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1. TEST RESULTS SUMMARY

Table 1 Test Results Summary

power port

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 &

) ; 15.247 (d) /
Radiated restricted band 15.205 & 15.209 Pass
measurement
Conducted emission test for 15.207 Pass

Remark: “N/A” means “Not applicable.”

Report No.: WT168000320

Page 5 of 60




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

For a 95% confidence level (k = 2), the measurement expanded uncertainties for
defined systems, in accordance with the recommendations of ISO 17025 as
following:
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 . Mobile Phone

Manufacturer . Gionee Communication Equipment Co.,Ltd.
Model Number . HY1-5137

Operate . 2.402GHz~2.480GHz

Frequency

Antenna : WLAN/BT: PIFA Antenna  0.6dBi
Designation

Remark: /

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

This submittal(s) (test report) is intended for FCC ID: 2AFRUHY1-5137, 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

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.
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3.5.Support Equipment List

Table 2 Support Equipment List

Name

Model No

S/N

Manufacturer

Adaptor for EUT

DDC-0001

Gionee Communication Equipment

Co.,Ltd.

3.6.Test Conditions

Date of test : Jan.20,2016- Mar.01, 2016

Date of EUT Receive : Jan.20,2016
Temperature: -30-50 °C
Relative Humidity: 36-48%

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

SB3319 EMI Test Receiver Rohde & ESCS30  |Dec.11,2015 | 1 Year
Schwarz

SB3321 AMN Rohde & ENV216  |Sep.25,2015 | 1 Year
Schwarz

SB3996 AMN Rohde & ESH3-Z5 | Nov.5,2015 | 1 Year
Schwarz

SB8501/09 EMI Test Receiver Rohde & ESU40 Mar.24, 2015 1 Year
Schwarz

SB8501/04 Bilog Antenna Schwarzbeck VULB9163 Mar.23, 2015 1 Year

SB8501/01 Horn Antenna Rohde & HF906 Mar.23, 2015 | 1 Year
Schwarz

SB8501/11 Horn Antenna Rohde & 3160-09  |Mar.28,2014 | 3 Year
Schwarz

SB3450/01 | oM Semi-anechoic Albatross 9IX6X6 Oct.09, 2014 | 2 Years
chamber Projects

SB3345 Loop Antenna Schwarzbeck FMZB1516 |Jan.07,2016 | 2 Years

SB9721/02 Signal Analyzer Agilent N9020A Dec.28, 2015 1 Year
Rohde &

SB8501/17 Preamplifier onde SCU-18 Mar.23, 2015 1 Year
Schwarz
Rohde &

SB8501/16 Preamplifier onde SCU-26 Mar.23, 2015 1 Year
Schwarz

Report No.: WT168000320
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5. CONDUCTED DISTURBANCE TEST

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

Frequency Maximum RF Line Voltage (dBuV)
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 range
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.: HY1-5137

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)
0.162 9.7 27.5 37.2 63.4 18.9 28.6 53.4
Line 0.218 9.8 26.7 36.5 56 19.5 29.3 46
0.238 9.9 20.7 30.6 60 15.5 254 50
0.3 9.7 24.6 34.3 60.2 16.4 26.1 50.2
Neutral 0.523 9.8 23.9 337 56 14.7 245 46
9.531 10.0 18.1 281 60 10.3 20.3 50

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

Report No.: WT168000320

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

Page 12 of 60




EUT: HY1-5137

Manufacturer:

Operating Condition: Charging and transmitter
Test Site:

Operator:

Test Specification: L

Comment: AC 120V/60Hz

Level [ dBuV]
70

~

[~ ;
6 0 ..... arReseriraedeendtaesereenensanatatanananadmarans

50 fereergereeeeioiins . cheerefersfeesfenssrsssrasss st s e e

A Q feerreedrenerrinnns B SOUE OO 0 SRRSO

30 UL L AR | s ! AT IREA. .. |........

X0 I LT chendecdedi b f i . "W

10 S i H i i i R

50k 300k 500k iM 2M 3 M sM /M 10M 30

Frequency [ Hz]

