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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: 20-75%

1.3. Project data

Project Leader: Zi Xiaogang
Testing Start Date: 2012-11-27
Testing End Date: 2012-12-21

1.4. Signature

AV ;';,]

Zi Xiaogang
(Prepared this test report)

A s
/12

Sun Xianggqgian
(Reviewed this test report)

fff) whs 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: TCT Mobile Limited
5F, C building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,

Address /Post: . )
Pudong Area Shanghai, P.R. China. 201203
City: Shanghai
Country: China
Telephone: 0086 21 68897541
Fax: 0086 21 50801070

2.2. Manufacturer Information
Company Name: TCT Mobile Limited
5F, C building, No. 232, Liang Jing Road ZhangdJiang High-Tech Park,

Address /Post: Pudong Area Shanghai, P.R. China. 201203
City: Shanghai

Country: China

Telephone: 0086-21-61460890

Fax: 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
Model Name
Marketing Name
FCCID
Frequency Band
Type of Modulation
Number of Channels
Power Supply

HSUPA/HSDPA/UMTS triband/GSM quadband mobile phone
Beetle US

ONE TOUCH 4030A

RAD315

ISM 2400MHz~2483.5MHz

GFSK/m/4 DQPSK/8DPSK

79

3.8V DC by Battery

3.2. Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version
NO1 013459000000763 proto VvEA1
N10 013459000000292 proto VvEA1

*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 Charger
AE4 Charger

AE1
Model CAB60B0000C1
Manufacturer BYD
Capacitance 1400mAh
Nominal Voltage 3.7V

AE2
Model CAB60B0000C2
Manufacturer BAK
Capacitance 1400mAh
Nominal Voltage 3.7V

AE3
Model CBA3007AGO0C1
Manufacturer BYD
Length of DC line 97mm

©Copyright. All rights reserved by TMC Beijing.
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AE4
Model CBA3007AGO0C3
Manufacturer Yingju
Length of DC line 97mm

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

3.4. General Description

The Equipment Under Test (EUT) is a model of HSUPA/HSDPA/UMTS triband/GSM quadband
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 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
KDB412172 D01 Guidelines for Determining the Effective Radiated Power 2011
(ERP) and Equivalent Isotropically Radiated Power (EIRP)
of a RF Transmitting System

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

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 >110dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Fully-anechoic chamber 2 (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 >110dB

Electrical insulation >2 MQ

Ground system resistance <1 Q

Site voltage standing-wave ratio (Syswr)

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

Uniformity of field strength

Between 0 and 6 dB, from 80 to 4000 MHz

Semi-anechoic chamber 2 / Fully-anechoic chamber 3 (10 meters X6.7 meters X6.15 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 > 100 dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Normalised site attenuation (NSA)

< 3.5 dB, 3 m distance

Site voltage standing-wave ratio (Syswr)

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

Uniformity of field strength

Between 0 and 6 dB, from 80 to 3000 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
Peak Output Power - Conducted 15.247 (b)(1) P
Frequency Band Edges 15.247 (d) P
Conducted Emission 15.247 (d) P
Radiated Emission 15.247, 15.205, 15.209 P
Time of Occupancy (Dwell Time) 15.247 (a) (1)(iii) P
20dB Bandwidth 15.247 (a)(1) NA
Carrier Frequency Separation 15.247 (a)(1) P
Number of hopping channels 15.247 (a)(b)(iii) P
AC Powerline Conducted Emission 15.107, 15.207 P

Please refer to ANNEX A for detail.
The measurement is made according to Public notice DA 00-705 and ANSI C63.4.

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.



T

7. Test Equipments Utilized

Conducted test system

No.2012TAR572
Page10 of 92

No. Equipment Model Serial Manufacturer Calibration
Number Due date
Vector Signal Analyzer | FSU26 200030 Rohde & Schwarz | 2013-12-18
2 Bluetooth Tester CBT32 100649 Rohde & Schwarz | 2013-12-03
Radiated emission test system
No. Equipment Model Serial Manufacturer Calibration
Number Due date
1 Test Receiver ESI40 831564/002 Rohde & Schwarz | 2013-06-06
2 EMI Antenna ;/:JG;B 9163 301 Schwarzbeck 2013-07-12
3 EMI Antenna 3117 00034610 EMCO 2013-07-05
g | Pual-Ridge Waveguide | ., 2663 EMCO 2013-07-10
Horn Antenna
g |Dual-Ridge Waveguide | . o 2661 EMCO 2013-07-05
Horn Antenna
g |onversal - Radio oyi00 | 105948 Rohde & Schwarz | 2013-07-20
Communication Tester
7 LISN ESH2-Z5 829991/012 Rohde & Schwarz | 2013-03-18
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
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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 Public notice DA 00-705 and ANSI C63.4.
Test Condition

