No.2013TAR288
Page1 of 106

TVIL

FCC PART 15C

TEST REPORT
No. 2013TAR288

for
Sony Mobile Communications AB
GSM/WCDMA/CDMAZ2000/LTE FDD mobile phone
Type: PM-0400-BV

FCC ID: PY7PM-0400
with

Hardware Version: A

Software Version: 10.2.F.1.33

Issued Date: 2013-04-18

(( 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)10-62304633-2678, Fax:+86(0)10-62304793 Email:welcome@emcite.com. www.emcite.com

©Copyright. All rights reserved by TMC Beijing.



TM':*{ No. 2013TAR288

Page2 of 106

CONTENTS
L0701 =V 5 SRR 2
1. TEST LABORATORY ...ttt et te e es s e e ete e e teseese s e e e be e abeseeeeseseeseneenenees 4
1.1, TESTING LOCATION ..cutiuitiietiietesistesestesetesesessesessesesessesassesassasessasessssasessssessssesessasessasessssesessesessssesens 4
1.2, TESTING ENVIRONMENT ....ciiiitiietetirtetiteteststesestesesessesessesessesessssesessesessasessssesessasessasesassesessesessssesens 4
1.3, PROJECT DATA .ocutietirietesestesestetesessesessesassasestssesessesesessesassesesasessasesessase s aseseasesessesessasesessesassasessasasens 4
Li4. SIGNATURE ...ovttetitetistetesestetestetesesseseseeseseeseseasesesseseseesesessese s eses e et e s e esese s e bes e aaesessebessatesessesa s esessasenens 4
2. CLIENT INFORMATION . ....i ittt sttt s e et st be st s bereseese e reneees 5
2.1, APPLICANT INFORMATION .....cuttetisietestetesetasestesessssesassesessssesessesessasessssessssssessesessssessssasessasessssesessases 5
2.2, MANUFACTURER INFORMATION ......cttiiteriietestetesessesestesestssesessesessasessssessssesessesessssessssesessssessssesessases 5
3. EQUIPMENT UNDER TEST (EUT) AND ANCILLARY EQUIPMENT (AE) ..covevreeireee 6
3.1, ABOUT EUT ottt ettt ettt e bbbttt et ne st b e s et ne e s 6
3.2.  INTERNAL IDENTIFICATION OF EUT USED DURING THE TEST ...cvvvetiieteriieeresieteessesessesessesesessesesseses 6
3.3.  INTERNAL IDENTIFICATION OF AE USED DURING THE TEST .vvveuiieteiereresiereseesesessessssesessesessssesesseses 6
3.4, NORMALACCESSORY SETTING ..ueuveueriiteriietesiesesessesessesesessessssesessasessssessssssessesessssessssesessssessssessssases 7
3.5, GENERAL DESCRIPTION....c.tititiietiiateststesestasestesesessesassasessasesessesessasessssessssesessasessssessssasessasessssessssases 7
4. REFERENCE DOCUMENTS ...ttt ettt sttt ss ettt seen e e s e eeene s 8
4.1, DOCUMENTS SUPPLIED BY APPLICANT ....cuitiitetiietesiatesestesestesessssesassesessesessssessssessssesessssessssesessasessns 8
4.2. REFERENCE DOCUMENTS FOR TESTING ....uevitetiietesiatesestesesiesesessesessasassesessssessssesessesessssessssessssesessns 8
5. LABORATORY ENVIRONMENT ......coiiiiiiieirirteitnie ettt enene e 9
6. SUMMARY OF TEST RESULTS ..ottt sttt 10
6.1, SUMMARY OF TEST RESULTS ....ueutiietiietirietesistesesiesesessesessesessesessssesassesessesessasessssessssesessssessssesessases 10
ST - = V1= N USSR 11
6.3, TEST CONDITIONS ....veuiuieteriieretetestesesestesessesesessasassesessasesessasassesessasessssesessasessssesessesessssessssesessasessns 11
7. TEST EQUIPMENTS UTILIZED ..ottt 12
ANNEX A: MEASUREMENT RESULTS ... .ottt 13
AL MEASUREMENT IMETHOD ...c.vviuiietiieteststeseseeseaetessssesasaesesesesassasassasessssessssesessasessssessssesessasessssessssases 13
A.2. PEAK OUTPUT POWER ...ouvititiititiietiietet sttt ettt se st aetesassasassesessasesassesassasessasasassesessasesessesessasan 15
A2 L ANTENNA QAN oottt st et e s beeae et e st e e b e ess et esbesbeesa et e sbeebeereentestesreeneens 15
A.2.2 CoNAUCTE OULPUL POWET ......ueivieiciieite ettt sttt sttt ta e sb e s beeaeaneetesbeene e 15
A.2.3 Radiated OULPUL POWET .......ccuiiiiiicieitecte ettt ettt et sa e beebeeneesaesbeene e 15
A.3. FREQUENCY BAND EDGES = CONDUCTED........c0vettriitertiesesietesessesessesessesessssesessesessssessssesessasessssessssases 17
A4, CONDUCTED EMISSION ... .uiuiitiiiiieiiieieistest e teietestste e ste e sastesassasassese s ssesessesessesesessasessesessasesessesessasn 24
A5, RADIATED EMISSION. ....c0tetiriititiitetiietetsteststesetetestssesessesessasesassasassasessasessssesessasessssesessesessasessssesessases 48
A.6. TIME OF OCCUPANCY (DWELL TIME) .veittetieteiteetieiestesteeteetestesteeseeaestestaesaesaesbessaesaesnessessaessesresseanas 69
AT, 20DB BANDWIDTH..c.tvitiietesieteststeteteteststesessasessesesessesessesessssessssasessasessssessssesessesessasessssesessasessssesessases 79
A.8. CARRIER FREQUENCY SEPARATION .....euviueriieresiatesessesessesessasessssesassasessasessssesessesessssessssesessasessssessssases 85
A.9. NUMBER OF HOPPING CHANNELS......ccetiteriietisiatesissesesiesessesessssesessesessesessssesessasessssessssesessasessssessssases 87

©Copyright. All rights reserved by TMC Beijing.



TM':4 No. 2013TAR288

Page3 of 106

A.10. AC POWERLINE CONDUCTED EMISSION .....cctiiitiiiiiiieitieniienie ettt 91
A1l RECEIVER RADIATION EMISSION ......cccciiiiiiiiiii s 94
ANNEX B: PHOTOGRAPHS OF THE TEST SET-UP......coiiiiiieeeee e 97
ANNEX C: PHOTOGRAPHS OF THE EUT ..o 98

©Copyright. All rights reserved by TMC Beijing.



TV No. 2013TAR288
- Page4 of 106

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: 00861062304793

1.2. Testing Environment

Normal Temperature: 15-35°C

Extreme Temperature: -20/+55°C
Relative Humidity: 30-60%

Air Pressure 990hPa-1040hPa

Note: The climatic requirements above are general exclude the special requirements for dedicated test

environments listed in section 5 and some specific test cases in other parts of this report.

