Produkte
Products

A TUVRheinland®

Prufbericht-Nr.: 16802784 001 Auftrags-Nr.: 1140010193 Seite 1 von 68
Test Report No.: Order No.: Page 1 of 68
Kunden-Referenz-Nr.: N/A Auftragsdatum: 2013-10-17

Client Reference No.: Order date:

Auftraggeber: Module Audio Technology Co., Ltd.

Client: 2F. No.4, ALLEY 23, LANE 91, SEC. 1, NEI HU RD., TAIPEI 114 TAIWAN
PrUfgegenstand: minibar

Test item:

Bezeichnung / Typ-Nr.: B1239

Identification / Type No.:

Auftrags-Inhalt: FCC

Order content:

Prufgrundlage:
Test specification:

FCC Part 15 Subpart C Section 15.207
FCC Part 15 Subpart C Section 15.209

FCC Part 15 Subpart C Section 15.247

Wareneingangsdatum: 2013-10-17

Date of receipt:

Prifmuster-Nr.:
Test sample No.:

Engineering sample

Prifzeitraum: 2013-10-30 to 2014-01-06

Testing period:

Ort der Prifung:
Place of testing:

Refer to section 1.1

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Pruflaboratorium:
Testing laboratory:

Refer to section 1.1

Prifergebnis*: Passed

Test result*:

geprift von / tested by:

LY @GA

kontrolliert von / reviewed by:

2014-01-12 Sun, Lixun /Reviewer ,é“’ A&’L/‘\

2014-01-12 Yang, Kai/PE
Datum Name / Stellung Unterschrift Datum Name / Stellung Unterschrift
Date Name / Position Signature Date Name / Position Signature

Sonstiges / Other:

Zustand des Priufgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prifmuster vollstandig und unbeschéadigt
Test item complete and undamaged

* Legende: 1 =sehr gut 2 =gut 3 = befriedigend
P(ass) = entspricht 0.g. Prifgrundlage(n)
Legend: 1 = very good 2 = good 3 = satisfactory

P(ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht o.g. Prufgrundlage(n) N/A = nicht anwendbar

F(ail) = failed a.m. test specification(s)

4 = ausreichend 5 = mangelhaft

N/T = nicht getestet
5 = poor
N/T = not tested

4 = sufficient
N/A = not applicable

Dieser Priifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prifzeichens.
This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be
o4 duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland LGA Products GmbH - TillystraRe 2 - D - 90431 Niirnberg - Tel.: +49 911 655 5225 - Fax: +49 911 655 5226
Mail: service@de.tuv.com - Web: www.tuv.com




Produkte
Products

A TUVRheinland®

Prifbericht - Nr.: 16802784 001

Test Report No.

Seite 2 von 68
Page 2 of 68

TEST SUMMARY

4.1.1 ANTENNA REQUIREMENT
RESULT: Passed

4.1.2 PEAK OUTPUT POWER
RESULT: Passed

4.1.3 20DB BANDWIDTH
RESULT: Passed

4.1.4 CONDUCTED SPURIOUS EMISSIONS IN 100KkHz BANDWIDTH
RESULT: Passed

4.1.5 RADIATED EMISSION
RESULT: Passed

4.1.6 FREQUENCY SEPARATION
RESULT: Passed

4.1.7 NUMBER OF HOPPING FREQUENCY
RESULT: Passed

4.1.8 TIME OF OCCUPANCY
RESULT: Passed

4.1.9 CONDUTED EMISSION
RESULT: Passed

4.2.1 ELECTROMAGNETIC FIELDS
RESULT: Passed
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1. Test Sites

1.1 Test Facilities

Laboratory 1: AUDIX Technology (Shenzhen) Co., Ltd. (FCC Registration
Number: 794232)

Address: No. 6,Ke Feng Road,Block 52,Shenzhen Science & Industry Park,
Nantou, Shenzhen, Guangdong P.R. China

Laboratory 2: China Household Electrical Appliance Research
Institute(FCC Registration Number: 161284)

Address: No.29 Xiaxie Str. XuanWu District, Beijing 100053, P.R. China

The used test equipment is in accordance with CISPR 16-1 for measurement of
radio interference.

1.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Lab 1: (Peak Output Power, 20dB Bandwidth,Conducted Spurious Emissions
in 100kHz Bandwidth, Frequency Separation, Number of hopping frequency,
Time of Occupancy, Radiated Emission above 1GHz)

Kind of Equipment Type S/IN Manufacturer | Calibrated until
Bi-log Antenna Schaffner CBL6111C 2598 2014-04-25
Amplifier HP 8557D 2648A04738 2014-05-07
Amplifier Agilent 8449B 3008A00863 2014-05-07
Spectrum Analyzer Agilent E4407B MY41440292 2014-05-07
Spectrum Analyzer E4446A US44300459 Agilent 2014-05-07

Lab 2: (Conduted Emission, Radiated Emission below 1GHz)

Kind of Equipment Type S/IN Manufacturer | Calibrated until
EMI Test Receiver ESCS30 0311031 R&S 2014-02-20
LISN ESH2-Z5 0311031-03 R&S 2014-02-19
Bi-log Antenna HL562 0304826-06 R&S 2014-11-15
EMI Receiver ESCI7 0304826-03 R&S 2014-11-11
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1.3 Traceability
All measurement equipment calibrations are traceable to NIM (National Institude of Metrology

P.R. China) or where calibration is performed outside the United States, to equivalent
nationally recognized standards organizations.