——M ES HY1-5137 L1
—LIM CE Q P M ans
| Y L,E AV \Y dilb

Report No.: WT168000320 Page 13 of 60



EUT: HY1-5137
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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. Measurements were made at 3 meters
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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
result which was 20dB lower than the limit line per 15.31(0) was not reported.
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Table 8 General Radiated Emission Data

Model No.: HY1-5137

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

Electric Field Strength 30M-1GHz

Levelin dBpV

FCC 15. 209

;
80 100M 200 300 400 500 800 1G
Frequency in Hz

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

Level in dBuV/

FCC.15.247 PK

EC.C..1.5.24.7 AV

2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
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Vertical

Electric Field Strength 30M-1GHz

FCC 15. 209

Levelin dBpV

;
80 100M 200 300 400 500 800 1G
Frequency in Hz

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

ECC..15.247 PK

FECC.15.247T AV

Level in dBuV/

2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
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Model No.: HY1-5137

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

Electric Field Strength 30M-1GHz

FCC 15. 209

Levelin dBpV

;
80 100M 200 300 400 500 800 1G
Frequency in Hz

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

1101

1001

FCC.15.247 PK

Level in dBuV/

FECC.15.247T AV

2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
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Vertical
Electric Field Strength 30M-1GHz

1 FCC 15. 209

Levelin dBpV

;
80 100M 200 300 400 500 800 1G
Frequency in Hz

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

1 FCC.15.247 PK

1 EC.C..1.5.24.7 AV

Level in dBuV/

1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
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Model No.: HY1-5137

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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Horizontal

Electric Field Strength 30M-1GHz

FCC 15. 209

Levelin dBpV

s
MWWMWWWWWWMW

;
80 100M 200 300 400 500 800 1G
Frequency in Hz

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

li0r

1001

FCC.15.247 PK

Level in dBuV/

FECC.15.247T AV

2G 3G 4G 5G 6 8
Frequency in Hz
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Vertical

Electric Field Strength 30M-1GHz

FCC 15. 209

Levelin dBuV
8

g

200
Frequency in Hz

FCC Electric Field Strength 1-18GHz operate on 2.4GHz

li0r

1001

FCC.15.247 PK

Level in dBuV/

FECC.15.247T AV

4G 5G 6 8
Frequency in Hz
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18-26.5GHz
No Peak found in pre-scan, only worst case result is listed in this report.
FCC Electric Field Strength 18-26.5GHz

100

FCC 15.247 PK

Levelin dBuV

‘i?

‘M A s iy mn\hwWW«H\,W,wwwMtwnwwmmwwumww«m

T T T T T T T T T T 1
18 19 20 21 22 23 24 25
Frequency in GHz
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Table 9 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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Table 10 20dB Bandwidth Test Data Modulation: GFSK

Agiient Specirum Analyzer - Occupied BW.
e -
Center Freq 2.402000000 GHz

PG in:Low

Ref Offset 1 8.
Ref 24.00 dBm

Center 2.402 GHz
#Res BW 100 kHz

Occupied Bandwidth

CHANNEL
FREQUENCY
(MH2z)

20dB
BANDWIDTH
(MH2z)

results

2402

1.095 Pass

2441

1.084 Pass

2480

1.105

Pass

T 104/30:38 M J 25, 2016
Camtar Fraq: 2 402000000 GHz FRadio Std: None

Trig: n AvglHeld>10/10
#sten: 40 4B Radio Davice; BTS

Span 2 MH

#VBW 300 kHz Sweep 1.067 ms}

Total Power 8.21 dBm

932.25 kHz

Transmit Freq Error
x dB Bandwidth

2.622 kHz
1.085 MHz x dB

OBW Power 99.00 %

=20.00 dB

Frequency

et Spectrum Aasiyzes - Occupied DW

v
Center Freq 2.480000000 GHz

Trig:
Atten; 40 o

RefOfiset 1 6B
Ref 24.00 dBm

Center Freq
2402000000 GHz,

ICenter 2.48 GHz
WRes BW 100 kHz

Occupied Bandwidth

934.76 kHz
-7.324 khz
1.105 MHz

Transmit Freq Error
x dB Bandwidth

Agflers: Specsrum Anstyzer - Occupled BW.

