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1. TEST RESULTS SUMMARY

Table 1 Test Results Summary

Test Items FCC Rules Test Results
20dB bandwidth measurement 15.247 (a) (1) Pass
Carrier frequency separation 15.247 (a) (1) Pass
measurement
Number of hopping channel 15.247 (a) (1) Pass
Time of occupancy 15.247 (a) (1) I Pass
Peak output power 15.247 (b) (1) Pass
Band edge compliance 15.247 (d) Pass
measurement
Radiated spurious emission &

X 3 15.247 (d) /
Radiated restricted band 15.205 & 15.209 Pass
measurement
Conducted emission test for 15.207 Pass
power port

Remark: “N/A” means “Not applicable.”
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2. GENERAL INFORMATION

2.1.Report information

2.1.1.This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to indicate
or imply that they are application to the similar items. In addition, such results must
not be used to indicate or imply that SMQ approves recommends or endorses the
manufacture, supplier or use of such product/equipment, or that SMQ in any way
guarantees the later performance of the product/equipment.

2.1.2.The sample/s mentioned in this report is/are supplied by Applicant, SMQ therefore
assumes no responsibility for the accuracy of information on the brand name, model
number, origin of manufacture or any information supplied.

2.1.3.Additional copies of the report are available to the Applicant at an additional fee. No
third part can obtain a copy of this report through SMQ, unless the applicant has
authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center), in
their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory is
accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits
the Laboratory for conformance to FCC standards, EMC international standards and
EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606(semi
anechoic chamber).

The Laboratory is listed in Voluntary Control Council for Interference by Information
Technology Equipment (VCCI), and the registration number are R-1974(open area
test site) , R-1966(semi anechoic chamber),C-2117(mains ports conducted
interference measurement) and T-180(telecommunication ports conducted
interference measurement).

The Laboratory is registered to perform emission tests with Industry Canada (IC), and
the registration number is 11177A-1 11177A-2.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards,
the registration number is E20240862Z02.
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2.3.Measurement Uncertainty

Conducted Emission
9kHz~30MHz 3.5dB

Radiated Emission

30MHz~1000MHz 4.5dB
1GHz~26.5GHz 4.6dB
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3. PRODUCT DESCRIPTION

3.1.EUT Description

Description
Manufacturer
Model Number
Operate
Frequency
Antenna

Designation

Remark:

: Mobile Phone

. MAXIM PRO
. 2.402GHz~2.480GHz

: PIFA Antenna
1dBi

3.2.Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2ABBT-MXMPROW?7, filing to
comply with Section 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules.

3.3.Block Diagram of EUT Configuration

. XOX Technology Limited

EUT

AC adaptor

Figure 1 EUT setup

3.4.0perating Condition of EUT

The transmitter has a maximum peak conducted output power of Basic rate GFSK
modulation and EDR mode 8DPSK modulation. Tests were performed with Basic

rate GFSK modulation and EDR mode 8DPSK modulation.

3.5.Support Equipment List

Table 2 Support Equipment List

Name Model No S/N Manufacturer
Adaptor LBT-020 _ Shenzhen El'ulljhalte Digital.,
Earphone JS-EJ150319A01 - XOX Technology Limited

Report No.: WT158001065
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3.6.Test Conditions

Date of test: Mar 18,2015-Apr 07, 2015
Date of EUT Receive: Mar 18,2015
Temperature: 21-24 C

Relative Humidity: 48-54%

3.7.Special Accessories

Not available for this EUT intended for grant.

3.8.Equipment Modifications

Not available for this EUT intended for grant.
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4. TEST EQUIPMENT USED

Table 3 Test Equipment

No. Equipment Manufacturer Model No. Last Cal. Cal
Interval
SB2603 EMI Test Receiver Rohde & ESCS30  |Dec.19,2014 | 1 Year
Schwarz
SB3321 AMN Rohde & ESH2-Z5 |Jan.18,2015 | 1 Year
Schwarz
SB2604 AMN Rohde & ESH3-Z5 |Nov.18,2015 | 1 Year
Schwarz
Radiated Emissions |HUBER+SUHN Jan.19, 2015 1 Year
Cable set ER
SB8501/09 | EMI Test Receiver Rohde & ESU40 Mar.19, 2015 | 1 Year
Schwarz
SB8501/04 Bilog Antenna Schwarzbeck VULB9163 |Mar.19, 2015 1 Year
SB3435 Horn Antenna Rohde & HF906 Jan.19, 2015 | 1 Year
Schwarz
Amplifier May.16,
SB5392/02 Horn Antenna Research AT4560 2014 1 Year
SB34s0/01 | 3M Semi-anechoic Albatross 9IX6X6 Oct.09, 2014 | 2 Years
chamber Projects
SB3345 Loop Antenna Schwarzbeck FMZB1516 |Jan.19, 2015 | 2 Years
SB3437 Power meter Rohde & NRVD Jul.03,2015 | 1 Year
Schwarz
SB3437/01 Power sensor Rohde & URV5-Z2 | Jul.03,2015 | 1 Year
Schwarz
SB9721/02 Signal Analyzer Agilent N9020A Jan.05, 2015 1 Year
Radiated Emissions [HUBER+SUHN Jan.19, 2015 1 Year
Cable set ER
Radiated Emissions [HUBER+SUHN Jan.19, 2015 1 Year
Cable set ER
Rohde &
SB8501/17 Preamplifier SCU-18 Mar.27, 2015 1 Year
Schwarz
Rohde &
SB8501/16 Preamplifier SCU-26 Mar.27, 2015 1 Year
Schwarz
. Rohde & May.12
SB9059 Preamplifier SCU-40 ! 1 Yea
P Schwarz 2015
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5.1.Test Standard and Limit