1.3. Project data

Project Leader: Zi Xiaogang
Testing Start Date: 2013-03-21
Testing End Date: 2013-04-10

1.4. Signature
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Zi Xiaogang
(Prepared this test report)
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ANCAU

Sun Xianggqgian

(Reviewed this test report)

/[f()/ﬁ s 7

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

2.1. Applicant Information
Company Name: Sony Mobile Communications (China) Co. Ltd
Sony Mobile R&D Center, No. 16, Guangshun South Street,

Address /Post: Lo
Chaoyang District

City: Beijing

Postal Code: 100102

Country: China

Contact Ma, Gang

Telephone: +86-10-58656312

Fax: +86-10-58659049

2.2. Manufacturer Information

Company Name: Sony Mobile Communications AB
Address /Post: Nya Vattentornet, 22188 Lund, Sweden
City: Lund

Postal Code: 22188

Country: Sweden

Contact Nordlof, Anders

Telephone: +46-10-802 3919

Fax: +46-10-800 2441

©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
Type
FCCID
Frequency Range
Type of Modulation
Number of Channels
Cellular Frequency Band

Antenna

MAX Radiated Power
MAX Conducted Power
Power Supply

GSM/WCDMA/CDMAZ2000/LTE FDD mobile phone

PM-0400-BV

PY7PM-0400

ISM 2400MHz~2483.5MHz
GFSK/m/4 DQPSK/8DPSK
79

GSM 850/900/1800/1900, GPRS, EDGE,
WCDMA FDD Band 1/2/5, HSDPA, HSUPA,

LTE FDD Band 1/11/18,
CDMAZ2000 Band Class0/6
Integrated Antenna
12.17dBm EIRP(8DPSK)
9.20dBm(8DPSK)

4.1V DC

Note: Photographs of EUT are shown in ANNEX D of this test report.

3.2. Internal Identification of EUT used during the test

EUTID* SIN
#23855 CB5123SGQ1
#23862 CB5123SGFP

IMEI HW Version
004402450925338 A
004402450737451 A

*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*
AE1 Battery
#23812 USB Cable

AE1
Model
Manufacturer
Capacitance
Nominal Voltage
#23812
Commercial name
Type
Manufacturer
Length of cable

Description

SN
000132
123107D1000A4AE

AB-0300
Sony
2300mAh
3.7v

EC801
Al-0401
Sony Mobile
96.5cm

*AE ID: is used to identify the test sample in the lab internally.
©Copyright. All rights reserved by TMC Beijing.
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3.4. Normal Accessory Setting
1. Fully charged battery was used during the test;
2. A microSD card was being installed in the device during the test

3.5. General Description

The Equipment Under Test (EUT) is a model of GSM/WCDMA/CDMA2000/LTE FDD mobile
phone with integrated antenna.

The EUT supports GSM 850/900/1800/1900MHz bands, WCDMA FDD bands 1/2/5, LTE FDD
bands 1/11/18 and CDMA2000 band class0/6. It also supports GPRS service with multi-slots class
12 and EGPRS service with multi-slots class 12 too. The HSDPA and HSUPA features are also
supported.

It has MP3, camera, FM radio, USB memory, GPS receiver, NFC, Mobile High-Definition Link
(MHL), Bluetooth (EDR and Bluetooth 4.0), WLAN (802.11 a/b/g/n) and Wi-Fi hotspot functions.

It includes normal option: travel charger, Portable Hands-Free and USB cable.

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 CFR 47, Part 15, Subpart C:

) , Oct,10
15.205 Restricted bands of operation; 2009
FCC Part15 15.209 Radiated emission limits, general requirements; Edition

15.247 Operation within the bands 902—-928MHz,
2400-2483.5 MHz, and 5725-5850 MHz.
Methods of Measurement of Radio-Noise Emissions from
ANSI C63.4 Low-Voltage Electrical and Electronic Equipment in the 2009
Range of 9 kHz to 40 GHz
FCC Public Notice Filing and Measurement Guidelines for Frequency Hopping  March
DA 00-705 Spread Spectrum Systems 2000
Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the 2009
ANSI C63.4 Range of 9 kHz to 40 GHz

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

Semi-anechoic chamber (23 meters X 17meters X 10meters) did not exceed following limits

along the EMC testing:

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

Electrical insulation >2 MQ

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

Control room/ conducted chamber did not exceed following limits along the EMC testing:

Temperature Min. =15 ‘C, Max. =35 C
Relative humidity Min. =20 %, Max. = 80 %
Shielding effectiveness >110 dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Fully-anechoic chamber1 (6.8 meters X3.08 metersX3.53 meters) did not exceed following

limits along the EMC testing:

Temperature

Min.=15 C,Max. =30 C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness >110dB
Electrical insulation >2 MQ
Ground system resistance <05 Q

Uniformity of field strength

Between 0 and 6 dB, from 80 to 3000 MHz

Fully-anechoic chamber2 (8.6 meters X 6.1 meters X 3.85 meters) did not exceed following limits

along the EMC testing:

Temperature

Min. =15 ‘C,Max. =30 C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness >110 dB
Electrical insulation >2 MQ
Ground system resistance <1Q

Uniformity of field strength

Between 0 and 6 dB, from 80 to 4000 MHz

along the EMC testing:

Fully-anechoic chamber3 (10 meters X 6.7 meters X6.15 meters) did not exceed following limits

Temperature

Min.=15 C,Max.=30 C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness > 100 dB
Electrical insulation >2 MQ
Ground system resistance <05 Q

Site voltage standing-wave ratio (Syswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Additional Humidity Requirements for Electrostatic Discharge Test: Min. = 30%, Max. = 60%.

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

Modulation

Sub-clause of
Part15C

Verdict

Peak Output Power (Conducted)

GFSK/

m/4DQPSK

8DPSK

15.247 (b)(1)

Peak Output Power(Radiated)

GFSK

15.247 (b)(1)

Antenna Gain

GFSK/

None

Frequency Band Edges

GFSK

m/4DQPSK

8DPSK

15.247 (d)

Conducted Emission

GFSK

m/4DQPSK

8DPSK

15.247 (d)

Radiated Emission

GFSK

m/4DQPSK

8DPSK

15.247(d),15.205,
15.209,15.109

Time of Occupancy (Dwell Time)

GFSK

m/4DQPSK

8DPSK

15.247 (a) (1)(iii)

20dB Bandwidth

GFSK

m/4DQPSK

8DPSK

15.247 (a)(1)

Carrier Frequency Separation

GFSK

m/4DQPSK

8DPSK

15.247 (a)(1)

Number of hopping channels

GFSK

m/4DQPSK

8DPSK

15.247 (a)(1)(iii)

AC Powerline Conducted
Emission

GFSK

15.107, 15.207

|||V |0|0U|U|(TV|(U|(U|(TV|(TV|TV|TV|TV|TV|TV|TV|TV|0V|0V|TV|O0|(OV|(T|(T|T

Please refer to ANNEX A for detail.

The measurement is made according to Public notice DA 00-705 and ANSI C63.4.

Terms used in Verdict column

P Pass, The EUT complies with the essential requirements in the standard.

NP Not Perform, The test was not performed by TMC

NA Not Applicable, The test was not applicable

F Fail, The EUT does not comply with the essential requirements in the
standard

©Copyright. All rights reserved by TMC Beijing.
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The test cases as listed in section 6.1 of this report for the EUT specified in section 3 was
performed by TMC and according to the standards or reference documents listed in section 4.2
The EUT met all requirements of the standards or reference documents.

6.3. Test Conditions

T nom Normal Temperature
T min Low Temperature

T max High Temperature

V nom Normal Voltage

V min Low Voltage

V max High Voltage

H nom Norm Humidity

A nom Norm Air Pressure

For this report, all the test case listed above are tested under Normal Temperature and Normal
Voltage, and also under norm humidity, the specific conditions as following:

Temperature T nom 24°C
Voltage V hom 4.1V
Humidity H nom 37%
Air Pressure Anom 1020hPa

©Copyright. All rights reserved by TMC Beijing.
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No Equipment Model Serial Manufacturer Calibration
) quip Number Due date
Vector Signal Analyzer | FSU26 200030 Rohde & Schwarz | 2013-12-18
2 Bluetooth Tester CBT32 100649 Rohde & Schwarz | 2014-02-03
Radiated emission test system
No Equipment Model Serial Manufacturer Calibration
) quip Number Due date
1 Test Receiver ESU26 100376 Rohde & Schwarz | 2013-11-07
VULB
2 EMI Antenna 9163 514 Schwarzbeck 2014-11-10
3 EMI Antenna 3117 00139065 ETS-Lindgren 2014-07-31
Dual-Ridge W id
4 | HETTICQe NAVeGUIGe 4146 2663 ETS-Lindgren | 2014-06-30
Horn Antenna
Dual-Ridge Waveguide )
5 3116 2661 ETS-Lindgren 2014-06-30
Horn Antenna
Universal Radio
6 o CMU200 109914 Rohde & Schwarz | 2014-04-18
Communication Tester
7 LISN ESH2-75 829991/012 Rohde & Schwarz | 2014-04-15
8 Pre-amplifier(18 GHz) / 1005277 Rohde & Schwarz | /
9 Pre-amplifier(26.5GHz) |/ 1005277 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.1. Measurement Method

A.1.1. Conducted Measurements

The measurement is made according to Public notice DA 00-705 and ANSI C63.4.