1.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on
a regular basics using in house standards or comparisons.

1.5 Measurement Uncertainty

For a 95% confidence level, the measurement expanded uncertainties for defined
systems, in accordance with the recommendations of ISO/IEC 17025 are:

Table 2: Measurement Uncertainty

Items Extended Uncertainty
RE (30-1000MHz) 4.2 dB, distance:3m, k=2, 0=95%
RE (1-25GHz) 3.7 dB, distance:3m,k=2, 0=95%
CE 3.2 dB, k=2, 0=95%
Uncertainty for Radiated Spurious 3.57 dB, k=2, 0=95%
Emission test in RF chamber
Uncertainty for Conduction Spurious 2.00 dB, k=2, 0=95%
emission test
Uncertainty for Output power test 0.73 dB, k=2, 0=95%
Uncertainty for Power density test 2.00 dB, k=2, 0=95%
Uncertainty for Frequency range test 7x10°°, k=2, 0=95%
Uncertainty for Bandwidth test 83 kHz, k=2, 0=95%
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2. General Product Information

2.1 Product Function and Intended Use

The EUT (equipment under test) is a minibar with bluetooth technology. For the further
information refer to the User Manual and Circuit Diagram.

2.2 Ratings and System Details

Table 3: Rating of EUT

Kind of Equipment: minibar
Type Designation: B1239
FCCID 2ABP9B1239
Rated Input Voltage DC 12v
Rated Input Current 2A
Accessory Information
Kind of Accessory Switching adapter
Model PS301BCAK2000U
Input Voltage and Current | AC 100-240V,50/60Hz,0.8A
Output Voltage and Current | DC 12V, 2A
Manufatoury Shenzhen Flypower Technlogy Co., Ltd.

Table 4: Technical Specification

Item Description

Operating Frequency band | 2402-2480MHz

Channel Number 79

Channel Separation 1MHz

Modulation GFSK, DQPSK

Antenna Integrated Antenna, Non-User Replaceable
Bluetooth spec 2.0+EDR

Antenna Gain (dBi) 2 dBi(max.)

RF output power level Fix
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2.3 Independent Operation Modes

The basic operation modes are:
A. On, with adapter, transmitting,basic data rate(BDR)
1. Low channel
2. Middle channel
3. High channel
B. On, with adapter, transmitting,enhance data rate(EDR)
1. Low channel
2. Middle channel
3. High channel
C. On, without adapter, transmitting,basic data rate(BDR)
1. Low channel
2. Middle channel
3. High channel
D. On, without adapter, transmitting,enhance data rate(EDR)
1. Low channel
2. Middle channel
3. High channel
E. Off.
As the operation modes A and B can be considered as the typical modes of EUT, except
additional indicating, all the tests are performed on these modes

2.4 Submitted Documents

- Bill of Material - Circuit Diagram
- PCB Layout - Instruction Manual
- Photo Document - Rating Label
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3. Test Set-up and Operation Modes

3.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level. The
test modes were adapted accordingly in reference to the instructions for use. And prior to the
measurements, the test object operated about 5 minutes (warm-up) in order to stabilize its
operating conditions and to ensure reliable measurement values.

3.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All testing were performed according to the
procedures in ANSI C63.10: 2009.

3.3 Special Accessories and Auxiliary Equipment

Refer to section 2.2.
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3.4 Countermeasures to achieve EMC Compliance
The test sample which has been tested contained the noise suppression parts as described in

the Constructional Data Form or the Technical Construction File. No additional measures were
employed to achieve compliance.

3.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test

Ant. Tower

EUT& 3m
Support U ==

Turn Table

Ground Plane

Test Receiver

.('Ih‘ g ogoQ0
aoan
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Diagram of Measurement Equipment Configuration for Conduction Measurement

EUT &
Support stand

LISN

80clI

!
Ground plane

Testreceive

Diagram of Measurement Equipment Configuration for Transmitter Measurement

RF Cable
Test

Receiver

EUT
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4. Test Results

4.1 Transmitter Requirement & Test Suites

4.1.1 Antenna Requirement

RESULT: Passed
Test date ; 2013-12-23

Test standard : FCC Part 15.247(b)(4) and Part 15.203

Limit : the use of antennas with directional gains that do

not exceed 6 dBi

According to the manufacturer declared, the EUT has an internal antenna, the directional gain
of antenna is 1 dBi, and the antenna connector is designed with permanent attachment and no
consideration of replacement. Therefore the EUT is considered sufficient to comply with the
provision.
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4.1.2 Peak Output Power

RESULT:

Test date

Test standard
Limit

Kind of test site

Test setup

Test Channel
Operation Mode

Ambient temperature

Relative humidity

Atmospheric pressure

2013-12-23

FCC Part 15.247(b)(1)
0.125 Watt

Shielded room

Low/ Middle/ High
A and B

21°C

44%

101 kPa

Table 5: Test result of Peak Output Power, basic data rate

Passed

Channel Peak Output Power Limit
Channel Frequency
(MH2z) (dBm) (mwW) (mwW)
Low Channel 2402 0.572 1.14 125
Middle Channel 2441 1.413 1.38 125
High Channel 2480 1.439 1.39 125
Table 6: Test result of Peak Output Power, enhance data rate
Channel Peak Output Power Limit
Channel Frequency
(MH2z) (dBm) (mwW) (mwW)
Low Channel 2402 1.275 1.34 125
Middle Channel 2441 1.675 1.47 125
High Channel 2480 1.641 1.46 125
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Test Graph of Peak Output Power, Basic Data Rate
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High Channel
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Test Graph of Peak Output Power, Enhance Data Rate
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Middle Channel
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4.1.3 20dB Bandwidth

RESULT: Passed
Date of testing : 2013-12-23

Test standard : FCC Part 15.247(a)(1)

Kind of test site : Shielded room

Test setup

Test Channel : Low/ Middle/ High

Operation Mode : A and B

Ambient temperature ; 21°C

Relative humidity : 44%

Atmospheric pressure : 101 kPa

Table 7: Test result of 20dB Bandwidth, basic data rate

Channel Channel Occupied Result
Frequency (MHz) Bandwidth (kHz)

Low Channel 2402 830.81 Passed

Mid Channel 2441 834.51 Passed

High Channel 2480 838.11 Passed
Table 8: Test result of 20dB Bandwidth, enhance data rate
Channel Occupied

Channel Frequency (MHz) Bandwidth (kHz) Result

Low Channel 2402 1133.8 Passed

Mid Channel 2441 1135.2 Passed

High Channel 2480 11334 Passed

Notes: No specific occupied bandwitdth requirement in part 15.247(a) (1).
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Test Graph of 20dB Bandwidth, Basic Data Rate
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Agilent Spectrum Analyzer - Occupied BW

(I q ALIGH ALUTO 110:06:00 AM Dec 20, 2013
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
() Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 20 4B

Radio Device: BTS

Ref Offset 1 dB
Ref 11.00 dBm

Clear Write

Center 2.402 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power 9.40 dBm
830.81 kHz

Transmit Freq Error -3.478 kHz OBW Power
x dB Bandwidth 867.7 kHz x dB

99.00 %
-20.00 dB

MSG

Middle Channel

Agilent Spectrum Analyzer - Occupied BW
S0Q DO

(l 4 ALIGN ALTO 10:06:26 AM Dec 20, 2013
Center Freq 2.441000000 GHz Centar Freq: 2.441000000 GHz Radio Std: None Trace/Detector
— Trig:Free Run Avg|Hold:>10/10

i
HFGain:Low  #Atten: 20 dB

Radio Device: BTS

Ref Offset 1 dB
Ref 11.00 dBm

Clear Write

Center 2.441 GHz
#Res BW 30 kHz

#VBW 100 kHz
Occupied Bandwidth Total Power
834.51 kHz

Transmit Freq Error -2.375 kHz OBW Power
x dB Bandwidth 860.4 kHz x dB

9.79 dBm

99.00 %
-20.00 dB




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 16802784 001 Seite 18 von 68
Test Report No. Page 18 of 68
High Channel

Agilent Spectrum Analyzer - Occupied BW
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Test Graph of 20dB Bandwidth, Enhance Data Rate
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Middle Channel
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4.1.4 Conducted Spurious Emissions in 100kHz Bandwidth

RESULT: Passed
Date of testing : 2013-12-23

Test standard : FCC part 15.247(d)

Limit : 20dB (below that in the 100kHz bandwidth within

the band that contains the highest level of the
desired power);

In addition, radiated emissions which fall in the
restricted bands, must also comply with the radiated
emission limits specified in 15.209(a)

Kind of test site : Shield room
Test setup

Test Channel : Low/ High
Operation mode : Aand B
Ambient temperature : 23C
Relative humidity : 54%
Atmospheric pressure : 101 kPa

All emissions are more than 20dB below fundamental, details refer to following test Graph,
and compliance is achived as well.
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Test Graph of Conducted Spurious Emissions measured in 100kHz

Bandwidth, Enhance Data Rate
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30MHz-1GHz
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High Channel
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Test Graph of Conducted Spurious Emissions measured in 100kHz
Bandwidth, Basic Data Rate
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High Channel
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Test Graph of Band Edge measured in 100kHz Bandwidth, Basic
Data Rate
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Test Graph of Band Edge measured in 100kHz Bandwidth, Enhance
Data Rate
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4.1.5 Radiated Emission

RESULT: Passed
Date of testing : 2013-12-11

Test standard : FCC part 15.247(d)

Limits : Refer to 15.209(a)
Frequency : 30MHz-25GHz

range

Kind of test site : 3m Semi-Anechoic Chamber
Test setup

Test Channel : Low/ Middle/ High

Operation mode : A and B

Ambient temperature ; 23°C

Relative humidity : 54%

Atmospheric pressure : 100 kPa

During the test, the wooden table was rotated 360° around and the antenna was varied from
1m to 4m to find the maximum disturbance. The test was performed with the antenna both in
its horizontal and vertical polarizations.