5.1.1.Test Standard
FCC Part 15 15.207
5.1.2.Test Limit

Table 4 Conducted Disturbance Test Limit

5. CONDUCTED DISTURBANCE TEST

Maximum RF Line Voltage (dBuV)

Frequency Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

* Decreasing linearly with logarithm of the frequency
* The lower limit shall apply at the transition frequency.

5.2.Test Procedure

The EUT is put on a table of non-conducting material that is 80cm high. The vertical
conducting wall of shielding is located 40cm to the rear of the EUT. The power line of
the EUT is connected to the AC mains through a Artificial Mains Network (A.M.N.). A
EMI test receiver (R&S Test Receiver ESCS30) is used to test the emissions form
both sides of AC line. According to the requirements in Section 7 and 13 of ANSI
C63.4-2003.Conducted emissions from the EUT measured in the frequency
between 0.15 MHz and 30MHz using CISPR Quasi-Peak and average detector

mode.

The bandwidth of EMI test receiver is set at 9kHz.

5.3.Test Arrangement

The arrangement of the equipment is installed to meet the standards and operating in
a manner, which tends to maximize its emission characteristics in a normal
application. The detailed information refers to test picture.

5.4.Test Data

The emissions don’t show in below are too low against the limits. Refer to the test

curves.
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Table 5 Conducted Disturbance Test Data

Model No.: MAXIM PRO

Test mode: Charging and transmitter

Frequency | Correction Quasi-Peak Average
(MHz) Factor Emission Emission
(dB) Reading Level Limits Reading Level Limits
(dBuv) (@BuV) (dBpV) (dBuv) (@BuY) (dBpv)
0.39 9.7 37.8 47.5 58.1 337 434 48.1
0.518 9.8 37.0 46.8 56 32.8 42.6 46
. 0.57 9.8 32.3 421 56 30.2 40 46
Hine 0.87 9.8 33.4 43.2 56 28.8 38.6 46
1.172 9.8 32.9 42.7 56 29.6 394 46
1.298 9.8 34.0 43.8 56 30.4 40.2 46
0.43 9.7 36.8 46.5 57.3 27.6 373 47.3
0.518 9.8 37.1 46.9 56 31.1 40.9 46
Noutral 0.65 9.8 37.6 47.4 56 28.7 38.5 46
0.778 9.8 36.0 45.8 56 25.7 35.5 46
0.91 9.8 35.3 451 56 27.8 37.6 46
1.298 9.8 33.2 43 56 30.3 401 46

REMARKS: 1. Emission level(dBuV)=Read Value(dBuV) + Correction Factor(dB)
2. Correction Factor(dB) =LISN Factor (dB) + Cable Factor (dB)+Limiter Factor(dB)

3. The other emission levels were very low against the limit.
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EUT: MAXIM PRO

Manufacturer:

Operating Condition: Charging and transmitter
Test Site:

Operator:

Test Specification: L

Comment: AC 120V/60Hz
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EUT: MAXIM PRO
Manufacturer:
Operating Condition: Charging

Test

Site:
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Specification: N
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6.

RADIATED DISTURBANCE TEST

6.1.Test Standard and Limit

6.1.1.Test Standard
FCC Part 15 15.209
6.1.2.Test Limit
Table 6 Radiation Disturbance Test Limit for FCC (Class B)(9KHz-1GHz)

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~-88 100 3
88~216 150 3
216~960 200 3
960~1000 500 3
Table 7 Radiation Disturbance Test Limit for FCC (Class B)(Above 1G)
(dBuV/m) (at 3 meters)
Frequency (MHz)
PEAK AVERAGE
Above 1000 74 54

* The lower limit shall apply at the transition frequency.
* The test distance is 3m.

6.2.Test Procedure

The EUT is placed on a turntable, which is 0.8 meter above ground. The turntable
can rotate 360 degrees to determine the position of the maximum emission level.
EUT is set 3 meters away from the receiving antenna, which is mounted on an
antenna tower. The antenna can move up and down between 1 to 4 meters to find
out the maximum emission level. Broadband antenna is used as a receiving antenna.
Both horizontal and vertical polarization of the antenna is set on test. 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 C63.4-2003.

Radiated measurements were performed on the frequency range from 30MHz to
25GHz. All readings from 30 MHz to 1 GHz are quasi-peak values with a resolution

bandwidth of 120 kHz , VBW= RBW. All readings above 1 GHz are AV and PK
values, RBW=1MHz and VBW=10Hz for AV value , RBW=1MHz and VBW= RBW

for peak value.
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Measurements were made at 3 meters

6.3.Test Arrangement

The arrangement of the equipment is installed to meet the standards and operating
in a manner, which tends to maximize its emission characteristics in a normal
application. The detailed information refers to test picture.