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

EUT Power / Analyzer

Splitter

CBT32

A.1.2. Radiated Emission Measurements

The measurement is made according to Public notice DA 00-705 and ANSI C63.4

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;

©Copyright. All rights reserved by TMC Beijing.
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Receiver
Signalling
Tester \>
\ Amp
Tower/Table | Filter
Controller

©Copyright. All rights reserved by TMC Beijing.



No. 2013TAR288
Page15 of 106

T

A.2. Peak Output Power
Measurement Limit:

Standard Limit (dBm)

FCC Part 15.247(b)(1) / RSS-210 A8.4 (2) <30

The measurement is made according to Public notice DA 00-705 and ANSI C63.4.

Measurement Results:

A.2.1 Antenna gain

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP
and the conducted power of the EUT.

Cho Ch 39 Ch78
Channel
2402 MHz 2441 MHz 2480 MHz
GFSK (Conducted) 7.64 7.78 7.69
GFSK (Radiated) 9.56 10.75 8.70
Gain(dBi) 1.92 2.97 1.01
Conclusion: PASS
A.2.2 Conducted Output Power
EUT ID: #23855
Peak(RBW=VBW=1MHz; SPAN=5MHz; Detector: Peak)
Channel Cho Ch 39 Ch7s Conclusion
2402 MHz 2441 MHz 2480 MHz
GFSK (dBm) 7.64 7.78 7.69 P
/4 DQPSK (dBm) 8.51 8.76 8.63 P
8DPSK (dBm) 9.07 9.20 9.04 P
Average(RBW=VBW=1MHz; SPAN=5MHz; Detector: RMS)
Channel Cho Ch 39 Ch78 Conclusion
2402 MHz 2441 MHz 2480 MHz
GFSK (dBm) 7.34 7.51 7.35 P
/4 DQPSK (dBm) 5.96 6.04 5.89 P
8DPSK (dBm) 5.96 6.05 5.89 P
Measurement Uncertainty: £1.17dB
Conclusion: PASS
A.2.3 Radiated Output Power
EUT ID: #23862
Peak(RBW=VBW=1MHz; SPAN=5MHz; Detector: Peak)
Channel Cho Ch 39 Ch78 Conclusion
2402 MHz 2441 MHz 2480 MHz
GFSK (dBm) 9.56 10.75 8.70 P
/4 DQPSK* (dBm) 10.43 11.73 9.64 P
8DPSK* (dBm) 10.99 12.17 10.05 P

©Copyright. All rights reserved by TMC Beijing.
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Average
Channel Cho Ch 39 Ch78 Conclusion
2402 MHz 2441 MHz 2480 MHz
GFSK * (dBm) 9.26 10.48 8.36 P
/4 DQPSK * (dBm) 7.88 9.01 6.90 P
8DPSK * (dBm) 7.88 9.02 6.90 P

Note:* These values are calculated with the antenna gain
Measurement Uncertainty: £1.98dB
Conclusion: PASS

©Copyright. All rights reserved by TMC Beijing.



TM':4 No. 2013TAR288

Page17 of 106

A.3. Frequency Band Edges - Conducted
Measurement Limit:

Standard Limit (dBc)

<-20
Note: The measurement results are calculated as
FCC 47 CFR Part 15.247 (d) power measured in any 100KHz bandwidth outside
RSS-210 A8.4(2) the frequency band in dBm minus power measured
in the 100 kHz bandwidth within the band that
contains the highest level of the desired power

The measurement is made according to Public notice DA 00-705 and ANSI C63.4.
Measurement Result:

For GFSK
Channel Hopping Band Edge Power ( dBc) Conclusion
0 Hopping OFF Fig.1 -57.59 P
Hopping ON Fig.2 -61.32 P
78 Hopping OFF Fig.3 -62.06 P
Hopping ON Fig.4 -63.54 P

Formr/4 DQPSK

Channel Hopping Band Edge Power ( dBc) Conclusion
Hopping OFF Fig.5 -56.59 P
0 Hopping ON Fig.6 -59.59 P
78 Hopping OFF Fig.7 -62.36 P
Hopping ON Fig.8 -62.07 P
For 8DPSK
Channel Hopping Band Edge Power ( dBc) Conclusion
0 Hopping OFF Fig.9 -57.07 P
Hopping ON Fig.10 -58.23 P
78 Hopping OFF Fig.11 -63.55 P
Hopping ON Fig.12 -61.92 P

Conclusion: PASS
Test graphs as below

©Copyright. All rights reserved by TMC Beijing.
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® “RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz -57.59 dB
Ref 10.6 dBm “Att 5 dB SWT 5 ms -1.858974359 MHz
10 Offset 0.6 dB Marker 1 L[T1[1
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Fig.1. Frequency Band Edges: GFSK, Channel 0, Hopping Off

® “RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz -61.32 dB
Ref 10.6 dBm “Att 5 dB SWT 5 ms -2.291666667 MHz

10 Offset 0.6 dB Marker 1 L1111
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Date: 2.APR.2013 09:38:07

Fig.2. Frequency Band Edges: GFSK, Channel 0, Hopping On
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Fig.3. Frequency Band Edges: GFSK, Channel 78, Hopping Off
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Fig.4. Frequency Band Edges: GFSK, Channel 78, Hopping On
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Fig.5. Frequency Band Edges: /4 DQPSK, Channel 0, Hopping Off
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Fig.6. Frequency Band Edges: /4 DQPSK, Channel 0, Hopping On
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Frequency Band Edges: /4 DQPSK, Channel 78, Hopping Off
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® “RBW 100 kHz Delta 2 [T1 ]
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Fig.9. Frequency Band Edges: 8DPSK, Channel 0, Hopping Off
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Fig.10. Frequency Band Edges: 8DPSK, Channel 0, Hopping On
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Fig.11.
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Fig.12. Frequency Band Edges: 8DPSK, Channel 78, Hopping On
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A.4. Conducted Emission
Measurement Limit:

Standard Limit
FCC 47 CFR Part 15.247 (d) 20dB below peak output power in 100 kHz
RSS-210 A8.5 bandwidth

The measurement is made according to Public notice DA 00-705 and ANSI C63.4
Measurement Results:

For GFSK
Channel Frequency Range Test Results Conclusion

Center Frequency Fig.13 P
30 MHz ~ 1 GHz Fig.14 P

Cho :
2402 MHz 1 GHz ~ 3 GHz Fig.15 P
3 GHz ~ 10 GHz Fig.16 P
10 GHz ~ 26 GHz Fig.17 P
Center Frequency Fig.18 P
30 MHz ~ 1 GHz Fig.19 P

Ch 39 :
2441 MHz 1 GHz ~ 3 GHz Fig.20 P
3 GHz ~ 10 GHz Fig.21 P
10 GHz ~ 26 GHz Fig.22 P
Center Frequency Fig.23 P
30 MHz ~ 1 GHz Fig.24 P