Hopping Mode RBW VBW Span Sweeptime
Hopping OFF 3MHz 3MHz 5MHz 2.5ms
Measurement Results:
For GFSK
Cho Ch 39 Ch 78 .
Channel Conclusion
2402 MHz 2441 MHz 2480 MHz
Peak Conducted
Output Power 5.12 2.31 4.32 P
(dBm)
Form/4 DQPSK
Channel chO ch 39 ch7s Conclusion
2402 MHz 2441 MHz 2480 MHz
Peak Conducted
Output Power 4.68 1.87 3.89 P
(dBm)
For 8DPSK
Channel ch O Ch 39 ch7s Conclusion
2402 MHz 2441 MHz 2480 MHz
Peak Conducted
Output Power 4.98 2.16 4.15 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 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 -40.74 P
Hopping ON Fig.2 -55.20 P
78 Hopping OFF Fig.3 -59.86 P
Hopping ON Fig.4 -60.68 P

Form/4 DQPSK

Channel Hopping Band Edge Power ( dBc) Conclusion
0 Hopping OFF Fig.5 -57.31 P
Hopping ON Fig.6 -56.64 P
78 Hopping OFF Fig.7 -60.40 P
Hopping ON Fig.8 -58.02 P
For 8DPSK
Channel Hopping Band Edge Power ( dBc) Conclusion
0 Hopping OFF Fig.9 -56.55 P
Hopping ON Fig.10 -57.08 P
78 Hopping OFF Fig.11 -59.49 P
Hopping ON Fig.12 -53.80 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 -40.74 dB
Ref 10.4 dBm “Att 5 dB SWT 5 ms -2.596153846 MHz

10 Offset 0.4 dB Marker 1 [T1]]

2.17 dBm
2.402163462 GHz

AR
[
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WMM'WW va“ﬁ'ﬂ

-70

-80

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 27.NOV.2012 01:38:37

Fig.1. Frequency Band Edges: GFSK, Channel 0, Hopping Off

® *RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -55.20 dB
Ref 10.4 dBm “Att 5 dB SWT 5 ms -2.259615385 MHz
10 Offset 0.4 dB Marker 1 [T1]]
i .83 dBm
o S L 402054282 GHg| M
1 PK
-10 LVL
TDF
I--20 /
I--30
-40

Lo

-80

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 27.NOV.2012 01:40:57

Fig.2. Frequency Band Edges: GFSK, Channel 0, Hopping On
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® “RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz -59.86 dB
Ref 10.4 dBm “Att 5 dB SWT 5 ms 3.445512821 MHz

10 Offset 0.4 dB Marker 1 [T1]]
.76 dBm

2.480163462 GHz

N

-70

-80

Center 2.483 GHz 1 MHz/ Span 10 MHz
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Fig.3. Frequency Band Edges: GFSK, Channel 78, Hopping Off

® *RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -60.68 dB
Ref 10.4 dBm “Att 5 dB SWT 5 ms 7.772435897 MHz
10 Offset 0.4 dB Marker 1 [T1]]
1 .61 dBm
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Date: 27.NOV.2012 01:42:59

Fig.4. Frequency Band Edges: GFSK, Channel 78, Hopping On
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Frequency Band Edges: /4 DQPSK, Channel 0, Hopping Off
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Frequency Band Edges: /4 DQPSK, Channel 78, Hopping On
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Fig.9. Frequency Band Edges: 8DPSK, Channel 0, Hopping Off

® *RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -57.08 dB
Ref 10.4 dBm “Att 5 dB SWT 5 ms -2.195512821 MHz
10 Offset 0.4 dB Marker 1 [T1]]
1 .13 dBm
° 2.402195513 GHz,| M
PR oy
-10 LVL
TDF
I--20 [
I--30
-40

-80

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 27.NOV.2012 02:25:06

Fig.10. Frequency Band Edges: 8DPSK, Channel 0, Hopping On
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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