6.4.Test Data

The emissions don’t show in following result tables are more than 20dB below the
limits.

Bluetooth basic rate and Bluetooth EDR mode were tested, below only shows worst
case result of Bluetooth basic rate.

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the resu
It which was

20dB lower than the limit line per 15.31(0) was not reported.
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Table 6 General Radiated Emission Data

Model No.: MAXIM PRO

Test mode: Channel B
Below 1GHz
Correction
Frequency Emission Read Value o Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)
Above 1GHz
o Correction o
Frequency Emission Read Value o Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)

REMARKS: 1. Emission level(dBuV/m)=Read Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

3. The other emission levels were very low against the limit.
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Horizontal

Blectric Field Strength 30M-1GHz

Level in dBuV/m
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Vertical

Blectric Field Strength 30M-1GHz

Level in dBuV/m
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Model No.: MAXIM PRO

Test mode: Channel M
Below 1GHz
Correction
Frequency Emission Read Value Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)
Above 1GHz
o Correction o
Frequency Emission Read Value o Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)

REMARKS: 1. Emission level(dBuV/m)=Read Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

3. The other emission levels were very low against the limit.
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Horizontal

Blectric Field Strength 30M-1GHz
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Vertical

Blectric Field Strength 30M-1GHz

Level in dBuV/m
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Model No.: MAXIM PRO

Test mode: Channel T
Below 1GHz
Correction
Frequency Emission Read Value Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)
Above 1GHz
o Correction o
Frequency Emission Read Value o Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)

REMARKS: 1. Emission level(dBuV/m)=Read Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

3. The other emission levels were very low against the limit.
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Vertical

Blectric Field Strength 30M-1GHz
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18-26.5GHz
No Peak found in pre-scan, only worst case result is listed in this report.

FCC Blectric Field Strength 18-26.5GHz
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Frequencyin GHz
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Table 7 Restricted Band Radiated Emission Data

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025 -85
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215 - 6.218 74.8 - 75.2 1660 - 1710
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2
6.31175 - 6.31225 123 - 138 2200 - 2300
8.291 - 8.294 149.9 - 150.05 2310 - 2390
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267
12.29 - 12.293 167.72 - 173.2 3332 - 3339
12.51975 240 - 285 3345.8 - 3358
12.52025 322 - 335.4 3600 - 4400
12.57675
12.57725
13.36 - 13.41

Except as shown in table 9 to table 15, all other emission of the above band were
less than the limit 20dB.
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7. 20DB BANDWIDTH MEASUREMENT

7.1.LIMITS OF 20dB BANDWIDTH MEASUREMENT

CFR 47 (FCC) part 15.247 (a) (1) and DA 00-705
7.2.TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator.
The bandwidth of the fundamental frequency was measured by spectrum analyzer

with 30kHz RBW and VBW=2= RBW. The 20dB bandwidth is defined as the total
spectrum the power of which is higher than peak power minus 20dB.

7.3.TEST SETUP

SPECTRUM
EUT ANALYZER

7.4.Test Data
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CHANNEL

20dB

Table 8 20dB Bandwidth Test Data Modulation: Basic rate

FREQUENCY
(MH2z)
2402

BANDWIDTH
(MH2z)

results

2441

0.9268

Pass

2480

1.031
969.7

Pass

Pass

ef Value 20.00 dBm

Agilert. Specirum Anshyzer - Occupied IW.
rY a 01,1590 P9 bt 35, 9015 L
Genter Frea: 2.40 GHz Radlo Std: None Trace/Datector
- reglHold> 1010
S GalnLow ~ #Aten: 30 4B Radio Davice: BTS
Ref 20.00 dBm

3
a2 441000000 GHz

=1 Fun

PG in:Low

011245604 b 2, 2015
H:

AvglHeld>10/10
a8

Fadio Std: None Trace/Detector
Radio Davice; BTS
Ref 20.00 dBm

Center 2.402 GHz Span 3 MHz]
WRes BW 30 kHz #VEBW 100 kHz Sweep 4.133 ms]
2.67 dBm

Occupied Bandwidth

888.67 kHz

99.885 kHz

Center 2.441 GHz

#Res BW 30 kHz
Total Power
Transmit Freq Error OBW Power
x dB Bandwidth

#VBW 100 kHz
x dB

99.00 %
962.8 kHz

Occupied Bandwidth

899.33 kHz
103.07 kHz
1.031 MHz

Span 3 MHz
Sweep 4.133 ms|

3.25 dBm

Total Power
-20.00 dB

Transmit Freq Error

OBW Power
x dB Bandwidth

99.00 %
x dB =20.00 dB

Agjlert Spectruem Analyzer - Docupied W

Center Freq 2.430000000 GHz

i 01200 P Mo 25, 201
CenterFreq:2

e Trig: Fras Run

i Galnctow

GHz Radis Std: None
" roglHold> 10010
#Atten; 30 48

Trace/Datector
Radie Device: BTS
Ref 20.00 dBm

Center 248 GHz
#Res BW 30 kHz

#VBW 100 kHz
Occupled Bandwidth

896.98 kHz

104.40 kHz
969.7 kHz

Span 3 MHz,
Sweep 4.133 ms]