i -
Center Freq 2.402000000 GHz
rGuimiow

Ref Offset 1 8.
Ref 24.00 dBm

Center 2.402 GHz
#Res BW 100 kHz

Occupied Bandwidth

1.1640 MHz
-1.671 kHz
1.326 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 2402000000

Trig:
#sten: 40 4B

I 419508 P 25, 2018
GHz Radio Std: Nene

AvglHeld>10/10

Radio Davice; BTS

Span 2 MH

#VBW 300 kHz Sweep 1.067 ms}

Total Power 8.07 dBm
OBW Power 99.00 %
x dB =20.00 dB

Center Freq: 2480000000 GHz
AvgiHold> 1010

Radio Std: None
ig- Free Run

Radio Device: BTS

#VEW 300 kHz
Total Power 7.88 dBm

OBW Power 99.00 %

x dB -20.00 d&

Frequency

Frequency
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Table 11 20dB Bandwidth Test Data Modulation: 8DPSK

Agient Spectrum Analyzer - Occupsed BW.

Center Freq 2.402000000 GHz

i GalnLow

Ref Offset 1 dB
Ref 24.00 dBm

Center 2.402 GHz
P BW 100 kHz

Occupied Bandwidth

1.1564 MHz
4.374 kHz
1.298 MHz

Transmit Freq Error
x dB Bandwidth

CHANNEL
FREQUENCY
(MH2z)

20dB
BANDWIDTH
(MH2z)

results

2402

1.298 Pass

2441

1.292 Pass

2480

1.296 Pass

Canter Freg: 2.4

BAtten: 40 4B

#VBW 300 kHz

501206 P 2175, 2016
Radio Std- None

GHz
veg|Hold> 10110

Radio Device: BTS

Span 2 MHz
Sweep 1.067 ms|

Total Power 7.77 dBm

OBW Power 98.0
x dB -20.00 dB

Occupied BW.

30 o, 2016,

Cantar Freg: 2441 Radio Std: None

000000 GHz )
— uglHald: 10110
JpGas Lo #Aiien: 30 4B Radio Davice: 5TS
Ref Offset 1 4B
Ref 24.00 dBm
CenterFreq

2402000000 GHz

Center 2441 GHz
# HFVBW 300 kHz Sweep 1.067 ms)
Occupied Bandwidth

1.1565 MHz

4.963 K OBW Power
1.292 MHz x dB

Total Power 7.28 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

Agitent Spectrum Analyzer - Occupied BW
AL

Center Freq 2.480000000 GHz

Ref Offset 1 dB
Ref 24.00 dBm

Center 2.48 GHz
#WRes BW 100 kHz

Qccupied Bandwidth

1.15634 MHz
3.040 kHz
1.296 MHz

Transmit Freq Error
x dB Bandwidth

Gantar Frag: 2.
T FRun

#VBW 300 kHz

T 541 oM 25
GHz Fadio Std- Nons

Aveg|Hald 1010

Radie Dovice:BTS

Span 2 MHz,
Sweep 1.067 ms|

Total Power

OBW Power 99.00 %
x dB =20.00 dB

s

Span 2 iz

Frequency

Frequency
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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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Basic Rate

Frequency Frequency|frequency |[Limit Result
[GHz] [GHz ] separation
[MHz ] [MHz]
2. 403 2. 404 1. 023 0.737 Pass
2.441 2. 442 1. 155 0.737 Pass
2.478 2.479 1. 002 0.737 Pass

Agiient Spectrum anatyzer - Swept S agilent Spectrum analy

Center Freq 2.402500000 GHz Twee:
RO,

# Prer{RMS]
tar e Trig: Fres Run AvglHeld: 100/100
ow  #heman: 40 dB

: o 052504
2.439500000 GHz #Aug Type: PuriRMIS) Fraquency
2 o v

or e Trig-Free Run AvglHold: 160H0D
w  WATEn: 40 d

Ref Offsst 1 6B
Ref 30.00 dBm

Ref Offset 1 dB
Ref 30.00 dBm

CenterFreq|
2.402500000 GHz|

StartFreq
2.439500000 GHz,

Stop 2.403500 GHy|
#FVBW 300 kHz Sweep 1.07 ms (8001 pts)