20dB below peak output power in 100 kHz

FCC 47 CFR Part 15.247 (d) 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

©Copyright. All rights reserved by TMC Beijing.
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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

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -60.94 dBm
Ref 10.4 dBm “Att 5 dB SWT 200 ms 2.884615385 GHz
10 Offset 0.4 dB Marker 1 [T1]]
t 2.77 dBm
o 2.403846154 GHz |IEM
1 PK
VIEW]
M= | LVL
D1 -17.35 dBm TDF
I--20
I--30
-40
3DB
I--50
| 2
I —60.
AP AAAALE A A A i |91 WV PRI S P
-70
I--80.
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 27.NOV.2012 01:44:07

Fig.15. Conducted spurious emission: GFSK, Channel 0, 1GHz - 3GHz
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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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Fig.18. Conducted spurious emission: GFSK, Channel 39, 2441MHz
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Fig.19. Conducted spurious emission: GFSK, Channel 39, 30MHz - 1GHz
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Fig.20. Conducted spurious emission: GFSK, Channel 39, 1GHz — 3GHz
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Fig.21. Conducted spurious emission: GFSK, Channel 39, 3GHz — 10GHz
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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

©Copyright. All rights reserved by TMC Beijing.



TM':4 No. 2012TAR572

Page28 of 92

® *RBW 100 kHz Marker 1 [T1 ]
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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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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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® *RBW 100 kHz Marker 1 [T1 ]
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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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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.
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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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Fig.41. 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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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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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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Fig.56. Conducted spurious emission: 8DPSK, Channel 78, 3GHz - 10GHz
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Fig.57. Conducted spurious emission: 8DPSK, Channel 78, 1GHz - 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 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)
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:

Result=PMea+ARp|

For GFSK
Channel Frequency Range Test Results Conclusion
30 MHz ~ 1 GHz Fig.58 P
chO 1 GH GH Fi
2402 MHz 2~ 3GHz 1959
3 GHz ~ 18 GHz Fig.60 P
30 MHz ~ 1 GHz Fig.61 P
Ch 39 : b
2441 MHz 1 GHz ~3 GHz Fig.62
3 GHz ~ 18 GHz Fig.63 P
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30 MHz ~ 1 GHz Fig.64 P
Ch78 1GHz~3 GH Fig.6 P
2480 MHz il '9.65
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 :
2402 MHz 1 GHz ~ 3 GHz Fig.71
3 GHz ~ 18 GHz Fig.72 P
30 MHz ~ 1 GHz Fig.73 P
Ch 39 1GH GH Fig.74 P
2441 MHz 2~3GHz '9-
3 GHz ~ 18 GHz Fig.75 P
30 MHz ~ 1 GHz Fig.76 P
Ch78 : 5
2480 MHz 1 GHz ~ 3 GHz Fig.77
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 :
2402 MHz 1GHz~3 GHz Fig.83
3 GHz ~ 18 GHz Fig.84 P
30 MHz ~ 1 GHz Fig.85 P
Ch 39 1GH GH Fi P
2441 MHz z2~3GHz '9.86
3 GHz ~ 18 GHz Fig.87 P
30 MHz ~ 1 GHz Fig.88 P
Ch78 : 5
2480 MHz 1GHz ~3 GHz Fig.89
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
GFSKCh 0
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2399.600 46.8 0.5 46.327 \Y
2441.600 46.4 29 43.499 H
2400.400 46.3 23 44.027 H
2399.800 449 0.5 44 427 \Y

©Copyright. All rights reserved by TMC Beijing.



