N0.2013TAR918
Pagel of 39

TVIC

FCC PART 15C

TEST REPORT
No. 2013TAR918

for
TCT Mobile Limited
HSDPA/HSUPA/HSPA+/UMTS Quad bands / GSM quad bands/LTE 5
bands mobile phone
Model Name: Miata LATAM
Marketing Name: 6036A
FCC ID: RAD449
with
Hardware Version: PIO
Software Version: v4E18

Issued Date: 2014-04-02

(( DAKKS DAR accreditation (DIN EN ISO/IEC 17025): No. D-PL-12123-01-01
Deutsche FCC 2.948 Listed: N0.733176
Akkreditierungsstelle
D-PL-12123-01-01 IC O.A.T.S listed: N0.6629B

Note:

The test results in this test report relate only to the devices specified in this report. This report shall not be
reproduced except in full without the written approval of TMC Beijing.

Test Laboratory:

TMC Beijing, Telecommunication Metrology Center of Ministry of Industry and Information Technology

Shouxiang Science Building, No 51, Xueyuan Road, Haidian District, Beijing, P.R.China 100191

Tel:+86(0)10-62304633, Fax:+86(0)10-62304633-2504 Email:welcome@emcite.com
©Copyright. All rights reserved by TMC Beijing.



TN No. 2013TAR918

Page2 of 39

CONTENTS
1. TEST LABORATORY ..oooovoeeeeeeeeeeee e seeee s e e ees e es e s s s s e s es s s s s e s e s e s st s s s s eses s e s s eeranns 3
1.1. TESTING LLOCATION ...tevte ettt e e et e e et e e e e e eeeeeeaeee e eeee e aaeeesaaeesstasessessesssnnsessnnasessenasssssnseesnneeeenen 3
1.2. TESTING ENVIRONMENT .. ettt ettt e et ttee e e eaeeeeeeaeee e s eseesaaasesssasesssssesssssessssasesenssssseasessnnseesnneeeenen 3
1.3. P ROIE CT DA A .o eeee ettt e e ettt e e e eeee e eeee e e aee e et eee e et eee e et aeeeaaaeee et eeeeenaseeesneesenansessnneeeennnneees 3
1.4. SIGN ATURE ..ttt ettt et e et e e e et e ee e e aeee e e e eeesaneeesaaeeeseneeaseaeee e e eeeenansessenssaesnnseesnnansessnnseeennaeees 3
2. CLIENT INFORMATION ....ooooeoeeeeeeeee oo e e e oo e e s e s e st s e s es e s s et s s e s e s s s s s e s sreses 4
2.1. AAPPLICANT INFORMATION ...ttt ettt e e etee e e et eeeeeeaeeeeaaesesseaaeeesaaesssessesssssessssasesenaseessasesssanseeenneeeenen 4
2.2. IMANUFACTURER INFORMATION ...ttt et ettee e e eseeee e steaeesseeasesseasesssasesssssssssssesssasesssansesssasressnaasessnnnes 4
3. EQUIPMENT UNDER TEST (EUT) AND ANCILLARY EQUIPMENT (AE) ...vvvevveeereeereene. 5
3L ABOUT EUT oo e e s s e e e s e s e oo s s oo 5
3.2. INTERNAL IDENTIFICATION OF EUT USED DURING THE TEST tuttivueeeieeeeeeeeesesseesesssessesssieessssinsessnnn 5
3.3. INTERNAL IDENTIFICATION OF AE USED DURING THE TEST tevuuttteieeeeiteeseseeeseesseesssssiesesssisessssinsessnnn 5
3.4, NORMAL ACCESSORY SETTING ..uuetttteeeetteeeeeseeesessteasssssensesssasesssasesssaasssssssesssassesssassesssaeressaesessnnes 6
3.5. GENERAL DESCRIPTION . ettt ettt ettt e e et e e e e teeeeeeaeee e st aesee st aaeeeseaaeeeseaseestssesensseeesansesenansessnaesesnnneees 6
4., REFERENCE DOCUMENTS ...oiviooeeeeeeeeeee s seese s s ees s s s e s e s s ss s s ss e s s s es s s esas s s e s eseras 7
4.1. DOCUMENTS SUPPLIED BY APPLICANT evtutttttetetsteeeeseeeesesseeasessseasessaasssessssssssassssssaasesssaessesaesessnees 7
4.2. REFERENCE DOCUMENTS FOR TESTING ..vuuttttteeetsteeeeeeeeeeeeseaasessteasesseassssssssesssaasssssassesssaeseessanssssnnnes 7
5. LABORATORY ENVIRONMENT w..oooooeeoeeeeeeeee oo e ee e esee e s s s s ssees s s s s s s s s asenons 8
B.  SUMMARY OF TEST RESULTS wooooeoeeeeeeeeeeeee oo e e s e sees e ee s sses s es s ses s s s esees s st s s sasesnons 9
6.1. SUMM ARY OF TEST RESULT S et tttittetteee e et eee e et seee e et eaeeeaeaasesseaseseaassssaasessennseesssasessenassessneeesninneees 9
6.2. ST AT EIMIEN TS ettt ettt ettt e e et e e e e e e eee e e e eeeeeaeeesaaeeeseaees s e neeasenaeee s e sesenansessenseeesnnseesnnaneessnnneesnnnneees 9
7. TEST EQUIPMENTS UTILIZED cooovoveeeeeeeeeeeeeeeeees st eseseseeeses s es s eeseeessseseeseesssassseeseseseaseseees 10
ANNEX A: MEASUREMENT RESULTS .. oo s eeee e ees s s e ses s s s ee s esessees s s e 11
AL IMEASUREMENT IMETHOD ..ovt ettt e ettt e eee e e et eaee et eeeee e aeaeeeaaeseesaassasaaaeeeaeaseesansessnneeennneeennansersnanes 11
A.2. PEAK OQUTPUT POWER = CONDUGCTED ... etetie ettt et e e e eaeaeaeeeseeteassssaasssssssesssssssssasssessaseeeseansessnanes 12
A.3. FREQUENCY BAND EDGES - CONDUCTED ... .uuiiiiitiieiiiueiiesettieesistteessiseseessssesesssssssssssesssssssesesssssssssans 13
AL, CONDUGCTED EMISSION ... ittteeettee e et eee e e e e e e eeee e st aeeseeaasessessssstaessssasessesresssasesssssesseaneeeseaareesnanes 15
AALD . RADIATED EMISSION . .. eetutitete e e eeee e e e e e et ee e eaee e e aee e et aeeesaaeesetaseseaasessensressnnseesssseestneeeseanreesnnes 24
A 5. OB B AN D VI ID T TH. vt tetite et ettt e e e e e e e et e e e e e eeee s aeeeeaeaeesesaessseassssseasesssasessensresssnsessnaseessnseeseanreesnnes 31
A.7. MAXIMUM POWER SPECTRAL DENSITY LEVEL ..evevieetii et ete e e e teee e e aeeeeeeseeessesaaesseseesseseesessnns 34
A.8. AC POWERLINE CONDUCTED EMISSION ....uuittiteetteee e eee e e eeeeeeeeeeeesteaessseassessssssssssssessasseessaesessnanes 37