Total Power 3.76 dBm

Transmit Freq Error

OBW Power 99.00 %
x dB Bandwidth x dB

-20.00 dB
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Table 9 20dB Bandwidth Test Data Modulation: Modulation: EDR

Agilent Spectrum Anslyzer - Gecupiod BW

Center Freq 2.402000000 GHz

O GaainLiw -

Ref 20.00 dBm

CHANNEL
FREQUENCY
(MH2z)

BANDWIDTH

20dB

(MH2z)

results

2402

1.295

Pass

2441

1.1779

Pass

2480

1.286

Pass

B Trig: Frem Run

ContarFraq: 2. GHz
AvglHokd> 1010
#Attan: 30 48

#VEW 100 kHz

Tatal Power

1.1923 MHz

Transmit Freq Error
x dB Bandwidth

vt Spectrum Analyzer - Docupied BW

2.480000000 GHz

Ref 20.00 dBm

Qccupied Bandwidth

95.549 kHz
1.295 MHz

CentarFreq: 2

OBW Power
x dB

99.00 %
=20.00 dB

01244390 bt 35, 2015
Radle Std: Nane

a
GHz
reglHold> 10010

Radio Davice: BTS

Span 3 MHZ|

#VBW 100 kHz Sweep 4.133 ms]

Total Power

1.1734 MHz

Transmit Freq Error
x dB Bandwidth

Report No.: WT158001065

102.25 kHz
1.286 MHz x dB

OBW Power

TraceiDatector

Frequency

Agilent Spectrum Anslyzer - Gecupiod BW

Center Freg 2.441000000 GHz g Frew P

Ref 20.00 dBm

Center 2.441 GHz

#Res BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power
1.1779 MHz
100.32 kHz
1.288 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AEx A
Gentar Fraa: 2 441003000 GHz
AvglHold= 1010

10134 1098 Wi 25, 2015

Radio Std: Nena. Save State

Radio Davice: BTS

Span 3 MHz
Sweep 4.133 ms|

-1.27 dBm

99.00 %
=20.00 dB
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8. CARRIER FREQUENCY SEPARATION MEASUREMENT

8.1.LIMITS OF Carrier frequency separation measurement

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater.

8.2.TEST PROCEDURES

(@) Connect test port of mobile phone to spectrum analyzer and universal

communication tester.
(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch off

frequency
hopping function, then set the measured frequency number to two adjacent channels

separately and
test the carrier frequency separation with spectrum analyzer.

8.3.TEST SETUP

SPECTRUM
EUT ANALYZER

8.4.Test Data
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Marker 1 A 1.002000000 MHz
PHO:

Ref 10.00 dBm

Center 2.403000 GHz
#Res BW 30 kHz

Agilerst Spectruem Analyzes - Swepe SA

Marker 1 & -1.002000000 MHz
PHD:

e

Ref 10.00 dBm

Center 2.479000 GHz
#Res BW 30 kHz

Report No.: WT158001065

Basic Rate

Frequency Frequency

frequency [Limit

Result

[GHz]

[GHz ]

separation

[MHzZ ]

[MHz ]

2.402

2.403

1. 002

0. 784

Pass

2. 441

2. 442

1. 002

0. 784

Pass

2.479

2. 480

1. 002

0. 784

Pass

o Trig: Free Run
(FGain:Lw *_ #Atten: 30 48

#VBW 30 kHz

#VBW 30 kHz

'8 Type: Lag Pur
regiHold> 100/100

Next Pk Right]

Next Pk Left|

Marker Delta|

Mkr—RefLvi|

'8 Type: Log Pur
vogiHold> 10/100

Span 3.000 MHz.
Sweep 4.07 ms (1001 pts)

Agilerst Spectruem Analyzes - Swepe SA

Ref 10,00 dBm

Center 2.441000 GHz
#Res BW 30 kHz

#VBW 30 kHz

Avg Type: Log-Pur
AvgiHold: 400/400

Span 3.000 MHz
Sweep 4.07 ms (1001 pts)
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EDR

Frequency Frequency|frequency [Limit Result
[GHz] [GHz ] separation
[MHz ] [MHz]
2. 402 2. 403 1. 002 0. 826 Pass
2.441 2. 442 1. 002 0. 826 Pass
2.479 2. 480 1. 002 0. 826 Pass

P — [ ——
o : aen Zois o £
9 Feak Search 9 Peak Search
002000000 g Type: Log P Avg Type: Log-Pur
(R R DI 1 rourae i st P et
Wosimtow " #hiten:

Ref 10.00 dBm

Center 2.403000 GHz Span 3.000 MHz

Center 2.441000 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts),

#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)

EX I iz Avg Type: Lag-Par
Marker 1 A -1.002000000 MA Fod e
i

AMkr1 -1.00
Ref 10.00 dBm

Center 2.479000 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts),
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9. NUMBER OF HOPPING CHANNEL

9.1.LIMITS OF 9. NUMBER OF HOPPING CHANNEL

Number of hopping channel should be compliance with the requirements in
part15.247 (a) (1) iii.

9.2.TEST PROCEDURE

(@) Connect test port of mobile phone to spectrum analyzer and universal
communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch on
frequency

hopping function, then set enough count time (larger than 5000 times) to get all the
hopping frequency

channel displayed on the screen of spectrum analyzer.