TV

No.2012TAR572
Page47 of 92

2440.800 445 29 41.599 H
2761.400 443 6.2 38.085 H
GFSK Ch 39
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2443.000 50.2 2.9 47.299 Vv
2402.000 49.4 2.3 47.127 H
2402.200 491 2.3 46.827 H
2439.000 48.9 29 45.999 \Y,
2402.400 47.2 2.3 44 927 H
2401.800 46.6 23 44.327 H
GFSK Ch 78
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2401.600 50.4 2.3 48.127 \Y
2401.800 49.9 23 47.627 H
2478.200 49.3 23 46.973 H
2438.600 49.0 2.5 46.453 Vv
2478.000 47.6 2.3 45.273 H
2401.400 46.3 2.3 44.027 H
/4 DQPSK Ch 0
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2440.800 46.3 29 43.399 \Y
2453.600 44.8 29 41.899 H
2441.000 44.6 29 41.699 H
2440.600 44.5 29 41.599 \Y
2787.200 443 7.0 37.338 H
2767.000 443 6.2 38.085 H
/4 DQPSK Ch 39
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2402.000 50.6 2.3 48.327 Vv
2401.400 49.6 2.3 47.327 H
2401.600 48.6 2.3 46.327 H
2459.600 47.9 2.9 44,999 \Y,
2793.600 46.2 7.0 39.238 H
2439.000 46.2 29 43.299 H
/4 DQPSK Ch 78
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2402.400 50.8 2.3 48.527 \Y
2459.800 49.2 29 46.299 H
2432.800 48.7 25 46.153 H
2401.800 48.6 2.3 46.327 \Y,
2478.400 46.9 2.3 44 573 H
2401.600 46.8 2.3 44 527 H
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8DPSK Ch 0
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2440.600 50.9 29 47.999 \Y
2440.800 50.8 29 47.899 H
2399.800 49.8 0.5 49.327 H
2440.400 49.5 2.9 46.599 \
2404.000 47.3 2.3 45.027 H
2441.000 45.3 2.9 42.399 H
8DPSK Ch 39
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2401.400 50.6 2.3 48.327 \Y
2401.800 50.5 23 48.227 H
2442.800 50.0 29 47.099 H
2401.600 49.0 2.3 46.727 \Y
2401.200 48.8 23 46.527 H
2439.200 48.8 29 45.899 H
8DPSK Ch 78
Frequency(MHz) Result(dBuV/m) | ARpl (dB) | PMea(dBuV/m) Polarity
2402.200 51.9 2.3 49.627 Vv
2402.400 50.7 2.3 48.427 H
2482.000 50.4 2.3 48.073 H
2402.000 50.3 2.3 48.027 \Y,
2402.600 49.4 23 47.127 H
2478.200 48.5 23 46.173 H

Conclusion: PASS
Test graphs as below:
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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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Radiated emission: GFSK, Channel 0, 3 GHz - 18 GHz
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Radiated emission: GFSK, Channel 39, 30 MHz - 1 GHz
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Radiated emission: GFSK, Channel 39, 1 GHz - 3 GHz
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Radiated emission: GFSK, Channel 39, 3 GHz - 18 GHz
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Fig.64. 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

©Copyright. All rights reserved by TMC Beijing.



TV

Fig.66.

60T

551

No.2012TARS572

RE - 3GHz-18GHz

FE€Pa

Tt115

Page53 of 92

50T

451

40t

Level in dBfi/m

351

30t

251

20

3G

105:
100~
95:
90:
85T
80:
o}

70T

Level in dBFi#i/m

65T
60T

55T

5G

6 7 8 9 10G
Frequency in Hz

RE - Power-2.38GHz-2.45GHz

Part

18G

Radiated emission: GFSK, Channel 78, 3 GHz - 18 GHz

15C

50T

451

40

2380

Fig.67. Radiated emission (Power): GFSK, low channel

2400

2410 2420 2430 2440
Frequency in MHz

2450

©Copyright. All rights reserved by TMC Beijing.



TMB No. 2012TAR572

Page54 of 92

RE - Power-2.45GHz-2.5GHz

106~
95:
90:
85T

80T

75T Part 15C

701

Level in dBfi#/m

65T

60T

55T

50T

45t

40 t t t t t t t t t 1
2450 2460 2470 2480 2490 2500

Frequency in MHz

Fig.68. Radiated emission (Power) GFSK, high channel
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Fig.69. Radiated emission: GFSK, 18 GHz - 26 GHz
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Fig.70. Radiated emission: m/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: /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: /4 DQPSK, Channel 78, 3 GHz - 18 GHz
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Fig.79. 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: m/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.83. 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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Radiated emission: 8DPSK, Channel 39, 30 MHz - 1 GHz
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Fig.86. Radiated emission: 8DPSK, Channel 39, 1 GHz - 3 GHz
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Fig.87. 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. Radiated emission: 8DPSK, Channel 78, 1 GHz - 3 GHz
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Fig.90. Radiated emission: 8DPSK, Channel 78, 3 GHz - 18 GHz
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Fig.92. Radiated emission (Power): 8DPSK, high channel
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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