©Copyright. All rights reserved by TMC Beijing.



TMIEZ< No. 2013TAR918

Page3 of 39

1. Test Laboratory
1.1. Testing Location

Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT

Address: Shouxiang Science Building, No 51, Xueyuan Road, Haidian District,

Beijing, P.R.China

Postal Code: 100191

Telephone: 00861062304633

Fax: 00861062304633-2504

1.2. Testing Environment
Normal Temperature: 15-35C
Relative Humidity: 20-75%

1.3. Project data

Project Leader: Zi Xiaogang
Testing Start Date: 2014-02-12
Testing End Date: 2014-03-21

1.4. Signature

Y

e

Zi Xiaogang
(Prepared this test report)

A s~

Sun Xianggian

(Reviewed this test report)

T ke

Lu Bingsong
Deputy Director of the laboratory
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name:
Address /Post:

City:

Postal Code:
Country:
Contact Person:
Contact Email
Telephone:

Fax:

TCT Mobile Limited!

5F, C building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China.

Shanghai

201203

China

Gong Zhizhou

zhizhou.gong@jrdcom.com

0086-21-61460890

0086-21-61460602

2.2. Manufacturer Information

Company Name:
Address /Post:

City:

Postal Code:
Country:
Telephone:
Fax:

TCT Mobile Limited!

5F, C building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China.

Shanghai

201203

China

0086-21-61460890

0086-21-61460602

©Copyright. All rights reserved by TMC Beijing.
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

Description HSDPA/HSUPA/HSPA+/UMTS Quad bands / GSM quad
bands/LTE 5 bands mobile phone

Model Name Miata LATAM

Marketing Name 6036A

FCCID RAD449

Frequency Band ISM 2400MHz~2483.5MHz

Type of Modulation(LE mode) GFSK
Number of Channels(LE mode) 40
Power Supply 3.9V DC by Battery

3.2. Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version
N38 014010000052988 PIO v4E18
N46 014010000053002 PIO v4E18

*EUT ID: is used to identify the test sample in the lab internally.