Start 2.439500 GHz Stop 2.441500 GHz|
#VBW 300 kHz Sweep 1.07 ms (8001 pts)

FUNCTION  FUNCTION WiDTH  FURCTIONVALLE FUNCTION VALUE

#hvg Typa: Pur(RMS]
TR far T Trig:Froe Run Iveg|Hold: 1007100
(FGalnclow _ #Aen: 40 4B
Ref Offset 1 dB
Ref 30,00 dBm

CenterFreq
2476500000 Gz

Start 2478500 GHz Stop 2.480500 GHz|
[#Res BW 100 kHz #VEW 300 kHz Sweep 1.07 ms (8001 pts)

abE TAC ST FcTon R FANCTIOH VLUE
1lr 8]

TS
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EDR

Frequency Frequency|frequency |[Limit Result
[GHz] [GHz ] separation
[MHz ] [MHz]
2. 403 2. 404 1. 022 0. 866 Pass
2.441 2. 442 1. 311 0. 866 Pass
2.478 2.479 1. 010 0. 866 Pass

ke umndast a0 e ———y
CWTT - o - Frequency 2.4405 g Type: Pur(RMS] Frequency
Center Freq 2.402500000 GHz ____ NN RS | Center Freg 2.440500000 GHz ISR o Ml o -
2 40 dB W ahitan; 40 d
Ref Offset 1 48 Ref Offset 1 48
Ref 30.00 dBm Ref 30.00 dBm
Center Freq

CenterFreq|
2.402500000 GHz |

2440500000 GHz|

Start 2.401500 GHz Stop 2.403500 GHz] Start 2.439500 GHz
#Res BW 100 kHz Sweep 1.07 ms (8001 pts)) WRes BW 100 kHz #VBW 300 kHz

FUKCTION | FUNCTION Wi FUKCTION VALLE

Stop 2.441500 GHz|
Sweep 1.07 ms (8001 pts)|

TION WIDTH | FUNCTION VALUE

I o6.07.13 .
Bvg Type: Pr(RMS) AL
Avg|Held: 100/100 ¥

CenterFreq|
2475500000 GHz

Start 2.478500 GHz Stop 2.480500 GHz|
#Res BW 100 kHz ¥ 3 Sweep 1.07 ms (8001 pts))

FURCTON | FUNCTONWiOTH FURCTIRVALLE
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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 12 Hopping channel number Test Data

Hopping numbers

LIMIT

results

79

>15

Pass

Basic

Agilent Spectrum Analyzer - Swept SA

SOFEE

SENSE!INT]

ALIGN AUTO 05:19:41 PM Jan 25, 2016

Center Freq 2.441750000 GHz

Trig: Free Run
#Atten: 40 dB

PNO: Fast —»—
IFGain:Low

Start 2.40000 GHz
#Res BW 100 kHz

Ref Offset 1 dB
Ref 30.00 dBm

#VBW 300 kHz

Stop 2.48350 GHz
Sweep 8.00 ms (83001 pts)

MKR MODE TRC SCL

FUNCTION

FUNCTION WIDTH FUNCTION WALUE

Frequency

Auto Tune

Center Freq
2441750000 GHz

StartFreq
2400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8350000 MHz

Agilent Spectrum Analyzer - Swept SA

LR
Center Freq

gl
2.441750000 GHz

PHO. Fast —r - Trig: Free Run
IFGain:l ow #Atten: 40 dB

Ref Offset 1 dB
Ref 30.00 dBm

#VBW 300 kHz

SEMSEINT

ALIGN AUTO 06:00:29 PM Jan 25, 2016

#Avg Type: Pwr(RMS)

RACE (IR
Avg|Held: 100/100 vee ()
et

FUNCTION

AMEKr1 78.166 MHz]|
2.501 dBj

Stop 2.48350 GHz|

FUNETION WIDTH FUNCTION VALUE

sTATUS

Frequency

Center Freq
2.441750000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
B8.350000 MHz
Man

Auto

Freq Offset
0 Hz
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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

GFSK

Time of Single
Slot [ms]