(c) Count the quantity of peaks to get the number of hopping channels.

9.3.TEST SETUP

EUT SPECTRUM
ANALYZER
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9.4.Test Data

Table 10 Hopping channel number Test Data

Hopping numbers

LIMIT

results

79

>15

Pass

Basic

Agilent Spectrum Analyzer - Swept SA
- N R Yo

Marker 2 2.480000000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref 10.00 dBm

Start 2.40000 GHz
#Res BW 30 kHz

Report No.: WT158001065

#VBW 100 kHz

Avg Type: Log-Pwr Marker
Avg|Hold:>100{100

Select Marker.

Mkr2 2.480 000 0 GHz
-11.930 dBm

Properties»

Stop 2.48350 GHz

Sweep 88.1 ms (1001 pts)
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EDR

Agilent Spectrum Analyzer - Swept SA
g e e e 50 o S ol x|
Video BW 300 kHz

PNO: Fast Ly, )

IFGain:Low

Ref 10.00 dBm

Start 2.40000 GHz

Trig: Free Run
#Atten: 30 dB

#Res BW 300 kHz #VBW 300 kHz

Report No.: WT158001065

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr2 2.480 000 0 GHz
-8.299 dBm

REW COntroI.
[Gaussian,-3 dB]

Stop 2.48350 GHz
Sweep 1.13 ms (1001 pts)
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10.TIME OF OCCUPANCY

10.1.LIMITS OF TIME OF OCCUPANCY

The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of

0.4 seconds multiplied by the number of hopping channels employed. Frequency
hopping systems may

avoid or suppress transmissions on a particular hopping frequency provided that a
minimum of 15 channels are used.

10.2.TEST PROCEDURE

(@) Connect test port of mobile phone to spectrum analyzer and universal
communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch on
frequency

hopping function.

(c) Set the span of spectrum analyzer to 0 Hz, and set the resolution bandwidth tol
MHz and the vedio

bandwidth to 1 MHz, then get the time domain measured diagram. and set sweep
time to 2 times of

one burst occupancy time, and measure the time of occupancy of one burst.

(d) Set the resolution bandwidth tol MHz and the vedio bandwidth to 3 MHz ,and set
the sweep time to

a period (0.4 seconds multiplied by the number of hopping channels employed), and
count the number

of the bursts.

(e) Calculate the time of occupancy in a period with time occupancy of a burst and
quantity of bursts.
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10.3.TEST RESULTS

Time of Single
Slot [ms]

Numbers
of slots
in a
period

Time of
occupied in a
period [s]

Limit [s]

Result

DH1 0. 400

31

0.124

< 0.4

Pass

DH3 1.670

17

0. 2839

< 0.4

Pass

DH5 2. 900

9

0.261

< 0.4

Pass

DH1

Agflena Spoctrum Ansiyzer - Swept Sh

Marker 1 A 400.000 ps

o Trig:Fres Run

Ref 0.00 dBm

| a2 i . W
K2 Q;‘.\ Iu,n’"“.w[ﬁﬂwn "w'f‘,ﬁr,‘,ﬂ' wf'uhabﬂ\-' b ke Mwl

Center 2.441000000 GHz
Res BW 1.0 MHz

DH3

Agilent Spectsum Analyzes - Swept S4

Span 0 Hz

#VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

Marker 1 4 1.67000 ms Aug Type: Logwr

o Trig: Free Run
Atan: 10 4B

Ref 0.00 dBm

L,u'.'J\‘M'v_u‘-“i-ﬁ.“'im,( Ay,

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 3.0 MHz Sweep 10.00 ms (1001 pts)|

DH5

Agflena Spoctrum Ansiyzer - Swept Sh
.

Marker 1 A 2.80000 ms

PR TR I Trig: Fras Run
IF Gaimi | ow Asen: 10 48

Ref 0.00 dBm

T TR ) gt {

Center 2.441000000 GHz
Res BW 1.0 MHz

pan 0 Hz

E
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

Report No.: WT158001065

Agilent Spectrum Analyzer - Swept SA
-

Ref 0.00 dBm

|

\ ?ﬂ;l

(At

Center 2.441000000 GHz
Res BW 1.0 MHz

PO Famt —>=
F oo

Ref 0.00 dBm

l

A

Center 2.441000000 GHz
MHz

Res BW 1.0 #VBW 3.0 MHz

Agilent Spoctrum Anakyzer - Swept SA

Ref 0.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

HVBW 3.0 MHz

Avg Type: Log-Pur

fivg Type: LogPur

Trig: Fres Run
Aman: 10 4B

#VBW 3.0 MHz

Sweep 3.160 s (1001 pts)

Span 0 Hz

Sweep 3,160 5 (1001 pts)|
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8DPSK

Time of Single
Slot [ms]

Numbers
of slots
in a
period

Time of
occupied in a|Limit [s]

period [s]

3-DH1 0. 400 31 0.124 < 0.4 Pass
3-DH3 1. 660 17 0. 2822 < 0.4 Pass
3-DH5 2.920 9 0.2628 < 0.4 Pass

Report No.:

3-DH1

Agflena Spoctrum Ansiyzer - Swept Sh
.