3.3. Internal Identification of AE used during the test

AE ID* Description
AE1 Battery
AE2 Battery
AE3 Travel charger
AE4 Travel charger

AE1
Model CAB2000013C2
Manufacturer BYD
Capacitance 2000 mAh
Nominal voltage 3.8V

AE2
Model CAB2000010C1
Manufacturer SCUD
Capacitance 2000 mAh
Nominal voltage 3.8V

AE3
Model CBA3000AGOC1
Manufacturer TEN PAO
Length of cable /

©Copyright. All rights reserved by TMC Beijing.
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AE4
Model CBA3000AGO0C2
Manufacturer BYD
Length of cable /

*AE ID: is used to identify the test sample in the lab internally.

3.4. Normal Accessory setting
Fully charged battery is used during the test.

3.5. General Description

The Equipment Under Test (EUT) is a model of HSDPA/HSUPA/HSPA+/UMTS Quad bands /
GSM quad bands/LTE 5 bands mobile phone with integrated antenna. It consists of normal
options: lithium battery, charger. Manual and specifications of the EUT were provided to fulfil the
test. Samples undergoing test were selected by the Client.

©Copyright. All rights reserved by TMC Beijing.
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4. Reference Documents

4.1. Documents supplied by applicant
EUT feature information is supplied by the applicant or manufacturer, which is the basis of testing.

4.2. Reference Documents for testing
The following documents listed in this section are referred for testing.

FCC Partl5

ANSI C63.10

FCC Part 2

FCC CFR 47, Part 15, Subpart C:
15.205 Restricted bands of operation;

: T : 10-1-13
15.209 Radiated emission limits, general requirements;
15.247 Operation within the bands 902—928MHz,
2400-2483.5 MHz, and 5725-5850 MHz.
American National Standard for Testing Unlicensed 2009
Wireless Devices
Frequency Allocations and Radio Treaty Matters;

10-1-13

General Rules and Regulations

©Copyright. All rights reserved by TMC Beijing.
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5. LABORATORY ENVIRONMENT

Shielding Room1 (6.0 metersx3.0 metersx2.7 meters) did not exceed following limits along the

conducted RF performance testing:

Temperature Min. =15 C, Max. =30 C
Relative humidity Min. = 30 %, Max. = 60 %
Shielding effectiveness >110dB

Ground system resistance <05 Q

Uniformity of field strength

Between 0 and 6 dB, from 80MHz to 3000 MHz

Control room did not exceed following

limits along the EMC testing:

Temperature

Min. =15 C, Max. =35 C

Relative humidity

Min. =30 %, Max. = 60 %

Shielding effectiveness >110dB
Electrical insulation > 10 kQ
Ground system resistance <05 Q

Semi-anechoic chamber (23 metersx17metersx10meters) did not exceed following limits along

the EMC testing:

Temperature Min. =15 C, Max. =30 C
Relative humidity Min. = 30 %, Max. = 60 %
Shielding effectiveness >110dB

Electrical insulation > 10 kQ

Ground system resistance <05 Q

Normalised site attenuation (NSA)

< +3.2 dB, 10 m distance, from 30 to 1000 MHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 2000 MHz

©Copyright. All rights reserved by TMC Beijing.
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6. SUMMARY OF TEST RESULTS

6.1. Summary of Test Results
Abbreviations used in this clause:
P Pass, The EUT complies with the essential requirements in the standard.
F Fail, The EUT does not comply with the essential requirements in the standard
NA Not Applicable, The test was not applicable
NP Not Performed, The test was not performed by TMC

SUMMARY OF MEASUREMENT RESULTS Sub-clause Verdict
6dB Bandwidth 15.247 (a)(2) P
Peak Output Power - Conducted 15.247 (b)(1) P
Maximum Power Spectral Density Level 15.247(e) P
Conducted Emission 15.247 (d) P
Radiated Emission 15.247, 15.205, 15.209 P
Frequency Band Edges 15.247 (d) P
AC Powerline Conducted Emission 15.107, 15.207 P

Please refer to ANNEX A for detail.
The measurement is made according to ANSI C63.10.

6.2. Statements

TMC has evaluated the test cases requested by the applicant /manufacturer as listed in section
6.1 of this report for the EUT specified in section 3 according to the standards or reference
documents listed in section 4.2

©Copyright. All rights reserved by TMC Beijing.