Ch78 :
2480 MHz 1 GHz ~ 3 GHz Fig.25 P
3 GHz ~ 10 GHz Fig.26 P
10 GHz ~ 26 GHz Fig.27 P

For /4 DQPSK
Channel Frequency Range Test Results Conclusion

Center Frequency Fig.28 P
30 MHz ~ 1 GHz Fig.29 P

Cho :
2402 MHz 1 GHz ~ 3 GHz Fig.30 P
3 GHz ~ 10 GHz Fig.31 P
10 GHz ~ 26 GHz Fig.32 P
Center Frequency Fig.33 P
30 MHz ~ 1 GHz Fig.34 P

Ch 39 :
2441 MHz 1 GHz ~ 3 GHz Fig.35 P
3 GHz ~ 10 GHz Fig.36 P
10 GHz ~ 26 GHz Fig.37 P
Ch78 Center Frequency Fig.38 P
2480 MHz 30 MHz ~ 1 GHz Fig.39 P
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1 GHz ~ 3 GHz Fig.40
3 GHz ~ 10 GHz Fig.41
10 GHz ~ 26 GHz Fig.42 P
For 8DPSK
Channel Frequency Range Test Results Conclusion
Center Frequency Fig.43
30 MHz ~ 1 GHz Fig.44 P
cho 1GH GH Fig.4 P
2402 MHz 2~3GHz 1945
3 GHz ~ 10 GHz Fig.46 P
10 GHz ~ 26 GHz Fig.47 P
Center Frequency Fig.48 P
30 MHz ~ 1 GHz Fig.49 P
Ch 39 1GH GH Fi P
2441 MHz 2~3GHz 19.50
3 GHz ~ 10 GHz Fig.51 P
10 GHz ~ 26 GHz Fig.52 P
Center Frequency Fig.53 P
30 MHz ~ 1 GHz Fig.54 P
Ch78 ] :
2480 MHz GHz ~ 3 GHz Fig.55 P
3 GHz ~ 10 GHz Fig.56 P
10 GHz ~ 26 GHz Fig.57 P

Conclusion: PASS

Test graphs as below
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Fig.13. Conducted spurious emission: GFSK, Channel 0,2402MHz
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Fig.14. Conducted spurious emission: GFSK, Channel 0, 30MHz - 1GHz
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Fig.15. Conducted spurious emission: GFSK, Channel 0, 1GHz - 3GHz
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® “RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -61.13 dBm

Ref 10.6 dBm *Att 5 dB SWT 700 ms 8.878205128 GHz
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Fig.16. Conducted spurious emission: GFSK, Channel 0, 3GHz - 10GHz
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Fig.17. Conducted spurious emission: GFSK, Channel 0,10GHz - 26GHz
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® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 2.14 dBm
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Fig.18. Conducted spurious emission: GFSK, Channel 39, 2441MHz

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -49.41 dBm
Ref 10.6 dBm “Att 5 dB SWT 100 ms 126.378205128 MHz
10 offset 0.9 dB
Lo [ A ]
1 PK]
-10- LVL
D1 -17.86 dBm TOF
L-20.
-30
-40
1 3DB
~-50-
--60-
MWWWWW@W
=70
[~-80-
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 2.APR.2013 09:42:23

Fig.19. Conducted spurious emission: GFSK, Channel 39, 30MHz - 1GHz
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Fig.20. Conducted spurious emission: GFSK, Channel 39,
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Fig.21.
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Conducted spurious emission: GFSK, Channel 39, 3GHz — 10GHz
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® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -56.02 dBm
Ref 10.6 dBm “Att 5 dB SWT 1.6 s 25.461538462 GHz
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Fig.22. Conducted spurious emission: GFSK, Channel 39, 10GHz — 26 GHz
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Fig.23. Conducted spurious emission: GFSK, Channel 78, 2480MHz
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Fig.24. Conducted spurious emission: GFSK, Channel 78, 30MHz - 1GHz
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Fig.25. Conducted spurious emission: GFSK, Channel 78, 1GHz - 3GHz
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® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -60.64 dBm
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Fig.26. Conducted spurious emission: GFSK, Channel 78, 3GHz - 10GHz
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Fig.27. Conducted spurious emission: GFSK, Channel 78, 10GHz - 26GHz
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Fig.28. Conducted spurious emission: 1/4 DQPSK, Channel 0,2402MHz
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Fig.29. Conducted spurious emission: 1/4 DQPSK, Channel 0, 30MHz - 1GHz
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Fig.30. Conducted spurious emission: /4 DQPSK, Channel 0, 1GHz - 3GHz
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Fig.31.

700 MHz/ Stop 10 GHz

Conducted spurious emission: /4 DQPSK, Channel 0, 3GHz - 10GHz
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Fig.32. Conducted spurious emission: 11/4 DQPSK, Channel 0,10GHz - 26GHz
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Fig.33. Conducted spurious emission: /4 DQPSK, Channel 39, 2441MHz
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Fig.34. Conducted spurious emission: /4 DQPSK, Channel 39, 30MHz - 1GHz
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Fig.35. Conducted spurious emission: /4 DQPSK, Channel 39, 1GHz - 3GHz
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Fig.36. Conducted spurious emission: 1/4 DQPSK, Channel 39, 3GHz - 10GHz
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Fig.37. Conducted spurious emission: 11/4 DQPSK, Channel 39, 10GHz — 26GHz
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Conducted spurious emission: /4 DQPSK, Channel 78, 2480MHz
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Fig.39. Conducted spurious emission: /4 DQPSK, Channel 78, 30MHz - 1GHz
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Fig.40. Conducted spurious emission: /4 DQPSK, Channel 78, 1GHz - 3GHz
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Conducted spurious emission: /4 DQPSK, Channel 78, 3GHz - 10GHz
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Fig.42. Fig.30 Conducted spurious emission: T1/4 DQPSK, Channel 78, 10GHz - 26GHz
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Fig.43. Conducted spurious emission: 8DPSK, Channel 0,2402MHz
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Fig.44. Conducted spurious emission: 8DPSK, Channel 0, 30MHz - 1GHz
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Fig.45. Conducted spurious emission: 8DPSK, Channel 0, 1GHz - 3GHz
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Fig.46. Conducted spurious emission: 8DPSK, Channel 0, 3GHz - 10GHz
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Fig.47. Conducted spurious emission: 8DPSK, Channel 0,10GHz - 26GHz
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Fig.48. Conducted spurious emission: 8DPSK, Channel 39, 2441MHz
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Fig.49. Conducted spurious emission: 8DPSK, Channel 39, 30MHz - 1GHz
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Fig.50. Conducted spurious emission: 8DPSK, Channel 39, 1GHz - 3GHz
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Fig.51.
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Conducted spurious emission: 8DPSK, Channel 39, 3GHz - 10GHz
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Fig.52. Conducted spurious emission: 8DPSK, Channel 39, 10GHz — 26GHz
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Fig.53. Conducted spurious emission: 8DPSK, Channel 78, 2480MHz
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Fig.54. Conducted spurious emission: 8DPSK, Channel 78, 30MHz - 1GHz
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Fig.55. Conducted spurious emission: 8DPSK, Channel 78, 1GHz - 3GHz
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® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -60.89 dBm
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Fig.56. Conducted spurious emission: 8DPSK, Channel 78, 3GHz - 10GHz
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Fig.57. Conducted spurious emission: 8DPSK, Channel 78, 10GHz - 26GHz
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A.5. Radiated Emission
Measurement Limit:

No. 2013TAR288
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Standard

Limit

FCC 47 CFR Part 15.247, 15.205, 15.209

RSS-210 A8.5

Listed as follows

Frequency (MHz) Field

Field strength

Measurement distance

strength (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

Above 960 500 3

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 Public notice DA 00-705 and ANSI C63.4

Limit in restricted band:

Frequency of emission Field strength(uV/m) Field strength(dBuV/m)
(MHz)
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)
(MHz)

0.009-30 100KHz/300KHz 5
30-1000 100KHz/300KHz 5
1000-4000 1MHz/1MHz 15
4000-18000 1MHz/1MHz 40

18000-26500 1MHz/1MHz 20
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Measurement Results:

A "reference path loss" is established and the Agy, is the attenuation of “reference path loss”, and

No. 2013TAR288
Page49 of 106

including the gain of receive antenna, the gain of the preamplifier, the cable los.
The measurement results are obtained as described below:

Result=PMea+ARp|

For GFSK
Channel Frequency Range Test Results Conclusion
30 MHz ~ 1 GHz Fig.58 P
cho 1 GHz ~ 3 GHz Fig.59 P
2402 MHz 9
3 GHz ~ 18 GHz Fig.60 P
30 MHz ~ 1 GHz Fig.61 P
h
ch 39 1GHz~3 GHz Fig.62 P
2441 MHz
3 GHz ~ 18 GHz Fig.63 P
30 MHz ~ 1 GHz Fig.64 P
h7
ch78 1GHz~3 GHz Fig.65 P
2480 MHz
3 GHz ~ 18 GHz Fig.66 P
Power 2.38GHz~2.4GHz---L Fig.67 P
Power 2.45GHz~2.5GHz---H Fig.68 P
For all channels | 18 GHz ~ 26 GHz Fig.69 P
Form/4 DQPSK
Channel Frequency Range Test Results Conclusion
30 MHz ~ 1 GHz Fig.70 P
cho 1 GHz ~ 3 GHz Fig.71 P
2402 MHz g
3 GHz ~ 18 GHz Fig.72 P
30 MHz ~ 1 GHz Fig.73 P
Ch 39
1 GHz ~ H Fig.74 P
2441 MHz GHz ~ 3 GHz 9
3 GHz~18 GHz Fig.75 P
30 MHz ~ 1 GHz Fig.76 P
Ch78
1 GHz ~ H Fig.77 P
2480 MHz GHz ~ 3 GHz 9
3 GHz ~ 18 GHz Fig.78 P
Power 2.38GHz~2.4GHz---L Fig.79 P
Power 2.45GHz~2.5GHz---H Fig.80 P
For all channels | 18 GHz ~ 26 GHz Fig.81 P
For 8DPSK
Channel Frequency Range Test Results Conclusion
30 MHz ~ 1 GHz Fig.82 P
Cho ] : P
2402 MHz GHz ~ 3 GHz Fig.83
3 GHz ~ 18 GHz Fig.84 P
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30 MHz ~ 1 GHz Fig.85 P
h

ch 39 1GHz ~3 GHz Fig.86 P

2441 MHz
3 GHz ~ 18 GHz Fig.87 P
30 MHz ~ 1 GHz Fig.88 P

Ch78

1GHz ~3 GHz Fig.89 P

2480 MHz
3 GHz ~ 18 GHz Fig.90 P
Power 2.38GHz~2.4GHz---L Fig.91 P
Power 2.45GHz~2.5GHz---H Fig.92 P
For all channels | 18 GHz ~ 26 GHz Fig.93 P

Note: Only worst case result is given.

Test graphs as below:

RE 30MHz-1GHz
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55T FEeE-Part 15
50T

T ,—‘

40

35T
30T

25T

Level in dBTi#/m

201

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Fig.58. Radiated emission: GFSK, Channel 0, 30 MHz - 1 GHz
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Fig.59. Radiated emission: GFSK, Channel 0, 1 GHz - 3 GHz
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Fig.60. Radiated emission: GFSK, Channel 0, 3 GHz - 18 GHz
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Fig.61.

Level in dBi#/m

Level in dB7i/m
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Radiated emission: GFSK, Channel 39, 30 MHz - 1 GHz
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Fig.62. Radiated emission: GFSK, Channel 39, 1 GHz - 3 GHz
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Fig.63.

Fig.64.

Level in dBi#/m
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Radiated emission: GFSK, Channel 39, 3 GHz - 18 GHz
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Radiated emission: GFSK, Channel 78, 30 MHz - 1 GHz
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Fig.65. Fig.47 Radiated emission: GFSK, Channel 78, 1 GHz - 3 GHz

Fig.66.
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Radiated emission: GFSK, Channel 78, 3 GHz - 18 GHz
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Fig.67. Radiated emission (Power): GFSK, low channel
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Fig.68. Radiated emission (Power) GFSK, high channel
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EMI 18GHz-26.5GHz
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Radiated emission: GFSK, 18 GHz - 26 GHz
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Fig.70. Radiated emission: /4 DQPSK, Channel 0, 30 MHz - 1 GHz
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Fig.71. Radiated emission: /4 DQPSK, Channel 0, 1 GHz - 3 GHz
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Fig.72. Radiated emission: /4 DQPSK, Channel 0, 3 GHz - 18 GHz
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Fig.73. Radiated emission: m/4 DQPSK, Channel 39, 30 MHz - 1 GHz
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Fig.74. Radiated emission: /4 DQPSK, Channel 39, 1 GHz - 3 GHz
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Fig.75. Radiated emission: /4 DQPSK, Channel 39, 3 GHz - 18 GHz
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Fig.76. Radiated emission: m/4 DQPSK, Channel 78, 30 MHz - 1 GHz
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Fig.77. Radiated emission: /4 DQPSK, Channel 78, 1 GHz - 3 GHz
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Fig.78. Radiated emission: 1/4 DQPSK, Channel 78, 3 GHz - 18 GHz
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Radiated emission (Power): /4 DQPSK, low channel
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Fig.80. Radiated emission (Power): /4 DQPSK, high channel
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Fig.81. Radiated emission: /4 DQPSK, 18 GHz - 26 GHz
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Fig.82. Radiated emission: 8DPSK, Channel 0, 30 MHz - 1 GHz
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Fig.84.
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Radiated emission: 8DPSK, Channel 0, 1 GHz - 3 GHz
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Radiated emission: 8DPSK, Channel 0, 3 GHz - 18 GHz
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Fig.85.

Fig.86.
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Radiated emission: 8DPSK, Channel 39, 30 MHz - 1 GHz
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Radiated emission: 8DPSK, Channel 39, 1 GHz - 3 GHz
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Fig.87.
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Radiated emission: 8DPSK, Channel 39, 3 GHz - 18 GHz
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Fig.88. Radiated emission: 8DPSK, Channel 78, 30 MHz - 1 GHz
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Fig.89.

Fig.90.
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Radiated emission: 8DPSK, Channel 78, 1 GHz - 3 GHz
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Radiated emission: 8DPSK, Channel 78, 3 GHz - 18 GHz
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Fig.91. Radiated emission (Power): 8DPSK, low channel
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Fig.92. Radiated emission (Power): 8DPSK, high channel
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EMI 18GHz-26.5GHz
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Fig.93. Radiated emission: 8DPSK, 18 GHz - 26 GHz
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A.6. Time of Occupancy (Dwell Time)
Measurement Limit:

Standard Limit (ms)

FCC 47 CFR Part 15.247(a) (1)(iii)

<400
RSS-210 A8.1 (4)

The measurement is made according to Public notice DA 00-705 and ANSI C63.4
Measurement Result:

For GFSK
Channel Packet Dwell Time (ms) Conclusion
Fig.94
DH1 - 110.80 P
Fig.95
Fig.96
39 DH3 - 156.75 P
Fig.97
Fig.98
DH5 - 200.33 P
Fig.99
For /4 DQPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.100
DH1 - 109.97 P
Fig.101
Fig.102
39 DH3 - 153.45 P
Fig.103
Fig.104
DH5 - 180.34 P
Fig.105
For 8DPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.106
DH1 - 106.05 P
Fig.107
Fig.108
39 DH3 - 178.20 P
Fig.109
Fig.110
DH5 - 200.70 P
Fig.111

Conclusion: PASS
Test graphs as below:

©Copyright. All rights reserved by TMC Beijing.