For radiated emission below 1GHz, a pre-test was performed in the basic data rate and the
enhance data rate, low, middile and high channel, only the worst result was showed in the
report.

The following figures and tables were those measured by an automatic measurement system.
Plots of the band edge are also shown.

The emission found on the operating band should be igored.
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Figure 1: Spurious emission measurement results, 30MHz-1GHz, vertical
polarization, worst case
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Final measurement result:

Frequency | QuasiPeak | Height | Polarization | Azimuth | Corr. | Margin Limit
(MHz) (dBuVv/m) | (cm) (deg) (dB) | (dB) | (dBuV/m)
55.305250 38.0 175.0 V 239.0 5.1 2.0 40.0
88.987750 25.4 99.9 V 23.0 9.7 18.1 43.5
162.165750 36.7 116.0 V 94.0 8.8 6.8 43.5
220.575000 34.2 99.9 V 90.0 10.0 | 11.8 46.0
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Figure 2: Spurious emission measurement results, 30MHz-1GHz, horizontal
polarization, worst case
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Final measurement result:
Frequency | QuasiPeak | Height | Polarization | Azimuth | Corr. | Margin Limit

(MHz) (dBuVv/m) | (cm) (deg) (dB) | (dB) | (dBuV/m)
89.710250 26.9 275.0 H 222.0 9.7 16.6 43.5
175.997250 37.8 175.0 H 131.0 | 10.1 5.7 43.5
175.997250 35.9 193.0 H 131.0 | 10.1 7.6 43.5
221.739500 44.1 175.0 H 144.0 | 10.1 1.9 46.0
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Figure 3: Spurious emission measurement results, low channel, 1GHz -18GHz,

horizontal polarization, BDR
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Figure 4: Spurious emission measurement results, low channel, 1GHz-18GHz,

vertical polarization, BDR
Date: 2013-12-11
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At the frequency from 18GHz-26GHz, no emission was found above the background
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Figure 5: Spurious emission measurement results, mid channel, 1GHz-18GHz,

horizontal polarization, BDR
o LVl (dBuim) Date: 20131211
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Frerdq. Fapgcor  loss Facoor Eeaditng  Lewel Liwlts Msrgin  REmark
| MH=) (dBfw)  (dAB) | dE) | B [dBEuw ) (dBuV/m|  (dE)
24941.000 Z8.27 L.86 1315.70 B6.22 84.65 71,00 -10.65 Feak
& 4dgz.000  3E.99 g.54 35,70 44,36 a0. 59 T4.00 Z23.11 Feak
ReEnarks:

1. Emizzion Lewel= Antenna Factor + Cakble Loss -Awp Factor + Feading.
2. The emlsslion levels That are Z0d6 bDelow che offinisl Limit are not reportced,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 6: Spurious emission measurement results, mid channel, 1GHz-18GHz,
vertical polarization, BDR

Leved (dButs i) Dalex 2013-12-11
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e
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0 1a0a 4400, FL:LILIR 11200, 14600, 18000
Freguency (MHz)
Aint. Cable  iwp. Emis=ion
Freq. Faccor lLoss Factor Feading Lew=l Limits Margin Femark
| IH=z) (A 1) [dE) |dE] | AG W) [ABUV,Sm)  (ABWV/m|  (dE)
Z441.000 28,27 5.85 35.70 85.31 831.74 74.00 -9.74 Feoak
£ #8%2.000 JE.59 G.01 35.70 43.00 3l.59 Te.00 Z2 .91 Feak
Eemarks:

1. Ewizzdion Lewel= Antenna Foaotor + Cakle Logs —Awp Factor + Eeading.
Z. The emizssion levels that ace Z0dB below che offici=l limit are not repocted.

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 16802784 001 Seite 40 von 68
Test Report No. Page 40 of 68

Figure 7: Spurious emission measurement results, high channel, 1GHz-18GHz,
horizontal polarization, BDR

o0 Level (dBu'ffimij Date: 2013-12-11

Fl_:l: PART I.EC PERK
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Ay apr
e Wb
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e
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ettt
0 1000 4400. 7000. 11200, 14600, 16000
Frequency (MHz)
Ant. Cable iwp. Emission
Freq. Faccor loss Factor Reading Lew=l Limits M=rgin Femark
| HH=) [AE/ ) [dB) |dE) | AR [dBuvsm)  (dEuV/m (dE)
2480.000 Z9.34 5.91 35.70 g3.93 8i.45 74 .00 -8.45 Feak
& 4360.000 33.13 g.7z 35.70 44. 62 S0.77 T74.00 23.z3 Feak
Eemark=:

1. Emizs=ion Lewel= Antenna Factor + Csble Logs -Awmp Fector 4+ Feading.
Z. The emission levwels that e Z0dE below the opfficiml]l limit are not repocted,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 8: Spurious emission measurement results, high channel, 1GHz-18GHz,
vertical polarization
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0 1000 4400, 800, 11200, 14600, 18000
Frequency {MHz)
Ant. Cable Awp. Emis=ion
Freqg. Factor loss Factor Reading Lew=l Limits Margin Femark
|HHZ) [(dBfm)  (dB) | AR | AR [dEuWSm)  (dBuwiSm (dE)
Z480.000 Z8.35 5.21 35.70 g81.12 TR.7E 74.00 -5.76 Foak
& 2400,000 Z20.34 5.21 35.70 43.26 43.33 74.00 30.17 Feak
Femarl=:

1. Emizsion Lewvel= Antenna Faotor + Cakle Logs -Awmp Factor + Feading.
Z. The emission levels that mce Z0dB below che officizsl limit are not repocked,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 9: Spurious emission measurement results, low channel, 1GHz-18GHz,
horizontal polarization, EDR
o Lewel (dBufimjp Date: 2013-12-11

FCC PART 150 PEAK
60 e
A e AT
Mm'r"‘"i"
M,,w'mﬁw'ﬂ*“'-
L 1000 4400. 7000, 11200, 14500 12000
Frequency (MHz)
Ant. Cable iwmp. Emiz=ion
Freqg. Factcor lLoss Factcor Reading Lew=l Limits Mergin Femark
|HHZ) (B m) [dE) | dE]) | AB L) [dBusm)  (dBEUY/m|  (dE)
240z .000 Z8.13 S.390 35.70 G0.33 To.G1 T74.00 —4.61 Frak
&  4304.000 3JEL.G5 G.56 35.70 15,23 51.00 74.00 £3.00 Feak
Remarks=:

1. Emizsion Lewvel= lntenna Faztor + CTakle Logs -iwmp Fsctor 4+ Beading.
2. The ewission lewels that ore Z0dB below the offigicgl limit are ot reporkted,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 10: Spurious emission measurement results, high channel, 1GHz-18GHz,
vertical polarization, EDR

20 Level (dBufimy) Date: 2013-12-11
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Freguency (MHZ)
Ant. Cable imp. Emis=ion
Fredq. FacrCor Lass Faccor Reading Lewvel Limics Margin Remark
|HH=) (B m) e | B | BT (ABu m)  (dBuW/wm|  (dE)
1 2402.000 25.15 .80 35.7%0 G51.74 a0, 02 74,00 -6.02 Feak
2 4804.000 FZ.85 §.556 35.70 44.67 50.33 T4.00 Z23.682 Feak

Remark=:
1. EFmi==ion Lewel= Antenna Factor + Cable Lo2s —Awmp Factor + Readilng.
2. The ewmission lewels that oare 20d4B below che offigizsl limit are nok reporkted.

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 11: Spurious emission measurement results, mid channel, 1GHz-18GHz,

horizontal polarization, EDR
o Vel (4B} [ate: 2013-12-11
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o 1000 4400. 7a00. 11200, 14600, 16000
Freguency (MHz)
Ant. Cable  imp. Emizzion
Freqg. Factcor Lloss Factor Beading Lew=l Limits Margin FEemark
|HH=) [AB 1) [dE) |dE) |d B [dBuvsm)  (dBusml (EE)
244L.000 28.27 5.86 I35.70 a0.37 7a.30 74.00 -4.80 Feak
& 4882.000 3JE.99 g.64 35.70 45.03 50.206 74.00 23.0+4 Feak
FEemarks:

1. Ewmiz=ion Lewvel= Antenna Feotor + Csble Logs -Awp Factor + Reading.
Z. The emission levels that mre Z0d0 below che officiml limit are not repocbed,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 12: Spurious emission measurement results, mid channel, 1GHz-18GHz,
vertical polarization, EDR

20 Level (dBu/imj Date: 2013-12-11
FCC PART i_EC PEARK
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MI‘WM
WWHW
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L 1000 4400. 7000. 11200. 14500. 18000
Fregquency (MHz)
Ant. Cable Awp. Emiszion
Freqg. Factor Lloss Factor Reading Lewv=l Limits M=rgin Femark
|HH=) [dF ) [dB) [s8:]] |dB ) [ABuV ) (dBUY | (3E)
1 2441.000 28.27 5.856 315.70 a0.33 78.31 74.00 -4.891 Feak
2 4dgz.ooo0 3L.53 G.64 35.70 14.37 50.320 74.00 23.10 Feak

Eemari=:

1. Emiszion Lewel= Antenna Factor + Csbrle Logs -Awp Factor + Beading.
Z. The emission levels that mce Z0dE below the officiml limit are not repockted,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background

noise.
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Figure 13: Spurious emission measurement results, high channel, 1GHz-18GHz,
horizontal polarization, EDR
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4 1000 44010, 7a0o. 11200, 14600 16000
Frequency iMHz)
Ant. Cable  lwp. Emizszion
Freq. Factor Lloss Factor Reading Lew=l Limits Mzrgin PRemark
| HHz) [ ) () | iAH) | Rnv) (A M) (dBuSm| (dE)
Z2480.000 28.346 .21 35.7v0 g0, 4z Ta.99 7,00 —4.99 Fealk
& 4560,000 33.13 g.7z 3d5.70 44.73 a0.308 74.00 23.12 Feak
Femarlk=:
1. Emizzion Lewvel= Antenna Factaor + Cakble Logs -Awmp Factor 4+ Beading.
Z. The emission levels that are Z0d0 below the officiml limit are oot repockted,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 14: Spurious emission measurement results, high channel, 1GHz-18GHz,
vertical polarization, EDR
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Freguency (MHz)
Ant. Cable  iwmp. Emis=zion
Freqg. Factcor loss Factor Reading Lewe=l Limits Mzrgin Femark
| HH=) [AE ™) [dRE) |dE] | AR [dBuvsm)  (dBuVSm| (OE)
2480.000 28.36 5.21 35.70 To.98 7e.53 7400 -4.53 Froak
2 486a0.D000 33.13 g.72 15.70 45.13 sl.z208 7400 Zz .72 Feak
Bemarks:

1. Emizsion Lewel= Antenna Feaotar + Cakle Logs -iwmp Factor + Feading.
Z. The emission levels that mce Z0d0 below che officiml] limit are not repockted,

Note: At the frequency from 18GHz-26GHz, no emission was found above the background
noise.
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Figure 15: Band Edge measurement results
Low Channel, BDR, vertical polarization
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Freguency {MHz)
Ant. Cable  Amp. Emiszion

Freq. Faccor Loss Factor Reading Lew=l Limits Margin Femark

|AH=) (A m) [dE) |dAH) | AR [(dBuUWAm)  (dBuVsm| (dE)
1 2361l.300 28.02 5.7 35.70 45.74 43.87 74.00 30.13 Feak
& E390.D00 28.14 3.75 315.70 14.23 4Z.53 74.00 31.47 Feak
i Z2400.000 28,15 5.80 35,70 [ 56.72 74.00 15.28 Feak
4 2402.150 28.18 .0 35.70 24.1%5 82.43 74.00 —-5.413 Peak

Eemarks:

1. Emission Level= AnCenha Faotor + Cable Lo3s -Amp Factor + FEeadind.
2. The emis=sion level= that are 20dB helow the offici=l limit are not reported.




A TUVRheinland®

Produkte
Products

Prifbericht - Nr.: 16802784 001 Seite 49 von 68

Test Report No. Page 49 of 68

Low Channel, BDR, horizontal polarization

o Level {dBufim) Date: 2013-12-11
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0 2310 23249, 2344, 2367, 2386, 2405
Frequency (MHz)
Ant. Cable  imp. Emis=ion
Freq. Facbor loss Factor Reading Lew=l Limits Mmrgin FRemark
| HHz) (A ) [dE) |dE) |d B [dEwVm)  (dBuVim (0E)
1 2369.8B50 :z28.11 5.75 315.70 45.83 43.922 74.00 30.01 Foak
L E390.D00 Zd.149 5.78 315.70 44.01 4E.E5 74.00 31.75 Feak
i &400.000 0 Z8.18 .80 35.7v0 55,435 53.76 T4.00 Z0.£4 Feak
4 2401.BEE I8.1%2 E.B0 3&.70 24.63 B2.91 74.00 -g2.891 Feak
Eemaris:

1. Emiz=ion Level= AnCEnha FaRoTor + Cable Lo3s -Amp Factor + FHeading.
2. The emisz=ion lewel= that are 20dE below the officisl limit are not reported.
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High Channel, BDR, vertical polarization

20 Level (dBufim) Date: 2013-12-11
rll FCC PART 15C PEAK
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UEI?? 24936 2490.2 2496.89 2503.4 2510
Frequency {MHz)
int. Cable dmp. Emi=s=ion
Freq. Factor Loss Factor Reading Lew=l Limits HMergin Femark
|HHZ) [aE ) [db) | g | d B [dBuvsm)  (dBEUVSm| (OF)
1 2430.135 I8.36 E.91 3E5.70 80.32 70,45 74.00 -E.45 Feak
2 2483.500 28.36 5.22 315.70 42.58 41.16 74.00 3z2.84 Peak
3 EZ4397.7V90 IS, 40 5.94 35.70 EL 45.05 T4 .00 Z5.52 Feak
4 Z500.000 Ig.40 .94 35,70 43 . G 43 .25 a0l 31.72 Feak
Remarlz=a:

1. Emizsion Level= Antenna Factor + Cable Loss -Amp Factor + Beading.
Z. The emizzion levels that mre 20dE below che offipisl limit are not reported.
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High Channel, BDR, horizontal polarization

Lewel (dBusim) vates 2013-12-1
120
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Freguency (MHz)
Ant. Cahle imp. Fmi==ion
Freg. Facktor Lobg Faccor Beading Lewsl Litmita Msrgin FRemark
| HHz) (B m) [ dB) |dE) | B (ABu m)  (dBuW/m|  (dE)
1 2479.8B71  28.36 E.91 3s.va 53.35 g1.92 400 =58 Feak
2 2483.500 28,36 E.92 3L5.70 13.12 11.76 7d.00 32.24 Peak
3 2491.320 I6.33 3.23 315.70 45.54 44.15 74.00 £22.485 Feak
4 zZ500.000 2 Z8.490 5.24 35.70 43.45 4z.0% T4.00 31.91 Feak

Eemarks:

1. Ewmission Level= Ankbenna Factor + Cable Loss —Amp Feactor + BEeading.
Z. The emisgsion level=z that are 20dE below che officisl limit sre not reported.
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Low Channel, EDR, vertical

polarization
12D Level (dBuyim) Dates 2013-12-1
4
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Fregquency (MHz)
int. Cable imp. Emi=z=sion
Freg. Faccor Loss Faccor Reading Lew=l Limits Margin Remark
| HHZ) (A5 to) [dE) | 5] | AE LA [ABuV,/m)  (dABUV /m| (dE)
1 23e4.435 18.10 E.75 3E.70 45,66 43.31 74.00 30.19 Peak
2 2390.000 2I8.16 5.78 35.70 43.73 11,327 74.00 3z.03 Feak
3 E400,.D000 IG.15 5.30 35.70 S51.53 42,351 T1.00 £4.192 Feak
4 2401.B65 28.18 5.80 35.70 82.10 a0. 38 74,00 —-6.38 Feak

Eemarks:
1. Emission Lewel= Ancenna Factor + Cable Loss -Amp Factior + Beading.
2. The emission levels that are 20dB below Che officisl limit are not reported,




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 16802784 001 Seite 53 von 68
Test Report No. Page 53 of 68

Low Channel, EDR, horizontal polarization

20 Level (dBuim) Date: 2013-12-11
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Freguency {MHz)
Ant. Cable Amp. Emiz=ion
Frerq. Facoor Los=s Faccor REeading Lewel Limircs Margin REmMar X
|HH=) (dBfm)  (dB) [E=R:3 | Bk fdBuWsm)  (dBuVdm|  (dE)
1 23E0.BEO 22,07 E.73 3E5.70 45,42 43,52 74,00 30,48 Pealk
2 2390.000 28.16 .78 3Lk.70 44,00 42 .24 74,00 31.76 Peak
3 2400.000 0 28.18 E.80 3L5.70 EO_GA 45 354 74 .00 2E_14 Feak
4 2402.150 28.18 £E.80 3E5.70 g21.75 20.03 74,00 —-&6.03 Peak
BEemarios:

1. Emi=sion Lewvel= Ancenna Factor + Cable Loss —Amp Factor + Readilog.
2. The emiggion lewvelz that mre I0dB below che officisl limit are not reported.
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High Channel, EDR, vertical polarization

50 Level {dBulfim) Date: 2013-12-1
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Freguency (MHz)
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Freg. Facror Loss Faccor Readlng Lewvel Limics Margin  EBeEmark

|HHZ) (AR ) () |dE) | AR [dBUY M) (dEUVsm| (8E)
1 24979.B05 28.34 5.21 35.70 TR.17 TT.TL 74.00 -3.74 Foak
i E£483.300 Z&.36 5.9 35.70 43.61 4E.1% T4.00 3l.81 Feak
i £496,.89% IZ8.39 5.94 35.70 45.36 44,55 74.00 £9.41 Feak
4  ZEOO0.DOO0 28,40 E.94 35,70 43.27 41.91 74.00 22.09 Feak

EEmarks:
1. Emission Level= Antenha Factor + Cable Lo3s -Amp Fsctor + REeading.
2. The emizgsgion lewel=z that are 2Z0d4E below che officisl liwmit sre not reported.
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High Channel, EDR, horizontal polarization
Level (dBuV¥imj
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Frequency (MHz)
Ant. Cable imp. Emis=ion

Freng Faccor Los= Faccor BEeading Lewel Limitsa Margin REMAT T

|HHz) [dEfm) [ dB) | dE] | BT (dBuVWsm) (dBuW,/m| (dE)
2479.732 268.34 5.91 35.70 g0.3a T79.53 74.00 =233 Feak
4953 .500 Z8.36 5.92 35.70 4i.56 40.34 ¥4.00 33.08 Feak
2494, 051 28,392 .93 35.70 415,52 44,21 74,00 29.79 Feak
Z500.000 28.40 E.924 35.70 43 .94 4z . B8 74.00 31.432 Feak
Eemarks:

1. Emizsion Lewel= Antenna Faotor + Cakble Loss -wp Fsctor 4+ HEeading.
2. The emigaion lewvela that sre 20d4EB below che offimisl limit are not reported,
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4.1.6 Frequency Separation

RESULT: Passed
Date of testing : 2013-12-23
Test standard : FCC part 15.247(a)(1)
Limit : = 25kHz or 2/3 of 20dB bandwidth, whichever is

greater

Test setup

Test Channel : Low/ Middle/ High

Operation Mode : A and B

Ambient temperature ; 23C

Relative humidity : 54%

Atmospheric pressure : 101 kPa

Table 9: Test result of Frequency Separation

Channel Measured o
Channel Limit
Channel Frequency Separation (kHz) Result
(MH2z) (MHZ)
Mid Channel 2441 > 2EKHZ o 2/3 of
Adjacency Channel 2442 1 ‘20 dB bandwidth Passed
Adjacency Channel 2440

The frequency separation value that was found at the lowest and highest frequency is the same as the
middle channel.
The frequency separation value in enhance data rate is the same as in basic data rate.
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Test Plot of Frequency Separation

Agilent Spectrum Analyzer - Swept SA
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4.1.7 Number of hopping frequency