No. 2013TAR918
Pagel0O of 39

TV

7. Test Equipments Utilized

Conducted test system

) Serial Calibration
No. Equipment Model Manufacturer
Number Due date
Vector Signal
1 FSU26 200030 Rohde & Schwarz | 2014-06-12
Analyzer
Radiated emission test system
) Serial Calibration
No. Equipment Model Manufacturer
Number Due date
1 Test Receiver ESU26 100376 Rohde & Schwarz | 2014-11-05
EMI Antenna VULB 9163 9163 175 Schwarzbeck 2014-07-13
EMI Antenna 3117 00119021 ETS-Lindgren 2014-04-19
Dual-Ridge
4 Waveguide Horn 3116 2663 ETS-Lindgren 2014-06-30
Antenna
Dual-Ridge
5 Waveguide Horn 3116 2661 ETS-Lindgren 2014-06-30
Antenna
6 Bluetooth Tester CBT 100153 Rohde & Schwarz | 2014-09-15
7 LISN ESH2-75 829991/012 | Rohde & Schwarz | 2014-04-14
Pre-amplifier
8 HFH2-Z2 829324/007 | Rohde & Schwarz | 2014-12-12
(18GHz)
Pre-amplifier
9 SCuU18 1005277 Rohde & Schwarz /
(26.5GHz)
10 Loop Antenna SCU26 1006788 Rohde & Schwarz /

Anechoic chamber

Fully anechoic chamber by Frankonia German.

©Copyright. All rights reserved by TMC Beijing.
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ANNEX A: MEASUREMENT RESULTS

A.l. Measurement Method

A.1.1. Conducted Measurements

The measurement is made according to ANSI C63.10.

1). Connect the EUT to the test system correctly.

2). Set the EUT to the required work mode (Transmitter, receiver or transmitter & receiver).
3). Set the EUT to the required channel.

4). Set the EUT hopping mode (hopping or hopping off).

5). Set the spectrum analyzer to start measurement.

6). Record the values. Vector Signal Analyzer

Vector Signal
Analyzer

EUT

A.1.2. Radiated Emission Measurements

The measurement is made according to ANSI C63.10.

The radiated emission test is performed in semi-anechoic chamber. The distance from the EUT to
the reference point of measurement antenna is 3m. The test is carried out on both vertical and
horizontal polarization and only maximization result of both polarizations is kept. During the test,
the turntable is rotated 360° and the measurement antenna is moved from 1m to 4m to get the
maximization result.

In the case of radiated emission, the used settings are as follows,

Sweep frequency from 30 MHz to 1GHz, RBW = 100 kHz, VBW = 300 kHz;

Sweep frequency from 1 GHz to 26GHz, RBW = 1MHz, VBW = 1MHz;

Receiver
Signalling
Tester \>
\ Amp
Tower/Table | Filter
Controller

©Copyright. All rights reserved by TMC Beijing.
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A.2. Peak Output Power - Conducted
Measurement Limit:

Standard Limit (dBm)

FCC Part 15.247(b)(1) <30

The measurement is made according to ANSI C63.10.
Test Condition
Hopping Mode | RBW | VBW | Span | Sweeptime | Detector | Trace Mode

Hopping OFF | 1MHz | 5MHz 0 5ms Peak Max Hold
Measurement Results:
For GFSK
Frequency 2402 MHz 2440 MHz 2480 MHz Conclusion
Peak Conducted
Output Power -0.02 1.26 0.16 P
(dBm)

Conclusion: PASS

©Copyright. All rights reserved by TMC Beijing.
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A.3. Frequency Band Edges - Conducted
Measurement Limit:

Standard Limit (dBc)

FCC 47 CFR Part 15.247 (d) > 20

The measurement is made according to ANSI C63.10.

Test Condition

Hopping Mode | RBW VBW Span | Sweeptime | Detector | Trace Mode
Hopping OFF | 100KHz | 300KHz | 8MHz 5ms Peak Max Hold
Observe the stored trace and measure the amplitude delta between the peak of the fundamental
and the peak of the band-edge emission. This is not an abosolute field strength measurement; it is
only a relative measurement to determine the amount by which the emission drops at the band
edge relative to the highest fundamental emission level.

Measurement Result:

For GFSK
Frequency Hopping Band Edge Power ( dBc) Conclusion
2402MHz | Hopping OFF Fig.1 -56.24 P
2480MHz | Hopping OFF Fig.2 -62.14 P

Conclusion: PASS
Test graphs as below

® “RBW 100 kHz Delta 2 [T1 1]
“VBW 300 kHz -56.24 dB
Ref 11.2 dBm “Att 5 dB SWT 5 ms ~2.000000000 MHz