Marker 1 A 400.000 ps TR T Loa T

B ;o Frea Run
A 19 48

Ref 0.00 dBm

lir"}ﬂ.‘rl*"\ﬂvw L hel

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

3-DH3

Agilent Spectrum Analyzor - Swept $A

Marker 14 1.66000 ms
= Trig:Fras Run
Amen: 10,48

Ref 0.00 dBm

o

i logg il
g g [

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Marker 1 A 2.92000 ms. _ I
Atten: 10 4B

FHO: Fast &
1FGainLow

Ref 0.00 dBm

it

bt
,,1!\'1“““”"*’\"""’"”"'*-'P*vf..,, "

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

WT158001065

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Span 0
Sweep 10.00 ms (1001 pts)

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Illll:tll-'ﬁl"
1

Agflena Spoctrum Ansiyzer - Swept Sh

Sweep Time 3.160 s

Ref 0.00 dBm

i

142 | L L
O e LN
'i A0 il Ay P!lﬂ |

iﬂwﬂ*fkk

Center 2.441000000 GHz

Span 0 Hz
Res BIW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (1001 pts)

Aug Type: Lag-Pur
Trig: Free Run
Artan: 10 48

Ref 0.00 dBm

il i,

Center 2.441000000 GHz

Span 0
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.160 s (1001 pts)

glent Spectrum Anslyzer - Swept SA

o ¢
Avg Type: Log-Pur

PHD: Powt e Trig:Free Run

W Gaintow  Adten: 10 dEl

Ref 0.00 dBm

Center 2441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3,160 s (1001 pts)
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11.PEAK POWER

11.1.LIMITS OF Peak Power

Compliance with part 15.247 (b) (1), for frequency hopping systems operating in the
2400-2483.5 MHz band employing at least 75 non-overlapping hopping channels,
and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watt.

11.2.TEST PROCEDURE

(a) Connect test port of mobile phone to universal communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch off
frequency hopping function.

(c) Then set the mobile phone to transmit at high, middle and low frequency and
measure theconducted output power separately.

11.3.TEST RESULTS
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Measurement Results (Modulation:Basic)

Channel

Channel
No.

Center
Freq. [MHzZ]

Meas.
Limit
[dBm]

Level
(Cond. )
[dBm]

Result

Bottom |0 2402 0. 047 <30 Pass
Middle (39 2441 0. 439 <30 Pass
Top 78 2480 0. 665 < 30 Pass

Marker 1_2.402000000000 GHz
PHO: Fam Ty
it

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

Agflers: Specsrum Anshyzer - Swept SA

Marker 1_2.479952000000 GHz
PHO: Fast

7 GainL

Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz

Report No.: WT158001065

#VBW 3.0 MHz

#VBW 3.0 MHz

Mg Type: Log Pur
Augiiiold:> 100100

Span 6.000 MHz

Sweep 1.00 ms (1001 pts)

Span 6.000 MHz

Sweep 1.00 ms (1001 pts),

ilens Spectrum Analyzer - Swept SA

Marker 1_2.440904000000 GHz
T Famt

IFGainlow

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 3.0 MHz

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)
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Measurement Results (Modulation: 8DQPSK)
Meas.

Channel Channel |Center Level Limit Result
No. Freq. [MHz]|(Cond.) |[dBm]

[dBm]
Bottom |0 2402 —-0. 061 <21 Pass
Middle |39 2441 0. 323 <21 Pass
Top 78 2480 0. 546 <21 Pass

Agilent Spoctrum Analyzer - Swept S4 Agilent Spectrum Anslyzer - Swept SA

Marker 1_2.401856000000
"

Boug Type: Log-Par Avg Type: Log:
Augitield> 10000 AvglHold» 100100
1 0 48

Ref 20.00 dBm

Center 2402000 GHz Span 6.000 MHz| Center 2441000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) #Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

Agilont Specirum Analyzar - Swopt Sh

Marker 1_2.479970000000 GHz N Avg Type: Log-Pwr
o AvglHoldz 1001100

- Fasi Lo
(FGainLow *_ Ate:

Ref 20.00 dBm

Center 2480000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
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12.BAND EDGES MEASUREMENT

12.1.Limits of Band Edges Measurement

Below —20dB of the highest emission level of operating band (in 100kHz resolution
bandwidth).

12.2.TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m above the ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of
maximum emission level.

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

4. Set the spectrum analyzer in the following setting in order to capture the lower and
upper band-edges of the emission:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION
are measured.