Numbers
of slots
in a
period

Time of

period [s]

occupied in a

Limit [s]

Result

DH1

0. 420

31

0. 1302

< 0.4

Pass

DH3

1. 660

18

0. 2988

< 0.4

Pass

DH5

2.90

11

0.319

< 0.4

Pass

DH1

Agilent Spectrum Ansiyzer - Swept SA

Marker 1 & 420.000 s

PO Fast
FGainclow

Ref 20.00 dBm

Pl ludibidf

Center 2.441750000 GHz

Res BW 1.0 MHz #BW

i X 693135 PMMa G
e Type: Pur(RMS] ™

Trig: Free Run

saren: 30 48

an 0 Hz

S
2.0 MHz Sweep 10.00 ms (1001 pts))

Agllent Spectrum Ansiyzer - Swept SA

Center Freq 2.441750000 GH;

Ho!
FGal

Ref 20.00 dBm

Center 2.441750000 GHz
Res BW 1.0 MHz

eI X :
z #Aug Type: Pur(RMS)

Trig: Free Run

Fast ~>
Lo $rten: 30 48

H#VBW 3.0 MHz

Frequency

CenterFreq
2441750000 GHz

StartFreq
2441750000 GHz

Stop Freq
2441750000 GHz|

Aglent Spectrum Amayzer . Swept SA
Marker 1 A 1.66000 ms
RO Pt o=
FGaimiwe

Ref 20.00 dBm

3

Cenlter 2.441750000 GHz
Res BW 1.0 MHz

HFVBW 3.0 MHZ

I X 0
#Aug Type: Pur(RMS]

Trig: Fres Run

stten: 30 48

P
Swieep 10.00 ms (1001 pts)

Agllent Spectrum Ansiyzer - Swept SA

Sweep Time 3.160 s

PHO: Fasi.
FGainclow

Ref 20.00 dBm

Center 2.441750000 GHz
Res BW 1.0 MHz

Trig: Fres Run
stten: 30 48

L }L L]

oty

HFVBW 3.0 MHZ

X 0
#Aug Type: Pur(RMS)

Sweep 3.160 5 (1001 pts)

Agilent Spectrum Ansiyzer - Swept SA

Marker 1 A 2.90000 ms
PO Fast
FGainclow

Ref 20.00 dBm

Pkl

C [CEAET
#Aug Type: Pur(RMS)

Trig: Free Run

saren: 30 48

Ml ol Pl

Agilent Spectrum Anstyzs: - Swept SA

PO Fast
FGainclow

Ref 20.00 dBm

.
#Aug Type: Pur(RMS)

Trig: Free Run
saren: 30 48

Center 2.441750000 GHz
Res BW 1.0 MHz

Span 0 Hz

p Center 2441750000 GHz Sp:
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts)) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (1001 pts)|
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8DPSK

Time
Slot

of Single
[ms]

Numbers
of slots
in a
period

Time of
occupied in a
period [s]

Limit [s]

Result

3-DH1 0.41

30

0.123

< 0.4

Pass

3-DH3 1.67

19

0.3173

< 0.4

Pass

3-DH5 2.92

11

0.3212

< 0.4

Pass

3-DH1

Agilent Spectrum Ansiyzer - Swept SA

Marker 1 A 410.000 ps §
PN, et o Trig:Free Run
{Caimion | Shtten: 30 45

Ref 20.00 dBm

[T VAT

Cenlter 2.441750000 GHz

Res BW 1.0 MHz HFVBW 3.0 MHZ

#heg Type: Pur(RMS)

Swieep 10.00 ms (1001 pts)

Agllent Spectrum Ansiyzer - Swept SA
PHO: Fast = 1T
FGainclow

Ref 20.00 dBm

ig: Free Run

stten: 30 48

UL

Center 2.441750000 GHz
Res BW 1.0 MHz

HFVBW 3.0 MHZ

X :
#Aug Type: Pur(RMS)

Sweep 3.160 5 (1001 pts)

