4 2014/03/26 2015/03/25
Coaxial Cable Huber+Suhner SUCCOFLEX 104 MY 17386/4 2014/03/26 2015/03/25
Coaxial Cable Huber+Suhner SUCCOFLEX 104 MY 17388/4 2014/03/26 2015/03/25
Attenuator WOKEN 218FS-10 HY-151 2014/01/06 2015/01/05
Communication Tester R&S CMWS500 131121 2014/01/16 | 2015/01/15
Communication Tester Anritsu MT8820C 6201107337 2014/04/23 2015/04/22
Controller MF MF-7802 N/A NCR. NCR.
Antenna Master MF N/A N/A N.C.R. N.C.R.
Turn Table MF N/A N/A N.C.R. N.C.R.
Site NSA SGS 966 Chamber C SAC-C 2014/03/05 2015/03/04
Site VSWR SGS 966 Chamber C SAC-C 2014/04/10 2015/04/09
Test Software World-Pallas Dr.E V 3.0 Lite N.C.R. N.C.R.
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7.4. Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic
equation with a sample calculation is as follows:

FS=RA+AF+CL - AG

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor
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FCC ID: O62-DHNO

7.5. Measurement Result
Radiated Spurious Emission Measurement Result (MAIN)

Operation Band 224G Test Date :2014-05-05
Fundamental Frequency :2403 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode :Main Ch LOW Engineer :Aken
EUT Pol. :E2 Plan Measurement Antenna Pol. ‘VERTICAL
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m  dBpuV/m dB
2402.99 F Peak 90.33 3.18 93.51 114.00 -20.49
2402.99 F Average 48.83 3.18 52.01 94.00 -41.99
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Operation Band :2.4G Test Date :2014-05-05
Fundamental Frequency :2403 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode :Main Ch LOW Engineer :Aken
EUT Pol. :E2 Plan Measurement Antenna Pol. ‘HORIZONTAL
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)
Note:  “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---* . denotes Noise Floor.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/EIS PK/QP/AV dBuv dB dBuv/m  dBuv/m dB
2403.13 F Peak 92.27 3.18 95.45 114.00 -18.55
2403.13 F Average 51.39 3.18 54.57 94.00 -39.43

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-05
Fundamental Frequency :2440 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode :Main Ch Mid Engineer :Aken
EUT Pol. :E2 Plan Measurement Antenna Pol. ‘VERTICAL
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIEIS PK/QP/AV dBpv dB dBuV/m  dBuv/m dB
2440.35 F Peak 91.31 3.26 94.57 114.00 -19.43
2440.35 F Average 56.57 3.26 59.83 94.00 -34.17

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-05
Fundamental Frequency :2440 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode :Main Ch Mid Engineer :Aken
EUT Pol. :E2 Plan Measurement Antenna Pol. ‘HORIZONTAL
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)
Note:  “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---* . denotes Noise Floor.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/EIS PK/QP/AV dBuv dB dBuv/m  dBuv/m dB
2440.00 F Peak 93.55 3.26 96.81 114.00 -17.19
2440.00 F Average 52.38 3.26 55.64 94.00 -38.36

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
'f ALY G R P RE SR PRI RS T FRELARETETIOR c AL ARG AT LG FT > ATV NPHR -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or

appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/#7#* # I "% % 74 A ¥ Bl % 7 1 213451
e AR RRF U2 P |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: E2/2014/40034
FCC ID: 062-DHNO Issue Date: May 16, 2014
Page 25 of 37

Operation Band :2.4G Test Date :2014-05-05
Fundamental Frequency :2475 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode :Main Ch High Engineer :Aken

EUT Pol. :E2 Plan Measurement Antenna Pol. ‘VERTICAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IEIS PK/QP/AV dBuv dB dBuV/m  dBpV/m dB
2474.97 F Peak 90.00 3.33 93.34 114.00 -20.66
2474.97 F Average 50.04 3.33 53.37 94.00 -40.63

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-05
Fundamental Frequency :2475 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode :Main Ch High Engineer :Aken
EUT Pol. :E2 Plan Measurement Antenna Pol. ‘HORIZONTAL
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)
Note:  “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---* . denotes Noise Floor.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/EIS PK/QP/AV dBuv dB dBuv/m  dBuv/m dB
2475.29 F Peak 93.49 3.34 96.82 114.00 -17.18
2475.29 F Average 53.78 3.34 57.12 94.00 -36.88

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result

Operation Band 224G Test Date :2014-05-09
Fundamental Frequency :2403 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode TX Engineer :Aken