12.3.Test Results

The measured plots are attached on the following. Test data shows compliance with
the band edge requirement in part 15.247(d).
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Bluetooth Basic Rate

Low edge
Horizontal
FCC Electric Field Strength 2.4GHz Bandedge-PK
1001
90+ 2.401846800 G I
82.944 dBpy V/
80T
- 4 EC.C..15.2147 P K
£
o 70T
©
£ T
% 60T
— + LG 152147 AV
50T
401
30 } } } } } } 1 1 |
2310 2320 2340 2360 2380 2403
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-AV
1007
90+ 2.402014200 G 1
4 82.357 dBu V/
80T
3
@ 70T
kel
£ T
g 60T
4 1 FCC..15.247 AV
501
401
30 t t } } } } } } !
2310 2320 2340 2360 2380 2403
Frequency in MHz
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Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

1007
90T
1 2.403116500 G |
807 74646 dBu vV,
-+ ECC.15.24¥ PK
2
2 70t
©
c T
$ 601
- + FC.C..15.2047 AV
501
40t
30 } } } } 1 1 1 1 |
2310 2320 2340 2360 2380 2403
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-AV
1007
90T
| 2.402014200 G I
80 73.990 dBy V/
2
2 70t
©
£ T
g 60t
- 4 FECC..15.2147] AV
501
4071
30 t f f f f f f t |
2310 2320 2340 2360 2380 2403
Frequency in MHz
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Upper Edge
Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

1007

2.480138200 G-H
86.920 dBu V /

i FCC..15.247 PK

Level in dBpV/

1 FCL..1.5.247 AV

30 } } } 1 1 1 1 |
2479 2485 2490 2495 2500
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

90T 2479987400 G H 72
86.334 dByu V./

Level in dBuV/

FECC..15.247 AV

30 t t t t t } } i
2479 2485 2490 2495 2500
Frequency in MHz
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Vertical

1007

2.480136100
78.144 dByp

A

FCC Electric Field Strength 2.4GHz Bandedge-PK

[*p]

ECC..15.247 PK

Level in dBuV/

FCC.15.247 AV

2479

1007

77.520 d

Level in dBuV/

247998740

2490 2495 2500
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

ECC..15.247 AV

Report No.: WT158001065

2485 2490 2495
Frequency in MHz
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Bluetooth EDR

Low edge

Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

Level in dBuV/

IN
Q
t

30

2.401856100
81.924 dByp

EL.C..1.5.2

EL.C..1.5.2

P K
AV

|

2310

2320 2360
Frequency in MHz

2403

FCC Electric Field Strength 2.4GHz Bandedge-AV

Level in dBpV/

2.401
78.9

FCC..1.5.2

97700
78 dB

47 AV

2310

2320 2360
Frequency in MHz

2403

0Gt!
u v/
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Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

1007
90T
1 2.401809600 ¢ H 7
807 73377 dByu W/
- 1 EL.C...1.5..2 PK
E
2 707
©
£ T
% 60T
- 1 ECC..15.2147 AV
501
401
30 } } } } } 1 1 1 |
2310 2320 2340 2360 2380 2403
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-AV
1001
90T
80T 2.402209500 G|
- 1 71.361 dBp V.,
3
o 70T
kel
£ T
g 60t
- + FC.C..15.2/47 AV
50T
40t
30 } } } } } } } } i
2310 2320 2340 2360 2380 2403
Frequency in MHz
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Bluetooth EDR
Upper edge
Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

1007

+2.:479829500|6
84.863 dBpu |V

i FCC..15.247 PK

Level in dBpV/

1 FCL..1.5.247 AV

30 } } } 1 1 1 1 |
2479 2485 2490 2495 2500
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

2.4800626400 G Hz
83.470 dpu V/

Level in dBuV/

FECC..15.247 AV

30 t t t t t } } i
2479 2485 2490 2495 2500
Frequency in MHz
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Vertical

Level in dBuV/

Level in dBuV/

100y

2.48011090
77648 dBp

fad

FCC Electric Field Strength 2.4GHz Bandedge-PK

= o
=

ECC.-15.247 PK

ECC..15.247 AV

2479

1007

2.479993
76.129-d

2490 2495

Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

00 GHz

ECL..15.247 AV
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2485 2490
Frequency in MHz
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13.CONDUCTED SPURIOUS EMISSIONS

13.1.Limits of Band Edges Measurement

Below —20dB of the highest emission level of operating band (in 100kHz resolution
bandwidth).

13.2.Test Procedure

The transmitter output and CBT output were connected to the spectrum analyzer
through a power divider. The resolution bandwidth is set to100 kHz. The video
bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the
normal

13.3.TEST RESULTS
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Bluetooth Basic

Low channel

Pref

Agilens Spectrum Analyze - Swept SA

lay Line -20.18 dBm

PHO: Far Lyt
iFGainLow

Ref 20.00 dBm

Center 2.402000 GHz

Ref 20.00 dBm

Start 30 MHz

Trig: Free Run
Aten; 30 48

#Res BW 100 kHz #VBW 300 kHz

Trig: Fras Run

.
Atten: 30 48

#Res BIW 100 kHz #VBW 300 kHz

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

Avg Type: Log-Fur
AvgiHold: 8100

Stop 12.750 GHz
Sweep 1.22's (1001 pts)

3GHz-25GHz

®

i

i ok o

ey
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Bluetooth Basic

Mid channel

y

Avg Type: Log-Par
worrar e Trig: Free Run AvglHold:> 100100
(FGaindow  Atten: 30 48

Ref 20.00 dBm

DisplayLine
17.78 dBm|
Off}

Center 2.441000 GHz

Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 1.00 ms (1001 pts)

30MHz-3GHz

3GHz-25GHz

: . — — ® Lo
Marker 1_3.184560000000 GHz Avg Type: Log-Pr ™ ¢ 20 am aee 35 an - o
T Tg FresRun  AvalHeld: 610D
\Fiainimm *Atien: 30
Ref 20.00 dBm
o=