TM"4 No. 2013TAR288
- Page70 of 106

® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 2.37 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 6.250000 ps
10 Offset 0.6 dB ndB [[T1] 10-00 dB
11 T2| PWIDTH 386.057692 ps
o i v Temp |1 [T1 ndB]
2.26 dBm|SGL
NEK] 961.538462 ns -
VIEW TRG -9 dBm Tempn 2 [T1 ndRl TRG
1o LVL
.99 dBm
387.019231 ps |pe
-20
I--30
I--40
swp 1| off 1 .
3DB
I--50
I--70
I--80
Center 2.441 GHz 330 ps/

Date: 2.APR.2013 09:46:30

Fig.94. Time of occupancy (Dwell Time): Channel 39, GFSK-DH1

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -5.73 dBm

Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s

|
l

10 Offset 0.6 dB

~80:

Center 2.441 GHz 3.16 s/

Date: 2.APR.2013 09:46:19

Fig.95. Number of Transmissions Measurement: Channel 39, GFSK-DH1

©Copyright. All rights reserved by TMC Beijing.



TME4 No. 2013TAR288

Page71 of 106

® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -5.68 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 704.326923 ps
10 Offset 0.6 dB ndB [[T1] 1¢-00 dB
PWIDTH 1.65Q000 ms
o Temp |1 [T1 ndB]
1 -4.43 dBm|SCL
4 EE T 2 961.538462 ns
] -
MEm | ﬁ';pr o) num v [ Temp o [T1 ndey TRe
= LVL
-4.29 dBm
1.650962 ms |1pe
-20
I--30-
I--40.
swP 1 of 1 .
3DB
I--50
I--60.
T T ¥RV P VI PRI
AN
I--70
I--80:
Center 2.441 GHz 330 ps/

Date: 2.APR.2013 09:47:25

Fig.96. Time of occupancy (Dwell Time): Channel 39, GFSK-DH3

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -5.59 dBm

Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s
10 Offset 0.6 dB

(N AT A
seL

1 AP
VIEW TRG
L
TOF
308

-80:

Center 2.441 GHz 3.16 s/

Date: 2.APR.2013 09:47:14

Fig.97. Number of Transmissions Measurement: Channel 39, GFSK-DH3
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® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -5.65 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 1.603365 ms
10 Offset 0.6 dB ndB [[T1] 1¢-00 dB
PWIDTH 2.903365 ms
o Temp |1 [T1 ndB]
1 .15 dBm|SCL
1 PK T o] 861, 53446T Zhs
v v v
iy S I O ) SN | [ v ol et e
.49 dBm
2.904327 ms |pe
-20
I--30-
I--40.
swp 1 of 1 .
3DB
I--50
I--60.
I--70
I--80:
Center 2.441 GHz 330 ps/

Date: 2.APR.2013 09:48:20

Fig.98. Time of occupancy (Dwell Time): Channel 39, GFSK-DH5

® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 2.38 dBm
Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s
10 Offset 0.6 dB %
Lo || [ 1] 11 WL L
SGL
1 AP}
VIEW TRG
I 1 LVL
TOF
a 308
-80:
Center 2.441 GHz 3.16 s/

Date: 2.APR.2013 09:48:09

Fig.99. Number of Transmissions Measurement: Channel 39, GFSK-DH5
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® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -3.27 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 355.288462 pus
10 Offset 0.6 dB ndB [[T1] 19.00 dB
PWIDTH 391.346154 ps
o Temp |1 [T1 ndB]
-4.95 dBm|SCL
[ 961.534462 ns
VIEW TRe
RG - 4 dBm Temp l2 [T1 ndel
10 L] LVL
-1¢.07 dBm
392.307692 us |1pe
-20
I--30-
- pl
40 URAj
swp 1|of 1
3DB
I--50
I--60.
I--70 i
I--80:
Center 2.441 GHz 330 ps/

Date: 2.APR.2013 10:07:03

Fig.100. Time of occupancy (Dwell Time): Channel 39, T1/4 DQPSK -DH1

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 2.48 dBm

Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s

WI
|

10 Offset 0.6 dB

HIIIIIIIIIIIVIIIH I \I\[IIIIIIVIIIVIHIII

|
|
|

IIIII‘II IlIlIIlIHlIIlIIIIIIHIIII

Center 2.441 GHz 3.16 s/

Date: 2.APR.2013 10:06:52

Fig.101. Number of Transmissions Measurement: Channel 39, /4 DQPSK -DH1

©Copyright. All rights reserved by TMC Beijing.



T

No. 2013TAR288
Page74 of 106

® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 2.55 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 191.346154 ps
10 Offset 0.6 dB ndB [[T1] 1¢-00 dB
Tl T2 PWIDTH 1.65Q000 ms
0 I A A Ao A Ay Temp |1 [T1 ndB]
.68 dBm [SCL
4 EE 961.538462 ns
VIEW By TRG -9 4 dBm Temnlo [T1 ndey TRG
10 LVL
1.00 dBm
1.650962 ms |1pe
20
I--30-
I--40.
Sswp 1 of 1 .
3DB
I--50
I--60.
I--70 i
I--80:
Center 2.441 GHz 330 ps/

Date: 2.APR.2013 10:08:23

Fig.102. Time of occupancy (Dwell Time): Channel 39, /4 DQPSK -DH3

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -3.26 dBm

Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.6 dB

SGL

-80:

Center 2.441 GHz 3.16 s/

Date: 2.APR.2013 10:08:11

Fig.103. Number of Transmissions Measurement: Channel 39, /4 DQPSK -DH3
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® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -3.25 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 1.598077 ms
10 Offset 0.6 dB ndB [T1] 1(.00 dB
PWIDTH 2.908654 ms
Lo . Temp |1 [T1 ndB]
v -4.27 lBm | SCL
MEm | PG -6 4 dBm Templo {11 ndby TRe
U LVL
-6.24 dBm
2.909614 ms |1pe
-20
I--30-
I--40.
W
swp 1 of 1 -
I--50
I--60.
f-vg
I--80:
Center 2.441 GHz 330 ps/

Date: 2.APR.2013 10:09:40

Fig.104. Time of occupancy (Dwell Time): Channel 39, /4 DQPSK -DH5

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -19.46 dBm
Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s
10 Offset 0.6 dB
o 1 I T I T )
SGL
1 AP
VIEW TRG
LvL
TDF
3DB
-80,
Center 2.441 GHz 3.16 s/

Date: 2.APR.2013 10:09:28

Fig.105. Number of Transmissions Measurement: Channel 39, /4 DQPSK -DH5
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® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 2.03 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 217.788462 pus
10 Offset 0.6 dB ndB [[T1] 19.00 dB
1 PWIDTH 391.346154 ps
o " Temp |1 [T1 ndB]
2 .69 dBm [SCL
961.534462 ns
VIEW o6 -d 4 dem Temp o [T1 ndey TRe
=10 LVL
-5.31 dBm
392.307692 us |1pe
-20
I--30-
I--40.
Sswp 1|of 1 .
3DB
I--50
I--60.
-70,
I--80:
Center 2.441 GHz 330 ps/

Date: 3.APR.2013 00:14:24

Fig.106. Time of occupancy (Dwell Time): Channel 39, 8DPSK-DH1

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -4.23 dBm

Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.6 dB

s li Illlll‘l\llilllll‘lwWI\‘III‘III‘IIWIIH"\llllllllll}ll\H‘II‘I‘II |||Illl\lll“llli\ll\l‘ll‘ll”l|||IIVIIH‘II‘IIII‘II|‘ || HHI{HIIIITHIIIHI‘IIII‘I I‘II I‘I Tp:

LvL

I
| | HH |
V0T A AR
| 1R el
LT
T

Center 2.441 GHz 3.16 s/

Date: 3.APR.2013 00:14:13

Fig.107. Number of Transmissions Measurement: Channel 39, 8DPSK -DH1
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® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -4.09 dBm
Ref 10.6 dBm “Att 5 dB SWT 3.3 ms 810.096154 ps
10 Offset 0.6 dB ndB [[T1] 1¢-00 dB
PWIDTH 1.65Q000 ms
o Temp |1 [T1 ndB]
v ~¢.61 dBm|SeL
TREK Mo -9.614385 pus
VIEW ¥ 2 M 1re
- TRG -9 4 m Temn |2 [T1 ndel
10 LVL
-1¢.53 dBm
1.640385 ms |1pe
-20
I--30-
I--40.
SwP 1 of 1 e
I--50
I--60.
I--70 h ! H

[~-80

Center 2.441 GHz 330 ps/

Date: 3.APR.2013 00:15:44

Fig.108. Time of occupancy (Dwell Time): Channel 39, 8DPSK -DH3

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -20.88 dBm

Ref 10.6 dBm “Att 5 dB SWT 31.6 s 31.599800 s
10 Offset 0.6 dB

o IR T
SGL

1 AP]
[VIEW TRG
LvL
TDF
3DB

Center 2.441 GHz 3.16 s/

Date: 3.APR.2013 00:15:32

Fig.109. Number of Transmissions Measurement: Channel 39, 8DPSK -DH3
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® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -4.06 dBm
Ref 10.6 dBm *Att 5 dB SWT 3.3 ms 2.893750 ms
10 Offset 0.6 dB ndB [T1] 1Q.00 dB
PWIDTH 2.908654 ms
o Temp |1 [T1 ndB]
-9.4¢ dBm|ScL
1 PK A A g
VIEW I “ [ o ' J l | M e
W 26 -9 4 dBm Temp [T1 ndi]
=10 it LVL
-9.80 dBm
2.899038 ms | 1pp
-20
~-30:
I--40
W
swp 1 of 1 -
I--50
[~-60:
--70
I--80
Center 2.441 GHz 330 ps/

Date: 3.APR.2013 00:17:01

Fig.110. Time of occupancy (Dwell Time): Channel 39, 8DPSK -DH5

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -38.04 dBm
Ref 10.6 dBm * ATt 5 dB SWT 31.6 s 31.599800 s
10 Offset 0.6 dB
[T
SGL
1 AP]
[VIEW TRG
LvL
TDF
3DB

Center 2.441 GHz 3.16 s/

Date: 3.APR.2013 00:16:49

Fig.111. Number of Transmissions Measurement: Channel 39, 8DPSK -DH5
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A.7. 20dB Bandwidth
Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247(a)(1)

NA *
RSS-210 A8.1 (1)

The measurement is made according to Public notice DA 00-705 and ANSI C63.4

* Comment: This test case is not required according to the latest FCC 47 CFR Part 15.247. But
the test results are necessary for “carrier frequency separation” test case, in Annex A.8.
Measurement Results:

For GFSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.112 870.19 NA
39 Fig.113 865.38 NA
78 Fig.114 870.19 NA
Form/4 DQPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.115 1274.04 NA
39 Fig.116 1269.23 NA
78 Fig.117 1293.27 NA
For 8DPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.118 1288.46 NA
39 Fig.119 1264.42 NA
78 Fig.120 1288.46 NA

Conclusion: NA
Test graphs as below:
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*RBW 20 kHz

Marker 1 [T1 ]

“VBW 50 kHz -0.84 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.402168269 GHz
10 Offset 0.6 dB ndB [[TI] 29.00 dB
BW 870.192307692 kHz
o 1 Temp |1 [T1 ndB]
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Date:

2_APR.2013 09:48:53
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Fig.112. 20dB Bandwidth: GFSK, Channel 0
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TDF

308

® “RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -0.76 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.441158654 GHz
10 Offset 0.6 dB ndB [T1] 20-.00 dB
BW 865.384615385 kHz
Lo 1 Temp |1 [T1 ndB]
-2¢.36 dBm
1 P /WJVA 2.440548077 GHz
WD L_10 nJ Temp [T1 ndB]
JU V» -20.16 dBm
;3AJ \\/Ez 2.441413462 GHz
-20 VV\V\
-30
I--50
[ v \‘\)
W M
--70
I--80
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 2.APR.2013 09:49:25

Fig.113. 20dB Bandwidth: GFSK, Channel 39
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*RBW 20 kHz

Marker 1 [T1 ]

“VBW 50 kHz -0.81 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.480163462 GHz
10 Offset 0.6 dB ndB [[TI] 29.00 dB
BW 870.192307692 kHz
Lo 1 Temp |1 [T1 ndB]
-2¢.79 dBm
L /\J‘/\ 2.479548077 GHz
VIEW
_10 n/ Temp [2 [T1 ndR]
JU L» -21.80 dBm
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2
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i
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Fig.114. 20dB Bandwidth: GFSK, Channel 78
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® “RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -2.05 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.401990385 GHz
10 Offset 0.6 dB ndB [T1] 29-00 dB
BW  [1.274034462 MHz
Lo E Temp |1 [T1 ndB]
1 -21.99 dBm
1P /\k/f [qq 2.401370192 GHz
MIE L_10 I A Temp [T1 ndB] .
v I LvL
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-40
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Date: 2.APR.2013 10:10:14

Fig.115. 20dB Bandwidth: /4 DQPSK, Channel 0
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*RBW 20 kHz

Marker 1 [T1 ]

No. 2013TAR288
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TDF

*VBW 50 kHz -2.08 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.441163462 GHz
10 Offset 0.6 dB ndB [[TI] 29.00 dB
BW  [1.26923(0769 MHz
Lo 1 Temp |1 [T1 ndB]
-22.70 dBm
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Date: 2.APR.2013 10:10:46

Fig.116. 20dB Bandwidth: /4 DQPSK, Channel 39

® “RBW 20 kHz Marker 1 [T1 ]
*VBW 50 kHz -2.50 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.479990385 GHz
10 Off$et O_Q dB ndB [[T1] 20 .00 dB
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Lo Temp |1 [T1 ndB]
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VIEW By I q \'\ A Temp [T1 ndB]
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Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 2.APR.2013 10:11:18

TDF

Fig.117. 20dB Bandwidth: /4 DQPSK, Channel 78
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Fig.118. 20dB Bandwidth: 8DPSK, Channel 0
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TDF

TDF

“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -2.25 dBm
Ref 10.6 dBm Att 5 dB SWT 30 ms 2.441163462 GHz
10 Offset 0.6 dB ndB [T1] 20-.00 dB
BW |1.264423077 MHz
Lo 1 Temp |1 [T1 ndB]
H —22.12 dBm
/\Uﬁf\du/\ 2.440365385 GHz
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Fig.119. 20dB Bandwidth: 8DPSK, Channel 39
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® “RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -3.03 dBm
Ref 10.6 dBm “Att 5 dB SWT 30 ms 2.479990385 GHz
10 Offset 0.6 dB ndB [[TI] 29.00 dB
BW [1.288461538 MHz
Temp |1 [T1 ndB]

0

-23.04 dBm

1
M/f\'/\’/\ .47936(577 GHz
[VIEW | _ An Temp 12 [T1 ndB]
10 S o LVt
-22.83 dBm
.480649038 GHZ | 1pr
-20 ﬁz
=30 / \
I--40.
/\'\M,I/J \\\NF/J\\ 308
o iad A /UMV/\I

N

N

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 3.APR.2013 00:18:38

Fig.120. 20dB Bandwidth: 8DPSK, Channel 78
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A.8. Carrier Frequency Separation
Measurement Limit:

No. 2013TAR288
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Standard

Limit(kHz)

FCC 47 CFR Part 15.247(a)(1)
RSS-210 A8.1 (2)

over 25 kHz or (2/3) * 20dB bandwidth

The measurement is made according to Public notice DA 00-705 and ANSI C63.4
* Comment: This limit should be over 25 kHz or (2/3) * 20dB bandwidth, whichever is greater.
Measurement Result:

For GFSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.121 ‘ 822.12 P
For /4 DQPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.122 ‘ 1144.23 P
For 8DPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.123 | 1115.38 P

Conclusion: PASS
Test graphs as below:

®

Ref 10.6 dBm

*RBW 300 kHz
*VBW 300 kHz

“Att 5 dB SWT 2.5 ms

Delta 2 [T1 ]
-0.06 dB
822.115384615 kHz

10 Offset 0.6 dB

-10

-20

=30

N | N

Markdr 1 [T1]]
2 2.31 dBm

////,/f%ﬁﬂhﬁf?ﬁ&i(it\l!