Agilent Spectrum Ansiyzer - Swept SA

Marker 1 A 1.67000 ms
PRO: fast ~r- Trig:Free Run
(FGainclow  BATien: 30 48

Ref 20.00 dBm

s -‘nH}( 2

Center 2.441750000 GHz

Res BW 1.0 MHz HFVBW 3.0 MHZ

C J09:4104 FMMar L, 2015
#Aug Type: Pur(RMS)

Span 0 Hz
Swieep 10.00 ms (1001 pts)

Agilent Spectrum Ansiyzer - Swept SA
PO Fast
FGainclow

Ref 20.00 dBm

Center 2.441750000 GHz
Res BW 1.0 MHz

HFVBW 3.0 MHZ

BAug Type: Pur(RMS)

Trig: Free Run
saren: 30 48

CEECTrEeT
TRAE

Span 0 Hz

Sweep 3.160 5 (1001 pts)

Agilent Spectrum Ansiyzer - Swept SA

Marker 1.4 2.92000 ms
O 1ci: Fraa Run
FGaimiow | SAen: 0 48

Ref 20.00 dBm

L-q.‘J,in-l,f ik ny \jl'! JORRTTRIRTS qIV{'l'JﬂKE

Center 2.441750000 GHz

Res BW 1.0 MHz H#VBW 3.0 MHz

C oo:
#Aug Type: Pur(RMS)

Span 0 Hz
Sweep 10.00 ms (1001 pts))

Agilent Spectrum Anstyzs: - Swept SA

Trig

PO Fast
[Fainclow

Ref 20.00 dBm

Center 2441750000 GHz
0 MHz

s 1 Aiready in Single, press R

H#VBW 3.0 MHz

#Aug Type: Pur(RMS)
Free Run

saren: 30 48

10341 20EM b O, 2015

SweepiControl
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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:GFSK)

Meas.

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

[dBm]
Bottom |0 2402 3. 081 < 30 Pass
Middle |39 2441 2.419 < 30 Pass
Top 78 2480 2. 849 < 30 Pass

giene Spectrum Ansiyzor - Swept SA
i Fim
T Frequency 2015
#Avg Typs: Pur(RMS) Y
e Trig: Fras Run AvalHold: 10000 Whug Type: PrrtRMS) Ry
shston: 40 8 T AvglFiold: 1001100

Ref Offset 1 dB
Ref 30.00 dBm

Center Freq

Center Freq
2402000000 GHz |

2441000000 GHz|

Center 2.402000 GHz Span 5.000 MHz| Center 2.441000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz 07 ms (8001 pts) #Res BW 3.0 MHz #VEW 8.0 MHz Sweep 1.07 ms (3001 pts)

Agient Spectrum Analyzer - Swept SA
L F A o [CEET 5, 20 o
Center Freq 2.402000000 GHz WAVg Type: PrRMS) e —
THO: Fawt e TrigeFree Run AvglHald: 1001100

#itton: 40 4B

Ref Offset 1 dB
Ref 30.00 dBm

CenterFreq|
2402000000 GHz|

Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (3001 pts)
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Measurement Results (Modulation: 8DPSK)
Meas.

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

[dBm]
Bottom |0 2402 2. 437 <21 Pass
Middle |39 2441 1. 838 <21 Pass
Top 78 2480 2.018 <21 Pass

mon e
hug Type: Pur(RMS) Frequency

=, s
g Type: Pur(RMS) L L T
AvgiHold: 1001100

AvgiHold: 1007100
176

Ref Offset 1 d8 Mkr1 2.440

Ref 30.00 dBm

Ref Offset 1 d8
Ref 30.00 dBm

CenterFreq
2.402000000 GHz|

CenterFreq
2.441000000 GHz|

Center 2.402000 GHz Span 5.000 MHz.
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (8001 pts)

Center 2.441000 GHz Span 5.000 MHz.
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (8001 pts)

Agilent Spoctrum Analyzor - Swept Sh
5L

Center Freq 2.480000000 GHz A Typs: PurlRMS, Ty
L Trig:Fres Run  AvglHeld: 1001100

Mkr1 2.4

Center Freq
2480000000 GHz

Center 2.480000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (8001 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