EUT Pol. :E2 Plan Measurement Antenna Pol. ‘VERTICAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m  dBpuvV/m dB
99.84 S Peak 53.47 -23.19 30.29 43.50 -13.21
277.35 S Peak 53.77 -19.61 34.16 46.00 -11.84
346.22 S Peak 53.52 -17.45 36.08 46.00 -9.92
498.51 S Peak 55.13 -14.21 40.92 46.00 -5.08
762.35 S Peak 49.11 -10.51 38.60 46.00 -7.40
901.06 S Peak 47.10 -9.17 37.93 46.00 -8.07
2384.00 S Peak 47.62 3.12 50.74 74.00 -23.26
2384.00 S Average 26.64 3.12 29.76 54.00 -24.24
4806.00 H Peak 50.67 0.37 51.04 74.00 -22.96
4806.00 H Average 37.24 0.37 37.61 54.00 -16.39
7209.00 H Peak 45.23 4.69 49.92 74.00 -24.08
7209.00 H Average 31.80 4.69 36.49 54.00 -17.51
9612.00 H Peak - -- -- -- --
12015.00 H Peak -- -- -- -- --
14418.00 H Peak -- -- -- - --
16821.00 H Peak -- -- -- -- --
19224.00 H Peak -- -- -- -- --
21627.00 H Peak -- -- -- -- --
24030.00 H Peak - -- -- - --
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Operation Band :2.4G Test Date :2014-05-09
Fundamental Frequency :2403 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode TX Engineer :Aken

EUT Pol. :E2 Plan Measurement Antenna Pol. ‘HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIE/S PKI/QP/AV dBpv dB dBuV/m  dBuv/m dB
93.05 S Peak 49.84 -24.20 25.63 43.50 -17.87
207.51 S Peak 60.68 -23.81 36.87 43.50 -6.63
277.35 S Peak 61.88 -19.61 42.26 46.00 -3.74
399.57 S Peak 55.31 -15.64 39.68 46.00 -6.32
554.77 S Peak 48.86 -12.36 36.49 46.00 -9.51
762.35 S Peak 39.54 -10.51 29.03 46.00 -16.97
2386.00 S Peak 50.49 3.13 53.62 74.00 -20.38
2386.00 S Average 28.13 3.13 31.26 54.00 -22.74
4803.00 H Peak 56.50 0.37 56.88 74.00 -17.12
4803.00 H Average 37.83 0.37 38.20 54.00 -15.80
7209.00 H Peak 45.62 4.69 50.31 74.00 -23.69
7209.00 H Average 31.63 4.69 36.32 54.00 -17.68
9612.00 H Peak -- -- -- -- --
12015.00 H Peak -- - -- -- --
14418.00 H Peak -- - -- -- --
16821.00 H Peak -- - -- -- --
19224.00 H Peak -- - -- -- --
21627.00 H Peak -- - -- -- --
24030.00 H Peak -- - -- -- --

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-09
Fundamental Frequency :2440 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode TX Engineer :Aken

EUT Pol. ‘E2 Plan Measurement Antenna Pol. 'VERTICAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m  dBpV/m dB
51.34 S Peak 54.95 -26.75 28.20 40.00 -11.80
277.35 S Peak 54.37 -19.61 34.76 46.00 -11.24
346.22 S Peak 53.45 -17.45 36.01 46.00 -9.99
494.63 S Peak 50.01 -14.28 35.73 46.00 -10.27
693.48 S Peak 46.88 -11.46 35.42 46.00 -10.58
832.19 S Peak 47.72 -9.98 37.74 46.00 -8.26
2386.00 S Peak 43.38 3.13 46.51 74.00 -27.49
2386.00 S Average 26.91 3.13 30.04 54.00 -23.96
4880.00 H Peak 50.15 0.41 50.56 74.00 -23.44
4880.00 H Average 37.14 0.41 37.55 54.00 -16.45
7320.00 H Peak 48.82 4.86 53.69 74.00 -20.31
7320.00 H Average 33.24 4.86 38.10 54.00 -15.90
9760.00 H Peak - -- -- -- --
12200.00 H Peak - -- -- - --
14640.00 H Peak -- -- -- -- --
17080.00 H Peak - -- -- -- --
19520.00 H Peak - -- -- -- --
21960.00 H Peak - -- -- -- --
24400.00 H Peak - -- -- - --