I--40.

=50

f~-60:

-70

~-80

Center 2.441 GHz

Date: 2.APR.2013 09:52:02

300 kHz/

Span 3 MHz

TDF

Fig.121. Carrier frequency separation measurement: GFSK, Channel 39
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@ “RBW 300 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.14 dB

Ref 10.6 dBm *Att 5 dB SWT 2.5 ms 1.144230769 MHz

10 Offset 0.6 dB Markdr 1 [T1[]
21.70 dBm

e NI, N RAALGEN231 GHZ
o T

2y

-20

=30

I--40.

-60:

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 2.APR.2013 10:13:22

Fig.122. Carrier frequency separation measurement: /4 DQPSK, Channel 39

® “RBW 300 kHz Delta 2 [T1 ]
“VBW 300 kHz 0.06 dB

Ref 10.6 dBm “Att 5 dB SWT 2.5 ms 1.115384615 MHz

10 Offset 0.6 dB Markdr 1 L[T1]1
2 -78 dBm
oy o~ b1 2440863385 G:«“z-
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=
]
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I _10 LVL

20
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60

=70
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Date: 3.APR.2013 00:20:42

Fig.123. Carrier frequency separation measurement: 8DPSK, Channel 39
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A.9. Number of Hopping Channels

Measurement Limit:
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Standard

Limit

FCC 47 CFR Part 15.247(a) (1)(iii)
RSS-210 A8.1 (4)

At

least 15 non-overlapping channels

The measurement is made according to Public notice DA 00-705 and ANSI C63.4

Measurement Result:

For GFSK
Channel Number of hopping channels Conclusion
0~39 Fig.124
- 79 P
40~78 Fig.125
Form/4 DQPSK
Channel Number of hopping channels Conclusion
0~39 Fig.126
- 79 P
40~78 Fig.127
For 8DPSK
Channel Number of hopping channels Conclusion
0~39 Fig.128
- 79 P
40~78 Fig.129
Conclusion: PASS
Test graphs as below:
® :RBW sgg tHz Delta 2 [717] ,
ng Oi:%:tde-a _ “Att 5 dB SWT 2.5 ms Markji,zGEiijEE MH;
) A AR R s e o

=10

—-20

-30

-40

-50

-60

-70

-80

LVL

Start 2.401 GHz

4.045

Date: 2.APR.2013 09:54:06

MHz/ Stop 2.44145 GHz

Fig.124. Number of hopping frequencies: GFSK, Channel 0 - 39
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® “RBW 500 kHz Delta 2 [T1 ]
“VBW 500 kHz -0.18 dB
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Fig.125. Number of hopping frequencies: GFSK, Channel 40 - 78
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Fig.126. Number of hopping frequencies: /4 DQPSK, Channel 0 - 39
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Fig.127. Number of hopping frequencies: /4 DQPSK, Channel 40 - 78
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Fig.128. Number of hopping frequencies: 8DPSK, Channel 0 - 39
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Fig.129. Number of hopping frequencies: 8DPSK, Channel 40 - 78
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A.10. 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
05t05 56 P
510 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)

Frequency range Quasi-peak Limit (dBuV) .
Conclusion
(MHz)
0.15t0 0.5 56 to 46
05to5 46 P
510 30 50

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 Public notice DA 00-705 and ANSI C63.4
Conclusion: PASS
Test graphs as below:
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Final Result 1
Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuVv)
0.150000 26.8 | GND | L1 10.0 39.2 66.0
0.402000 18.8 | GND | L1 10.0 39.0 57.8
0.415500 20.1 | GND | L1 10.0 375 57.5
0.460500 26.6 | GND | L1 10.0 30.1 56.7
0.811500 225 | GND | L1 10.0 33.5 56.0
1.252500 17.9 | GND | L1 10.0 38.1 56.0
Final Result 2
Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuVv)
0.469500 10.9 | GND | L1 10.0 35.6 46.5
0.622500 6.1 | GND | L1 10.0 39.9 46.0
1.036500 5.4 | GND | L1 10.0 40.6 46.0
11.962500 10.2 | GND | L1 9.8 39.8 50.0
12.426000 10.7 | GND | L1 9.8 39.3 50.0
22.528500 10.4 | GND | L1 9.5 39.6 50.0

300
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Final Result 1
Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBpV)
0.415500 19.9 | GND | L1 10.0 37.6 57.5
0.433500 22.5 | GND | L1 10.0 34.6 57.2
0.465000 271 | GND | L1 10.0 29.5 56.6
0.681000 20.6 | GND | L1 10.0 35.4 56.0
0.802500 22.6 | GND | L1 10.0 334 56.0
1.243500 18.1 | GND | L1 10.0 37.9 56.0
Final Result 2
Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBpV) (dB) (dB) (dBuV)
0.465000 10.7 | GND | L1 10.0 35.9 46.6
0.820500 7.0 | GND | L1 10.0 39.0 46.0
11.980500 -3.6 | GND | L1 9.8 53.6 50.0
23.028000 -2.4 | GND | L1 9.5 52.4 50.0
24.769500 -3.3 | GND | L1 9.4 53.3 50.0
25.696500 -2.3 | GND | L1 9.4 52.3 50.0
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A.11 RECEIVER RADIATION EMISSION

Reference

FCC: CFR Part 15.109, 2.1053/ RSS-Gen 7.2.2

A.11.1 Method of Measurement

No. 2013TAR288
Page94 of 106

The measurement procedure in ANSI C64.4-2003 is used. The EUT is placed on a 80cm height
non-conductive table locating on the center of turntable. From 30MHz-1GHz, the measurement
distance is 10m. For frequency range above 1GHz, the measurement distance is 3m.

The EUT is measured with travel charger and the operating mode is idle without CMU200’s

signaling.

A.11.2 Method of Measurement

Frequency of Emission (MHz) Limit (dBuV/m) Measurement Distance (m)
30-88 30 10
88-216 33.5 10
216-960 36 10
960-1000 44 10
>1000 54 3
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A. 11.3 Measurement results

IF bandwidth: 120 kHz

RBW /VBW 1 MHz

RBW /VBW 1 MHz

Level in dBfiii/m

Level in dBfi#/m

60T

55T

607
551
501
451

40
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Idle Mode: 30MHz-1GHz

RE 30MHz-1GHz

FEC-Part 15

,—l

351
301
251

201

50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Idle Mode: 1GHz-3GHz

RE - 1GHz-3GHz

FCC Part 15

50T

45T

401

35T

30T

25T

1000

1500 2000 2500 3000
Frequency in MHz
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Levelin dBfifi/m

60T

55T
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Idle Mode: 3GHz-18GHz

RE - 3GHz-18GHz

FCC Part 15

50T

451

401

35T

30T

25T

20
3G

5G 6 7 8 9 10G 18G
Frequency in Hz
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