10 Offset 1.7 dB Marker 1 [T1]]

-(.50 dBm
'1 2.402000000 GHz |IEM
B

e\
l_10 LVL
I--30 Ve

[ \

50 \\u o
“60 g™ /

WMMWW

-70

=
]
=

[—-80

Center 2.4 GHz 800 kHz/ Span 8 MHz

Date: 19.MAR.2014 15:49:43

Fig.1. Frequency Band Edges: GFSK, 2402 MHz, Hopping Off

©Copyright. All rights reserved by TMC Beijing.
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® “RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -62.14 dB
Ref 11.2 dBm “Att 5 dB SWT 5 ms 3.333333333 MHz
F10~OFfset I.4 dB WMarker T LTIT
-0.31 dBm
1 2.480000000 GHz

I--40
\\ 3DB

Center 2.483 GHz 800 kHz/ Span 8 MHz

Date: 19.MAR.2014 16:00:57

Fig.2. Frequency Band Edges: GFSK, 2480 MHz, Hopping Off

©Copyright. All rights reserved by TMC Beijing.
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A.4. Conducted Emission
Measurement Limit:

Standard Limit

20dB below peak output power in 100 kHz

FCC 47 CFR Part 15.247 (d) bandwidth

The measurement is made according to ANSI C63.10.

Test Condition

Hopping Mode | RBW VBW | Sweeptime | Detector | Trace Mode
Hopping OFF | 100KHz | 300KHz Auto Peak Max Hold

Measurement Procedure — Reference Level

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Set the span to 5-30 % greater than the EBW.
4. Detector = peak.

5. Sweep time = auto couple.

6. Trace mode = max hold.

7. Allow trace to fully stabilize.

8. Use the peak marker function to determine the maximum power level in any 100 kHz band
segment within the fundamental EBW. Next, determine the power in 100 kHz band segments
outside of the authorized frequency band using the following measurement:

Measurement Procedure - Unwanted Emissions

1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Set span to encompass the spectrum to be examined.

4. Detector = peak.

5. Trace Mode = max hold.

6. Sweep = auto couple.

7. Allow the trace to stabilize (this may take some time, depending on the extent of the span).

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band
(excluding restricted frequency bands) is attenuated by at least the minimum requirements
specified above.

©Copyright. All rights reserved by TMC Beijing.
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Measurement Results:

For GFSK

Frequency Frequency Range Test Results Conclusion
Center Frequency Fig.3 P
30 MHz ~ 1 GHz Fig.4 P

2402 MHz 1 GHz ~ 3 GHz Fig.5 P
3 GHz ~ 10 GHz Fig.6 P
10GHz ~ 26 GHz Fig.7 P
Center Frequency Fig.8 P
30 MHz ~ 1 GHz Fig.9 P

2440 MHz 1 GHz ~ 3 GHz Fig.10 P
3 GHz ~ 10 GHz Fig.11 P
10GHz ~ 26 GHz Fig.12 P
Center Frequency Fig.13 P
30 MHz ~ 1 GHz Fig.14 P

2480 MHz 1 GHz ~ 3GHz Fig.15 P
3 GHz ~ 10 GHz Fig.16 P
10 GHz ~ 26 GHz Fig.17 P

Conclusion: PASS
Test graphs as below

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.52 dBm
Ref 11.2 dBm * ATt 5 dB SWT 2.5 ms 2.402003768 GHz
10" OFfset 1.4 dB
L
O
/\_’_’M”H_/J ﬂ
1 PK]
M

-10 LVL

-20 D1 =20-%2 dBm

-30

-40

-50

[~-60

=70

-80

Center 2.402 GHz 78.375 kHz/ Span 783.75 kHz

Date: 19.MAR.2014 15:48:02

Fig.3. Conducted spurious emission: GFSK,2402MHz

©Copyright. All rights reserved by TMC Beijing.
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Marker 1 [T1 ]
-48.21 dBm

87.516025641 MHz

F10~ OTfset 1.4
o

-10
-20

D1 =20-%2 dBm

-30

3DB

[—-80

Start 30 MHz 97 MHz/

19.MAR.2014 15:48:19

Stop 1 GHz

Conducted spurious emission: GFSK, 2402 MHz, 30MHz - 1GHz

“RBW 100 kHz
“VBW 300 kHz
SWT 200 ms

Ref 11.2 dBm 5 dB

Marker 2 [T1 ]
-64.88 dBm
2.628205128 GHz

10 Dll$ef .2 dB

Markeér 1 [T1]]
-0.46 dBm

L 2.40384¢154 GHz (M

O

-10

el=

—-30:

-40

[~-50

-60

-70

[—-80

Start 1 GHz 200 MHz/

19.MAR.2014 15:48:51

Stop 3 GHz

Conducted spurious emission: GFSK, 2402 MHz,1GHz - 3GHz

©Copyright. All rights reserved by TMC Beijing.
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*RBW 100 kHz
“VBW 300 kHz
SWT 700 ms

Marker 1 [T1 ]
-64.10 dBm

9.618589744 GHz

-10

-20

D1 =20~

-30

OTfset 1.4

2 dBm

I--40

-50

3DB

[—-80

Start 3 GHz

Date: 19.MAR.2014 15:49:07

Fig.6.