RESULT:

Date of testing
Test standard
Limits

Kind of test site

Test setup

Test Channel
Operation Mode
Ambient temperature
Relative humidity
Atmospheric pressure

2013-12-23

FCC part 15.247(a)(1)(iii)

> 15 non-overlapping channels
Shield room

Low/ Middle/ High
A and B

23C

54%

101 kPa

Table 10: Test result of Number of hopping frequency

Passed

Measured Quantity of -
Frequency Range Hopping Channel Limit Result
2400 to 2483.5 MHz 79 >15 Passed

The number of hopping frequency in enhance data rate is the same as in basic data rate.
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Test Plot of Number of hopping frequencies

Agilent Spectrum Analyzer - Swept SA
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4.1.8 Time of Occupancy

RESULT: Passed
Date of testing : 2013-12-23

Test standard : FCC part 15.247(a)(1)(iii)
Limits ; 0.4s

Kind of test site : Shield room

Test setup

Test Channel : Low/ Middle/ High
Operation Mode : Aand B

Ambient temperature ; 22°C

Relative humidity : 52%

Atmospheric pressure : 101 kPa

Table 11: Test result of Time of Occupancy

Data Pulse Measured Dwell Limit

width Formula of Dwell time time Result
Mode (s)

(ms) (s)
DH1 0.423 Pulse width*1600*31.6/2/79 0.135 <0.4 | Passed
DH3 1.686 Pulse width*1600*31.6/4/79 0.269 <0.4 | Passed
DH5 2.935 Pulse width*1600*31.6/6/79 0.313 <0.4 | Passed

Note:

1. The dwell time value that was found at the lowest and highest frequency is the
same as the middle channel.

2. Dwell time=Pulse width*(Hopping rate/Number of Channel)*Period
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Test Plot of Time of Occupancy
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Middle Channel- DH5
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4.1.9 Conduted Emission

RESULT: Passed
Date of testing : 2013-11-25
Test procedure . FCC Part 15 Subpart C Section 15.207
Limits :  0.15-0.5MHz, Quasi-peak: 66-56dBuV, Average: 56-
46dBuVv;

0.5-5MHz, Quasi-peak: 56dBuV, Average:46dBuV;
5-30MHz, Quasi-peak: 60dBuV, Average: 50dBuV

Kind of test site . Shielded room
Test Setup
Input voltage : AC 100V-120V; 60Hz
Operational : On
mode
Earthing . Earthed through power cord. (as class Il equipment)

The measurement setup was made according to ANSI C63.10:2009 in a
shielded room.

The measurement equipment like test receivers, quasi-peak detector, average
detector and LISN are in compliance with CISPR 16-1 series standards and
ANSI C63.10:2009. The tested object was operated under its rated voltage and
its rated frequency. Prior to the measurements the test object operated about 5
minutes (warm-up) in order to stabilize its operating conditions and to ensure
reliable measurement values.

Furthermore an internal calibration with the test receiver was conducted prior to
each measurement.

The EUT was set 0.8m away from the LISN. The cord longer than necessary to
be connected to the LISN was folded forth and back parallel so as to form a
bundle with a length between 0.3m and 0.4m.

The interference voltage was determined according to FCC Part 15 Subpart C
Section 15.207 while measuring the line conductor by turns.

The test was carried out from 100V to 120V for the max. measurement results.

The following figures and tables were those measured by an automatic
measuring system. A preview test was first made with peak detector. Final test
with quasi-peak detector and average detector was only performed at these
critical frequencies found via preview test.
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Figure 16: Spectral diagrams and measurement results
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Final Measurement Results

Frequency QP Level QP Limit QP Delta
MHz dBuvV dBuv dB
0.1995 42.70 63.63 20.93
024 41.51 62.10 20.59
0.2805 37.87 60.80 22.93
0.357 37.65 58.80 21.15
0.4335 37.47 57.19 19.72
0.447 39.79 56.93 17.14
0.456 39.96 56.77 16.81
0.4695 37.35 56.52 19.17
Frequency AV Level AV Limit AV Delta
MHz dBpVv dBpV dB
0.1995 33.34 53.63 20.29
024 32.68 52.10 19.42
0.2805 28.23 50.80 22.57
0.312 22.96 49.92 26.96
0.3255 29.87 49.57 19.70
0.357 29.06 48.80 19.74
0.4425 31.70 47.01 15.31
0.4695 27.89 46.52 18.63
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4.2 Radio Frequency Exprosure Compliance

4.2.1 Electromagnetic Fields

RESULT: Passed
Date of testing : 2013-12-23

Test standard ; FCC KDB publication 447498

Test setup

Since maximum peak output power of the transmitter is <60/f (GHz) mW, i.e.
1.47mW<25(=60/2.4) mW, hence the EUT is exclueded from SAR evaluation according to
FCC KDB publication 447498 D01: Mobile Portable RF Exposure.
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5. Photographs of the Test Set-Up

Photograph 1: Set-up for Spurious Emissions 30MHz — 1GHz

Photograph 2: Set-up for Spurious Emissions 1GHz — 18GHz
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Photograph 3: Set-up for Conducted Emissions

Photograph 4: Set-up for RF test
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