1007

E.G.C..1.5..2.4

P K

Level in dBuV/

EG.C...1.5..2.4

T AV

2310

2360
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

FCC 15,24

T AV

Level in dBuV/

. O

ey oy

2310

2320 2360 2380
Frequency in MHz

2402
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Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

1001

E.G.C...1.5..24

. PK

Level in dBuV/

A7 AV

IN
<
t

2310

2360
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

FECC.15.24

T AV

Level in dBuV/

2310

2320 2360
Frequency in MHz

Report No.: WT168000320

Page 44 of 60




Upper Edge
Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCC.15.247 PK

Level in dBuV/

ECC..15.247 AV

30 ' ' ' f : f f )

2479 2485 2490 2495 2500
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

Level in dBuV/

ECL..15.247 AV

24483544400 G H z
A .429 dBp V/

2479 2485 2490 2495 2500
Frequency in MHz
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Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCC.15.247 PK

Level in dBuV/

- ECC..15.247 AV

Level in dBuV/

2485 2490 2495 2500
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

ECE..15.247 AV

N483544400 G Hz
5.688 dBy V./

2479
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Bluetooth EDR

Low edge

Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCC..15.24T PK

Level in dBuV/

EG.C...1.5..2

7
2.090104400 i}
45.:412-dBy ¥/

2310

2360 2402
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

Level in dBuV/

EGC..1.5.247T AV

30

2310

2320 2360

Frequency in MHz
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Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

1001

1 EGC..15.24[T PK

Level in dBuV/

4 EG.C..1.5.24.7 AV

504 2.390104400 G H 2
43.012 dBp

2310 2320 2340 2360 2380 2402
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-AV

1001

Level in dBuV/

1 EGC..15.247 AV

o y | )

2310 2320 2340 2360
Frequency in MHz

2380 2402
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Bluetooth EDR
Upper edge
Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

3 4
o FCC.15.247 PK
©
c 70T
o) 4
& ol 2.483559100 G H 7
- 46.765 dBu V/ b .
4 ECL..15.24.7 AV
50T
40t
30 } } } } } } } |
2479 2485 2490 2495 2500
Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-AV
1101

Level in dBuV/

ECC..15.247 AV

2M83544400 G Hz
3%.429 dBp V/

2479 2485 2490 2495 2500
Frequency in MHz
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Report No.:

Vertical

Level in dBuV/

Level in dBpV/

WT168000320

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCC . 15.247 PK

701

1 2.483559100 GH 2z

46.765 dBu V /

60T

+ ECL..15.24.7 AV
501
401
30 t } } } } } } |
2479 2485 2490 2495 2500

Frequency in MHz
FCC Electric Field Strength 2.4GHz Bandedge-AV

1107

ECC..15.247 AV

+ 24483544400-6-Hz

40+ 3%.162 dBp V/

30 } } } } } } |

2479 2485 2490 2495 2500
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

Agilent Spectrum Analyzes - Swept SA

Center Freq 2.402000000 GHz
THG L
v,

Ref Offset 1 dB
Ref 30.00 dBm

Center 2.402000 GHz
#VBW 300 kHz

Avg Type: Pur(RMS)
AugiHold: 1001100

Span 5.000 MHz
Sweep 1.07 ms (8001 pts)

Center Freq|
2402000000 GHz

30MHz-12.75GHz

Agilers Spectruam Anabyaor - Swwpt Sh
T famt e Trig: Fres Aun
iFGaintaw _ Bttan: 30 dB

Ret 148
Ref 21.00 dBm

Start 30 MHz

#Res BIW 100 kHz #VBW 300 kHz

Bhvg Type: Pur{RMS)
AvglHold: 3100

Stop 12.750 GHz
Sweep 1.22 5 (8001 pts)|

12.75GHz-25GHz
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Bluetooth Basic

Mid channel

l a0
2.441000000 GHz N Frequency
PO Far ~== T0g:Free Run
Gainiow _ #Atten: 40 d

Ref Offset 1 dB
Ref 30.00 dBm

Center Freq
2.441000000 GHz

Center 2441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (8001 pts),

sTATU
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Bluetooth Basic
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Bluetooth Basic
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Bluetooth EDR
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Bluetooth EDR
Mid Channel
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Bluetooth EDR
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Bluetooth EDR
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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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