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 , 108.51 P
Fig.95
Fig.96
39 DH3 ; 180.34 P
Fig.97
Fig.98
DH5 - 194.53 P
Fig.99
For /4 DQPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.100
DH1 : 109.25 P
Fig.101
Fig.102
39 DH3 . 190.79 P
Fig.103
Fig.104
DH5 , 217.75 P
Fig.105
For 8DPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.106
DH1 - 106.05 P
Fig.107
Fig.108
39 DH3 : 175.98 P
Fig.109
Fig.110
DH5 : 180.34 P
Fig.111

Conclusion: PASS
Test graphs as below:
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Fig.94. Time of occupancy (Dwell Time): Channel 39, Packet DH1
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Date: 27.NOV.2012 01:49:11

Fig.95. Number of Transmissions Measurement:Channel 39,Packet DH1
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® RBW 1 MHz Marker 1 [T1 ]
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Fig.96. Time of occupancy (Dwell Time): Channel 39, Packet DH3
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Date: 27.NOV.2012 01:50:29

Fig.97. Number of Transmissions Measurement:Channel 39,Packet DH3
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Ref 10.4 dBm “Att 5 dB SWT 3.3 ms 6.250000 ps
10 Offset 0.4 dB ndB [[T1] 19.00 dB
i PWIDTH  2.903365 s
Lo Temp |1 [T1 ndB
-19.29 dBm|SCL
1 PK -4.326923 ps
MIED | pe 0 & dem Tewmp 2 [T1 ode] TRe
10 LVL
-9.26 dBm
rt 2.899038 ms |1pe
I--20
I--30
I--40.
S 1 of 1 .
3DB
I--50
I--60.
-doh
I--80.
Center 2.441 GHz 330 ps/

Date: 27.NOV.2012 01:51:59

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

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -36.58 dBm

Ref 10.4 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.4 dB

Center 2.441 GHz 3.16 s/

Date: 27.NOV.2012 01:51:47

Fig.99. Number of Transmissions Measurement:Channel 39,Packet DH5

©Copyright. All rights reserved by TMC Beijing.



TMB No. 2012TAR572

Page71 of 92

® RBW 1 MHz varker 1 [T1 ]
“VBW 1 MHz 0.13 dBm
Ref 10.4 dBm “Att 5 dB SWT 3.3 ms 11.538462 us
10 Offset 0.4 dB nds [T1] 1¢.00 dB
. PWIDTH 386.047692 us
Lo - T2 Temp |1 [T1 ndB]
W=y ~¢.45 dBm|scL
961.534462 ns
VIEW Y P Tewmp 2 [T1 ode] TRe
=10 LV
-1.68 dBm
387.019231 ps |1pe
-20
-30
I--40
BwP 1| of 1
3DB
I--50
Wi TN M '
“7y£ L Gl e
I--80
Center 2.441 GHz 330 ps/

Date: 27.NOV.2012 02:11:29

Fig.100. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH1

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -38.89 dBm

Ref 10.4 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.4 dB

Center 2.441 GHz 3.16 s/

Date: 27.NOV.2012 02:11:17

Fig.101. Number of Transmissions Measurement:Channel 39,Packet 2-DH1
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Date: 27.NOV.2012 02:12:46

Fig.102. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH3

-5.59 dBm

31.599800 s

Marker 1 [T1 ]

RBW 1 MHz
*VBW 1 MHz

“Att 5 dB SWT 31.6 s

Ref 10.4 dBm

10 Offset 0.4 dB

3.16 s/

Center 2.441 GHz

Date: 27.NOV.2012 02:12:34

Fig.103. Number of Transmissions Measurement:Channel 39,Packet 2-DH3
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® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 0.16 dBm
Ref 10.4 dBm “Att 5 dB SWT 3.3 ms 704.326923 ps
10 Offset 0.4 dB ndB [[T1] 19.00 dB
N PWIDTH 2.903365 ms
Lo v - Temp |1 [T1 ndB] T2
TR Vit G T~ “¥2T o | soL
4 EE 961.53846% ns
ViEW pe 0 & dem Tewmp 2 [T1 ode] TRe
=10 LVL
-1.79 dBm
2.904327 ms |pe
I--20
I--30
I--40.
swP 1 of 1 .
3DB
I--50
I--60.
I--80.
Center 2.441 GHz 330 ps/