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-09
Fundamental Frequency :2440 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode TX Engineer :Aken
EUT Pol. :E2 Plan Measurement Antenna Pol. ‘HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIE/S PKI/QP/AV dBpv dB dBuV/m  dBuv/m dB
93.05 S Peak 50.14 -24.20 25.93 43.50 -17.57
207.51 S Peak 62.48 -23.81 38.67 43.50 -4.83
346.22 S Peak 52.56 -17.45 35.11 46.00 -10.89
499.48 S Peak 50.27 -14.28 35.99 46.00 -10.01
693.48 S Peak 44.94 -11.46 33.48 46.00 -12.52
901.06 S Peak 39.58 -9.17 30.41 46.00 -15.59
2348.00 S Peak 42.18 3.00 45.18 74.00 -28.82
2348.00 S Average 26.65 3.00 29.65 54.00 -24.35
4880.00 H Peak 46.85 0.41 47.26 74.00 -26.74
4880.00 H Average 38.58 0.41 38.99 54.00 -15.01
7320.00 H Peak 47.37 4.86 52.23 74.00 -21.77
7320.00 H Average 31.89 4.86 36.75 54.00 -17.25
9760.00 H Peak -- -- -- -- --
12200.00 H Peak -- - -- -- --
14640.00 H Peak -- - -- -- --
17080.00 H Peak -- - -- -- --
19520.00 H Peak -- - -- -- --
21960.00 H Peak -- - -- -- --
24400.00 H Peak -- - -- -- --

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-09
Fundamental Frequency :2475 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode TX Engineer :Aken

EUT Pol. ‘E2 Plan Measurement Antenna Pol. 'VERTICAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m  dBpV/m dB
50.37 S Peak 54.66 -26.51 28.15 40.00 -11.85
100.81 S Peak 53.40 -23.05 30.35 43.50 -13.15
277.35 S Peak 55.15 -19.61 35.54 46.00 -10.46
346.22 S Peak 54.25 -17.45 36.80 46.00 -9.20
693.48 S Peak 46.81 -11.46 35.35 46.00 -10.65
901.06 S Peak 45.79 -9.17 36.62 46.00 -9.38
2356.00 S Peak 43.35 3.03 46.38 74.00 -27.62
2356.00 S Average 26.79 3.03 29.82 54.00 -24.18
4950.00 H Peak 52.46 0.58 53.04 74.00 -20.96
4950.00 H Average 36.88 0.58 37.46 54.00 -16.54
7425.00 H Peak 46.30 5.02 51.32 74.00 -22.68
7425.00 H Average 33.27 5.02 38.29 54.00 -15.71
9900.00 H Peak - -- -- -- --
12375.00 H Peak -- -- -- -- --
14850.00 H Peak -- -- -- -- --
17325.00 H Peak -- -- -- -- --
19800.00 H Peak - -- -- -- --
22275.00 H Peak - -- -- - --
24750.00 H Peak -- -- -- - --

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :2.4G Test Date :2014-05-09
Fundamental Frequency :2475 MHz Temp./Humi. :27.4deg_C/47RH
Operation Mode TX Engineer :Aken

EUT Pol. :E2 Plan Measurement Antenna Pol. ‘HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note: “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIE/S PKI/QP/AV dBpv dB dBuV/m  dBuv/m dB
207.51 S Peak 63.48 -23.81 39.67 43.50 -3.83
346.22 S Peak 52.56 -17.45 35.11 46.00 -10.89
499.48 S Peak 48.27 -14.28 33.99 46.00 -12.01
554.77 S Peak 49.10 -12.36 36.73 46.00 -9.27
693.48 S Peak 42.94 -11.46 31.48 46.00 -14.52
901.06 S Peak 40.58 -9.17 3141 46.00 -14.59
2494.00 S Peak 50.43 3.38 53.81 74.00 -20.19
2494.00 S Average 27.71 3.38 31.09 54.00 -22.91
4950.00 H Peak 54.15 0.58 54.73 74.00 -19.27
4950.00 H Average 37.67 0.58 38.25 54.00 -15.75
7430.00 H Peak 48.42 5.02 53.44 74.00 -20.56
7425.00 H Average 32.38 5.02 37.40 54.00 -16.60
9900.00 H Peak -- -- -- -- --
12375.00 H Peak -- - -- -- --
14850.00 H Peak -- - -- -- --
17325.00 H Peak -- - -- -- --
19800.00 H Peak -- - -- -- --
22275.00 H Peak -- - -- -- --
24750.00 H Peak -- - -- -- --
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8. 20dB BANDWIDTH MEASUREMENT
8.1 Measurement Procedure

1 Place the EUT on the table and set it in transmitting mode.

2 Set the spectrum analyzer Frequency = fundamental frequency, RBW=100 kHz, VBW = 300 kHz, Span=
5MHz, Sweep=auto, and Max hold for 20dB test.