®

=
]
=

700 MHz/ Stop 10 GHz

Conducted spurious emission: GFSK, 2402 MHz,3GHz - 10GHz

Ref 11.2 dBm

“RBW 100 kHz
“VBW 300 kHz
SWT 1.6 s

Marker 1 [T1 ]
-64.47 dBm

5 dB 11.717948718 GHz

10 Dll$ef .2 dB

O

-10

—-30:

el=

-40

[~-50

-60

-70

[—-80

Start 10 GHz

Date: 19.MAR.2014 15:49:24

Fig.7.

1.6 GHz/ Stop 26 GHz

Conducted spurious emission: GFSK, 2402 MHz,10GHz - 26GHz
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® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 0.76 dBm

Ref 11.2 dBm “Att 5 dB SWT 2.5 ms 2.440001256 GHz

[[107 OFfset 1.4 dB

o A““’kkrg_'f,N,AJ/”t“\ﬁiﬁg‘L‘J’r
1 PK| ,,,——4/‘HJ/”"‘~——“ '\4>‘,/”——~—\\\\\\\\\_<‘\\\‘7

~10 LVL

F—p——D1 -19.24 dBm

-30

I--40
3DB

-50

[—-80

Center 2.44 GHz 78.375 kHz/ Span 783.75 kHz

Date: 19.MAR.2014 15:51:51

Fig.8. Conducted spurious emission: GFSK, 2440MHz

® “RBW 100 kHz Marker 1 [T1 1]
“VBW 300 kHz -45.75 dBm

Ref 11.2 dBm “Att 5 dB SWT 100 ms 126.378205128 MHz

=
]
=

E—pp——=D1 -19 24 dBm

-40

[~-50

-60

N A AAMAARAN A i St sl ot ks M AN A b Aot A |

-70

[—-80

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.MAR.2014 15:52:08

Fig.9. Conducted spurious emission: GFSK, 2440 MHz, 30MHz - 1GHz
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® “RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -64.65 dBm
Ref 11.2 dBm “Att 5 dB SWT 200 ms 2.570512821 GHz
[[107 OFfset 1.4 dB Marker T LTI(T
N .63 dBm
2.442307692 GHz
o
1 PK
VIEW

~10 LvL

F—p——D1 -19.24 dBm

-30

I--40
3DB

-50

T

|
@
o

N

[—-80

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 19.MAR.2014 15:52:39

Fig.10. Conducted spurious emission: GFSK, 2440 MHz, 1GHz — 3GHz

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -64.81 dBm
Ref 11.2 dBm “Att 5 dB SWT 700 ms 9.551282051 GHz

10 Oll$ef _a dB

o

I--10. LVL

F—op——=0R1 -19.24 dBm

—-30:

308

[~-50

[—-80

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 19.MAR.2014 15:52:56

Fig.11. Conducted spurious emission: GFSK, 2440 MHz, 3GHz — 10GHz
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Conducted spurious emission: GFSK, 2440 MHz, 10GHz — 26GHz
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Fig.13. Conducted spurious emission: GFSK, 2480 MHz
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® *RBW 100 kHz Marker 1 [T1 ]
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Fig.14. Conducted spurious emission: GFSK, 2480 MHz, 30MHz - 1GHz

® “RBW 100 kHz Marker 2 [T1 1]
“VBW 300 kHz -65.39 dBm
Ref 11.2 dBm “Att 5 dB SWT 200 ms 2.551282051 GHz
10 Offset 1.3 dB Markeér 1 [T1[1
-(.10 dBm
1 2.480769231 GHz |
o
1 PK
MED
I--10. LvL
=20 1T =207 aBnT
-30
-40
3DB
I--50
-60
2
AU AANAA - AU AAANA Rt b A At Lol tin i A At
-70
I--80
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 19.MAR.2014 16:00:05

Fig.15. Conducted spurious emission: GFSK, 2480 MHz, 1GHz - 3GHz
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Fig.16. Conducted spurious emission: GFSK, 2480 MHz, 3GHz - 10GHz
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Fig.17. Conducted spurious emission: GFSK, 2480 MHz, 10GHz - 26GHz
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A.5. Radiated Emission
Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247, 15.205, 15.209 | 20dB below peak output power

In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must
also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

The measurement is made according to ANSI C63.10
Limit in restricted band:

Frequency of emission Field strength(uVv/m) Field strength(dBuV/m)
(MH2z)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Test Condition

The EUT was placed on a non-conductive table. The measurement antenna was placed at a
distance of 3 meters from the EUT. During the tests, the antenna height and the EUT azimuth
were varied in order to identify the maximum level of emissions from the EUT. This maximization
process was repeated with the EUT positioned in each of its three orthogonal orientations.