Date: 27.NOV.2012 02:14:01

Fig.104. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH5

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -51.27 dBm

Ref 10.4 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.4 dB

Center 2.441 GHz 3.16 s/

Date: 27.NOV.2012 02:13:49

Fig.105. Number of Transmissions Measurement:Channel 39,Packet 2-DH5
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® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -5.19 dBm
Ref 10.4 dBm “Att 5 dB SWT 3.3 ms 302.403846 ps
10 Offset 0.4 dB nds [T1] 1¢.00 dB
PWIDTH 391.346154 us
Lo Temp |1 [T1 ndB]
1 -21.82 dBm | SGL
b -4.32¢923 ps
MO | o UGES Y o e Tewmp 2 [T1 ode] TRe
LVL
v -14.97 dBm
2 387.019231 ps |1pe
-20-4%
I--30
| o0 Il
swp 1| of 1 .
3DB
I--50
I--60
J’o Vit g Wl‘ iww"“‘WWWVLWM}\N MI‘ b “\M‘\“’
|--80
Center 2.441 GHz 330 ps/

Date: 27.NOV.2012 02:33:31

Fig.106. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH1

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -5.22 dBm

Ref 10.4 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.4 dB

Center 2.441 GHz 3.16 s/

Date: 27.NOV.2012 02:33:19

Fig.107. Number of Transmissions Measurement:Channel 39,Packet 3-DH1
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® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 0.77 dBm
Ref 10.4 dBm “Att 5 dB SWT 3.3 ms 191.346154 ps
10 Offset 0.4 dB ndB [[T1] 19.00 dB
T1 1 . PWIDTH 1.644712 ms
Lo A AT b Temp |1 [T1 ndB]
“ v .28 dBm|SCL
4 EE 961.538462 ns
MIED | pe 0 & dem Tewmp 2 [T1 ode] TRe
10 LVL
-1.15 dBm
1.645673 ms |1pe
=20
=30
I--40.
swP 1 of 1 B
3DB
=50
I--60
Al ot o Al g
I--80
Center 2.441 GHz 330 ps/

Date: 27.NOV.2012 02:34:51

Fig.108. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH3

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -38.56 dBm

Ref 10.4 dBm “Att 5 dB SWT 31.6 s 31.599800 s

10 Offset 0.4 dB

Center 2.441 GHz 3.16 s/

Date: 27.NOV.2012 02:34:39

Fig.109. Number of Transmissions Measurement:Channel 39,Packet 3-DH3
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® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 0.79 dBm
Ref 10.4 dBm “Att 5 dB SWT 3.3 ms 1.243750 ms
10 Offset 0.4 dB ndB [[T1] 19.00 dB
T1 1 PWIDTH 2.908654 ms
Lo " A X " BBl T
AR Al naddd W [AA et P dem | oL
4 EE 961.538462 ns
VIEW pe 0 & dem Tewmpl2 [T1 adelir TRe
=10 LVL
-12.69 dBm
2.909618 ms |1pe
=20
=30
I--40.
BwP 1 of 1 B
3DB
=50
|--60.
-Léol |
|--80
Center 2.441 GHz 330 ps/

Date: 27.NOV.2012 02:36:08

Fig.110. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH5

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -20.63 dBm

Ref 10.4 dBm “Att 5 dB SWT 31.6 s 31.599800 s
10 Offset 0.4 dB

SGL

TRG
LVL

3DB

Center 2.441 GHz 3.16 s/

Date: 27.NOV.2012 02:35:56

Fig.111. Number of Transmissions Measurement:Channel 39,Packet 3-DH5
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A.7. 20dB Bandwidth

Measurement Limit:

Standard

Limit

FCC 47 CFR Part 15.247(a)(1)

NA *

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.112 730.77 NA
39 Fig.113 860.58 NA
78 Fig.114 865.38 NA
Form/4 DQPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.115 1264.42 NA
39 Fig.116 1250.00 NA
78 Fig.117 1274.04 NA
For 8DPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.118 1278.85 NA
39 Fig.119 1254.81 NA
78 Fig.120 1274.04 NA
Conclusion: NA
Test graphs as below:
AR B s

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 27.NOV.2012 01:52:33
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Fig.112. 20dB Bandwidth: GFSK, Channel 0
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“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -2.36 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.441163462 GHz
10 Offset 0.4 dB ndB [[T1] 2¢.00 dB
BW 8§0.576923077 kHz
Lo 1 Temp |1 [T1 ndB]
4 -22.55 dBm
2.440581731 GHz
-10 Temp (2 [T1 ndB] L
-21.92 dBm|
2.441442308 GHz
TDF
L_20 A Wy T2
-40
l)rmv\q /Nd\\ 3DB
0
;o A
g A 4
o WY
-70
I--80.
Center 2.441 GHz 300 kHz/ Span 3 MHz