3 Mark the max reading.
4 Repeat above procedures until all frequency measured were complete.

8.2. Test SET-UP (Block Diagram of Configuration)

Attenuator
EUT

SPA
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8.3. Measurement Equipment Used:

FCC ID: O62-DHNO

Report No.: E2/2014/40034
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SGS Conducted Room

. . Calibration | Calibration
Name of Equipment| Manufacturer Model Serial Number
Date Due
Spectrum Analyzer Agilent N9010A MY53400256 2013/10/26 | 2014/10/25
Power Meter Anritsu ML2496A 1326001 2013/06/28 | 2014/06/27
Power Sensor Anritsu MA2411B 1315048 2013/06/28 | 2014/06/27
Power Sensor Anritsu MA2411B 1315049 2013/06/28 | 2014/06/27
Signal Generator R&S SMR40 100210 2014/01/13 | 2015/01/12
Signal Generator R&S SMC100A 10920 2013/05/23 | 2014/05/22
Coaxial Cable 30cm WOKEN 00100A1F1A195C 2 2014/01/06 | 2015/01/05
Coa’;'gérgab'e WOKEN  |00100A1F1A195C 3 2014/01/06 | 2015/01/05
Coa’gg(':rgab'e WOKEN  |00100A1F1A185C 1 2014/01/06 | 2015/01/05
DC Block Mini-Circuits BLK-18-S+ 4 2014/01/06 | 2015/01/05
DC Block PASTERNACK PE8210 5 2014/01/06 | 2015/01/05
Splitter RF-LAMBAD | RFLT2W1G18G |11-JSPF412-019 | 2014/01/06 | 2015/01/05
Splitter WOKEN NA DOMS35LW1A2 | 2014/01/06 | 2015/01/05
Attenuator Mini-Circuits BW-S10W2+ 6 2014/01/06 | 2015/01/05
Attenuator WOKEN 218FS-10 7 2014/01/06 | 2015/01/05
Temperature
P TERCHY MHK-120LK 1020582 2013/06/19 | 2014/06/18
Chamber
Communication R&S CMW500 131121 2014/01/16 | 2015/01/15
Tester
Com%’gg""“on Anritsu MT8820C 6201107337 | 2014/04/24 | 2015/04/23
DC Power Supply HOLA DP-3003 001 N.C.R. N.C.R.
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FCC ID: O62-DHNO

8.4. Measurement Results:

20dB Bandwidth:
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Frequency
MHz

20dB Bandwidth
(MHz2)

2403

1.841

2440

2.168

2475

1.856
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20dB Bandwidth Test Data CH-Low
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B Sgilent Seectium Analpzer « Dicupied BW
i K

Canter Freg: 2402000000 GHz

O5:04:04 PM Apr 35, J0E4
Radio Sid: Mone Frequency

Trig: Fres Run Avg|Hald-=10¢0

AFGainlow — SAten: 10 dB

Ref Offset 0.6 dB
Ref 10.00 dBm

Center 2.403 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
1.6629 MHz

Transmit Freq Error 20.553 kHz OBW Power
x dB Bandwidth 1.841 MHz x dB

S0

Radio Device: BTS

99.00 %
=20.00 dB

STATUS

20dB Bandwidth Test Data CH-Mid

B Sgilent Seectium Analpzer « Dicupied BW
i K

Canter Freg: 2440000000 GHz

0Z:08=41 P Apros, J0E4
Radia Sid: Mone Frequency

Trig: Fres Run Avg|Hald-=10¢0

AFGainlow — SAten: 10 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.1147 MHz

Transmit Freq Error 10.879 kHz OBW Power
x dB Bandwidth 2168 MHz x dB

Radio Device: BTS

-1.35 dBm

99.00 %
=20.00 dB

STATUS
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20dB Bandwidth Test Data CH- High

(BB &gilent Seectium Amalyzer « Otcupied BW [ ==
L 7] 05:01:17 PM AprI, 2014
Canter Freq: 2475000000 GHz Radio Sid: Mone Frequency
- Trig: Fres Run Avg|Hald-=10¢0
AFGain:Low #Amen: 10 dB Radic Device: BTS

Ref Offset 0.6 dB
Ref 10.00 dBm

Center 2.475 GHz ' ' Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power

1.6776 MHz
Transmit Freq Error 2.817 kHz OBW Power 99.00 %
x dB Bandwidth 1.856 MHz x dB -20.00 dB

S0 STATUS

~ End of Report ~
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