‘Stop 12.750 GHz
#VBW 300 kHz Sweep 1.22 5 (1001 pts)

Date: 3.APR.2015
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Bluetooth Basic
High Channel

Pref

Agilent Spectrum Analyzer - Swept SA

™ Trig: Fras Run

Ref 20.00 dBm

#VBW 300 kHz

30MHz-3GHz

Agilent Spectrum Analyzor - Swept SA

Marker 1_3.184560000000 GHz N
o Trig: Fras Run

Ref 20.00 dBm

#Res BIW 100 kHz #VBW 300 kHz

Aug Type: LogPur
oegiHoid> 1001100

Span 10.00 MHz|
Sweep 1.00 ms (1001 pts)

Aug Type: LogPwr
AugiHold: 16/400

T TR

Stop 12.750 GHz
Sweep 1.22 5 (1001 pts)

3GHz-25GHz

®
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Bluetooth Basic

Agilent Specrum Analyzer - Swept 54

Marker 2_2.390000000000 GHz
A

(FGainLow

Ref 20.00 dBm

T

Start 2.31000 GHz
#Res BW 100 kHz #VBW 300 kHz

Report No.: WT158001065

Bandedge hopping On

Aug Type: Lag-Pur
AvglHeld:» W0/100

Ref 20.00 dBm

Stop 2.44150 GHz.
Sweep 12.6 ms (1001 pts)

Start 244150 GHz
#Res BW 100 kHz

3500000000 GHz
E

iy

o Trig: Free Run
(FGaintow © Atton: 30 48

#VBW 300 kHz

Stop 2.50000 GHz.
Sweep 5,60 ms (1001 pts)
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Bluetooth EDR

Low Channel

Pref

Agilent Spectrum Anlyzor - Swept S4

Display Line -20.89 dBm g Typa: Log-Pur
3 Augiiald> 100100

Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)

Center 2.402000 GHz
#Res BW 100 kHz #VEW 300 kHz

30MHz-3GHz

Agflena Spoctrum Anslyzer - Swept SA

Marker 1 3.146400000000 GHz Avg Type: Log-Pwr Marker—
P

D P AvglHold: 621100
I GainLow

Ref 20.00 dBm

LR WP |

Start 30 MHz Stop 12.750 GHz
Sw

#Res BW 100 kHz #VBW 300 kHz p 1.22'5 (1001 pts),

3GHz-25GHz

16:08:43
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Bluetooth EDR
Mid Channel

Pref

Agilent Spectrum Analyzor - Swept SA

- 5 Avg T Log-Py
Display Line _20.59.dsm [T VoL e

Ref 20.00 dBm

Center 2.441000 GHz Span 10.00 MHz,
#Res BIW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

30MHz-3GHz

Agilent Spectrum Anaiyzer - Swept S

1 3 z vg Type: Log-Pur eak Search
Marker 1 5465880000000 GHz____ ISR & M'vstr Y
ot " Attan: 30 48

Ref 20.00 dBm

4
s i o o it st

Start 30 MHz Stop 12.750 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.22 s (1001 pts)

3GHz-25GHz

®

=
=

[y o
Date: 3.APR.2015 16:
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Bluetooth EDR
High Channel

Pref

Agilent Spectruam Analyzor - Swept SA
T 3

Trig: Fres Run

Ref 20.00 dBm

Center 2.480000 GHz
#Re W 100 kHz #VBW 300 kHz

® Trig: Fras Run

Ref 20.00 dBm

Liaptgima e

Start 30 MHz

#Res BIW 100 kHz #VBW 300 kHz

v Type: LogPur
AwgiHold> 100HE0

Span 10.00 MHz
eep 1.00 ms (1001 pts)

Aug Type: LogPwr
AugiHold: 6100

Stop 12.750 GHz
Sweep 1.22 5 (1001 pts)

Save State

3GHz-25GHz

Date: 3.APR.2015

® REW 100 kiiz
oo
Ty T " oS ST
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Bluetooth EDR
Bandedge

Agilent Spoctrum Anshyzer - Serpt S
i

M Trig: Fres Run

Start Freq 2.309999998 GHz . Aug Typs: LogPur
P AvglHold= 1001100
[

fvg Typs: Log-Par
AvalHela>100190

Ref 20.00 dBm Ref 20.00 dBm

230999999 GHz|

StopFreq
2 424747558 GHz|

FreqOMset
0 Hz|

Ao i

Start 2.31000 GHz Stop 242475 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 11.0 ms (1001 pts)

Start 2.44150 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.60 ms (1001 pts)|
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14. ANTENNA REQUIREMENTS

14.1.Applicable requirements
If directional gain of transmitting antennas is greater than 6dBi, the power shall be
reduced by the same level in dB comparing to gain minus 6dBi. For the fixed
point-to-point operation, the power shall be reduced by one dB for every 3 dB that the
directional gain of the antenna exceeds 6 dBi. The use of a permanently attached

antenna or of an antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the FCC rule.

14.2.Antenna Connector

Antenna Connector is on the PCB within enclosure and not accessible to user.

14.3.Antenna Gain

The antenna gain of EUT is less than 6 dBi.
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