27.NOV.2012 01:53:05

Fig.113. 20dB Bandwidth: GFSK, Channel 39

“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -0.65 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.480009615 GHz
10 Offset 0.4 dB ndB [[T1] 2¢.00 dB
BW 865.384614385 kHz
o I Temp |1 [T1 ndB]
-2¢.86 dBm
2.47957¢923 GHz
-10 Temp (2 [T1 ndB] L
-2¢.75 dBm|
J‘yl./ \WTz 2.480442308 GHz | 1pe
~-20- /\/‘rv U\'\/\
I--30-
-40
[ﬂ$(hx| Wﬁhﬂ ] 308
Kl

-80:

Center 2.48 GHz

27.NOV.2012 01:53:37

300 kHz/

Span 3 MHz

Fig.114. 20dB Bandwidth: GFSK, Channel 78
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“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -1.74 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.401985577 GHz
10 Offset 0.4 dB ndB [[T1] 2¢.00 dB
BW  |1.264423077 MHz
Lo 1 Temp |1 [T1 ndB]
~
/\'\/\(\ -21.39 dBm
2.40137Q192 GHz
L 10 .kuhh N w’l\«\'lt Temp |2 [T1 ndR] ‘
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300 kHz/
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TDF

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

“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -3.38 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.441163462 GHz
10 Offset 0.4 dB ndB [[T1] 20.00 dB
BW  [1.250009000 MHz
o N Temp |1 [T1 ndB]
v -23.43 dBm
2.440375000 GHz
-10 Temp (2 [T1 ndB] L
-23.20 dBm|
2.441625000 GHz | 1pe
I--20- fyl T
I _30 K\
-40
I J\ﬂk 1 308
| _so LA
M»V V2 o AT
I-~60.
-70
I--80.

Center 2.441 GHz

27.NOV.2012 02:15:07

300 kHz/

Span 3 MHz

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

Marker 1 [T1 ]
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“VBW 50 kHz -2.98 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.479985577 GHz
10 Offset 0.4 dB ndB [[T1] 2¢.00 dB
BW 1.274038462 MHz
Lo 4 Temp |1 [T1 ndB]
-23.45 dBm
thfﬁ pJ\ 2.47936(577 GHz
L 10 Al 2Y " Temp |2 [T1 ndR] "
-23.02 dBm
2.480634615 GHz | pr
=20 )y; a
=30 / \
I--40
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-80-

Center 2.48 GHz

27.NOV.2012 02:15:39

Fig.117. 20dB Bandwidth: /4 DQPSK, Channel 78

300 kHz/

Span 3 MHz

“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -1.13 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.402163462 GHz
10 Offset 0.4 dB ndB [[T1] 20.00 dB
BW [1.278844154 MHz
° 1 Temp |1 [T1 ndB]
-21.92 dBm
2.401355769 GHz
-10 Temp {2 [T1 ndB} L
-2¢.76 dBm|
LEQ 2.402634615 GHz | 1pr
I--20- / \
I--30-
-40
fd\%wa“ﬁMtU\LGH
gl a
d]"“" Kk e v
I--60.
-70
I--80.

Center 2.402 GHz

27.NOV.2012 02:36:42

300 kHz/

Span 3 MHz

Fig.118. 20dB Bandwidth: 8DPSK, Channel 0
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*RBW 20 kHz

Marker 1 [T1 ]

“VBW 50 kHz -2.53 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.441163462 GHz
10 Offset 0.4 dB ndB [[T1] 2¢.00 dB
BW 1.254807692 MHz
Lo 1 Temp |1 [T1 ndB]
¢ -24.63 dBm
{\/ﬁ J\ 2.440364385 GHz
10 iy Temp |2 [T1 ndRB] ‘
-21.51 dBm
2.441620192 GH
-20- il T2 ‘
30 /]‘7 \
I--40.