Frequency of emission RBW/VBW Sweep Time(s)
(MH2z)
30-1000 100KHz/300KHz 5
1000-4000 1MHz/1MHz 15
4000-18000 1MHz/1MHz 40
18000-26500 1MHz/1MHz 20

Measurement Results:

A "reference path loss" is established and the Agy is the attenuation of “reference path loss”, and
including the gain of receive antenna, the gain of the preamplifier, the cable los.

The measurement results are obtained as described below:

For GFSK

Frequency Frequency Range Test Results Conclusion
1 GHz ~3 GHz Fig.18

2402 MHz
3 GHz ~ 18 GHz Fig.19 P
30 MHz ~ 1 GHz Fig.20 P

2441 MHz | 1 GHz ~ 3 GHz Fig.21 P
3 GHz ~ 18 GHz Fig.22 P
1 GHz ~3 GHz Fig.23 P

2480 MHz _
3 GHz ~ 18 GHz Fig.24 P
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Power 2.38GHz~2.4GHz---L Fig.25 P
Power 2.45GHz~2.5GHz---H Fig.26 P
For all channels | 18 GHz ~ 26.5 GHz Fig.27 P

GFSK 2402MHz—-Average
Frequency(MHz) Result(dBuVv/m) ARpl (dB) | PMea(dBuVv/m) Polarity

2390.000 -5.10 27.7 44.8 \Y,
17941.500 24.90 45.6 14.7 H
17938.500 24.90 45.6 14.7 \Y,
17932.500 24.80 45.6 14.6 \Y,
17935.500 24.80 45.6 14.6 H
17959.500 24.80 45.6 14.6 H

GFSK 2440MHz—-Average
Frequency(MHz) Result(dBuVv/m) ARpl (dB) | PMea(dBuVv/m) Polarity

17941.500 25.10 45.6 14.9 Vv
17938.500 24.90 45.6 14.7 H
17973.000 24.90 45.6 14.7 \Y,
17925.000 24.80 45.6 14.6 H
17908.500 24.00 45.6 154 H
17946.000 24.80 45.6 14.6 \Y,

GFSK 2480MHz—-Average
Frequency(MHz) Result(dBuVv/m) ARpl (dB) | PMea(dBuV/m) Polarity

2483.500 -0.80 27.7 49.3 \Y
17941.500 25.20 45.6 15.0 \Y
17938.500 25.10 45.6 14.9 H
17973.000 24.90 45.6 14.7 H
17935.500 24.90 45.6 14.7 \Y,
17952.000 24.90 45.6 14.7 \Y,

Conclusion: PASS
Test graphs as below:
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Fig.18. Radiated emission: GFSK, 2402MHz, 1 GHz - 3GHz
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Fig.19. Radiated emission: GFSK, 2402MHz, 3 GHz - 18 GHz
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Fig.20. Radiated emission: GFSK, 2440MHz, 30 MHz - 1 GHz
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Fig.21. Radiated emission: GFSK, 2440MHz, 1 GHz - 3 GHz
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Fig.22. Radiated emission: GFSK, 2440MHz, 3 GHz - 18 GHz

RE_BT_1G-3GHz

100

a0

a0
FOCPART 15 PH

70

1]
FCC PART 15 AW

Lewel in dBphdm

a0

30

20 + + + + + + + i
1000 1500 2000 2500 2000
Frequency in MHz

Fig.23. Radiated emission: GFSK, 2480MHz, 1 GHz - 3 GHz
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Fig.24. Radiated emission: GFSK, 2480MHz, 3 GHz - 18 GHz
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Fig.25. Radiated emission (Power): GFSK low channel
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Fig.26. Radiated emission (Power): GFSK high channel
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Fig.27. Radiated emission: GFSK, 18 GHz - 26 GHz
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A.6. 6dB Bandwidth
Measurement Limit:

No. 2013TAR918
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Standard

Limit

FCC 47 CFR Part 15.247(a)(2)

>= 500KHz

The measurement is made according to ANSI C63.10
1.Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Test Condition

Hopping Mode RBW VBW Span Sweeptime
Hopping OFF 100kHz 300kHz 2MHz 2.5ms
Measurement Results:
For GFSK
Frequency 6dB Bandwidth (kHz) Conclusion
2402MHz Fig.28 669.87 P
2440MHz Fig.29 669.87 P
2480MHz Fig.30 669.87 P

Conclusion: PASS
Test graphs as below:
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Fig.28. 6dB Bandwidth: GFSK, 2402 MHz
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Fig.30. 6dB Bandwidth: GFSK, 2480 MHz
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A.7. Maximum Power Spectral Density Level

Measurement Limit:

No. 2013TAR918
Page34 of 39

Standard

Limit

FCC 47 CFR Part 15.247(e)

<=8.0dBm

1. Set the RBW =100 kHz.

2. Set the VBW = 300 kHz.

3. Set the span to 5-30 % greater than the EBW.

4. Detector = peak.

5. Sweep time = auto couple.

6. Trace mode = max hold.

7. Allow trace to fully stabilize.

8. Use the peak marker function to determine the maximum power level in any 100 kHz band
segment within the fundamental EBW.

9. Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100kHz =

-15.2 dB).

Measurement Results:

For GFSK
Frequency Maximum Power Spectral Density Level(dBm) Conclusion
2402MHz Fig.31 -15.72 P
2440MHz Fig.32 -14.44 P
2480MHz Fig.33 -15.53 P

Test graphs as below:
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Fig.31. Maximum Power Spectral Density Level Function: GFSK, 2402 MHz
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Fig.32. Maximum Power Spectral Density Level Function: GFSK, 2440 MHz
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Fig.33. Maximum Power Spectral Density Level Function: GFSK, 2480 MHz
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A.8. AC Powerline Conducted Emission
Test Condition

Voltage (V) Frequency (Hz)

120 60

Measurement Result and limit:
Bluetooth (Quasi-peak Limit)

Frequency range Quasi-peak Limit (dBuV) )
Conclusion
(MHz)
0.15t0 0.5 66 to 56
05to5 56 P
5to0 30 60

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.5 MHz.

Bluetooth (Average Limit)

Frequ(?:é)range Average Limit (dBuV) Conclusion
0.15t0 0.5 56 1o 46
05t05 46 P
50 30 S0

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.5 MHz.

The measurement is made according to ANSI C63.10
Conclusion: PASS
Test graphs as below:

©Copyright. All rights reserved by TMC Beijing.




T

Traffic:

Level in dBpY
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Final Result 1

300400500 001K

2M  3M 4MSMBE 8 10M 20M  30M

Freguency in Hz

Frequency | QuasiPeak PE Line | Corr. | Margin | Limit
(MHz) (dBuv) (dB) (dB) (dBuv)
1.986000 443 | GND | L1 9.7 11.7 56.0
2.040000 419 | GND | L1 9.7 141 56.0
2.076000 423 | GND | L1 9.7 13.7 56.0
2.980500 40.7 | GND | L1 9.7 15.3 56.0
3.021000 40.1 | GND | L1 9.7 15.9 56.0
3.097500 412 | GND | L1 9.7 14.8 56.0

Final Result 2

Frequency | Average PE Line | Corr. | Margin | Limit
(MHz) (dBuv) (@B) | (dB) | (dBpv)
1.878000 323 | GND | L1 9.7 13.7 46.0
1.923000 30.2 | GND | L1 9.7 15.8 46.0
2.004000 27.6 | GND | L1 9.7 18.4 46.0
2.040000 29.8 | GND | L1 9.7 16.2 46.0
2.746500 28.6 | GND | L1 9.7 17.4 46.0
3.372000 276 | GND | L1 9.7 18.4 46.0
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Idle:

Level in dBpY
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Final Result 1

300400500 001K

2M  3M 4MSMBE 8 10M 20M  30M

Freguency in Hz

Frequency | QuasiPeak PE Line | Corr. | Margin | Limit
(MHz) (dBuv) (dB) (dB) (dBuv)
1.864500 419 | GND | L1 9.7 141 56.0
1.954500 425 | GND | L1 9.7 13.5 56.0
1.986000 429 | GND | L1 9.7 13.1 56.0
2.062500 412 | GND | L1 9.7 14.8 56.0
2.733000 436 | GND | L1 9.7 124 56.0
2.967000 429 | GND | L1 9.7 13.1 56.0

Final Result 2

Frequency | Average PE Line | Corr. | Margin | Limit
(MHz) (dBuv) (@B) | (dB) | (dBpv)
0.820500 31.8 | GND | L1 9.8 14.2 46.0
1.833000 315 | GND | L1 9.7 145 46.0
1.864500 29.7 | GND | L1 9.7 16.3 46.0
1.909500 320 | GND | L1 9.7 14.0 46.0
1.954500 31.7 | GND | L1 9.7 14.3 46.0
1.995000 309 [ GND | L1 9.7 15.1 46.0

*** END OF REPORT BODY ***
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