\,
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-80-

Center 2.441 GHz 300 kHz/

27.NOV.2012 02:37:14

Span 3 MHz

Fig.119. 20dB Bandwidth: 8DPSK, Channel 39
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TDF

“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -2.24 dBm
Ref 10.4 dBm Att 5 dB SWT 30 ms 2.480163462 GHz
10 Offset 0.4 dB ndB [[T1] 20.00 dB
BW [1.274034462 MHz
o 1 Temp |1 [T1 ndB]
M -21.21 dBm
2.479355769 GHz
-10 Temp (2 [T1 ndB] L
-22.46 dBm|
T 2.480629808 GHz | 1pe
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Fig.120. 20dB Bandwidth: 8DPSK, Channel 78
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TV

A.8. Carrier Frequency Separation

Measurement Limit:

Standard

Limit(kHz

)

FCC 47 CFR Part 15.247(a)(1)

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 | 1326.92 P
For /4 DQPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.122 ‘ 1326.92 P
For 8DPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.123 ‘ 1149.04 P
Conclusion: PASS
Test graphs as below:
@ R P
B s i
v 2.440841346 GHz

o

-10:

TDF
[~-20

—-30

I--40.

[~-50

~-60:

=70

—-80

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 27.NOV.2012 01:55:42

Fig.121. Carrier frequency separation measurement: GFSK, Channel 39
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@ *RBW 300 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.05 dB
Ref 10.4 dBm “Att 5 dB SWT 2.5 ms 1.326923077 MHz
10 Offset 0.4 dB Markdr 1 [T1]1
N .02 dBm
Lo v 2.440836538 GHz
T ~r~N“’“£"runV"‘Juuﬂ‘UL“‘““vaadv“““’"Nﬁwﬂu\*"‘waumﬂA“—‘"m,{uw [, |
VIEW
I--10- VL
TDF
I--20
I--30
I--40.
3DB
I--50
I--60.
-70
I--80.
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 27.NOV.2012 02:17:43

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

® *RBW 300 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.04 dB
Ref 10.4 dBm “Att 5 dB SWT 2.5 ms 1.149038462 MHz
10 Offset 0.4 dB Markdr 1 [T1]]
-34 dBm
1 2 -
2.44086(0577 GHz |IEM
ﬂ:“"*“MJL““"“WWK\J\*VVWx,Jv”VTﬂ”ﬂwjﬁxﬂwV\”““vau,wv’“f““Fv\jqﬂlﬁvamw\n
-10 L
TDF
I--20-
I--30-
-40
3DB
I--50-
I--60.
-70
I--80.
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 27.NOV.2012 02:39:50

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

Standard Limit

FCC 47 CFR Part 15.247(a) (1)(iii) 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 [u?] ,
Rfl: Oi‘('z%;‘l‘:dBrr;-4 _ “Att 5 dB SWT 2.5 ms Lmrkj&:,:%&f;z:l;&fé MHz

-15 dBp

X
fﬂﬂumwﬂumvmﬂﬂﬂ””””“f”””F”“” 1 ol 2 401840708, Gz, N
1

S Oy Y I TV YA
» "
20
20
a0
50

-60

=70

80

Start 2.401 GHz 4.045 MHz/ Stop 2.44145 GHz

Date: 27.NOV.2012 01:57:46

Fig.124. Number of hopping frequencies: GFSK, Channel 0 - 39
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® “RBW 500 kHz Delta 2 [T1 ]
*VBW 500 kHz 1.19 dB

Ref 10.4 dBm *Att 5 dB SWT 2.5 ms 38.028846154 MHz

10 Offset 0.4 dB

Vo VW WaVai

RSN RARA RN AN NAR A AAARE

=30

I--40.

-60:

-70

-80-

Start 2.44145 GHz 3.955 MHz/ Stop 2.481 GHz

Date: 27.NOV.2012 01:59:48

Fig.125. Number of hopping frequencies: GFSK, Channel 40 - 78

® “RBW 500 kHz Delta 2 [T1 ]
“VBW 500 kHz -2.59 dB
Ref 10.4 dBm “Att 5 dB SWT 2.5 ms 38.829407051 MHz
10 Offset 0.4 dB Markdr 1 [T1]]
L 1.78 dey
i ]
2.402031179 GH
RN VAAAS M P A AR o
1 P
[VIEW
-10 LvVL
TDF
—-20
=30
-40
3DB
=50
60
-70
—-80:
Start 2.401 GHz 4.045 MHz/ Stop 2.44145 GHz

Date: 27.NOV.2012 02:19:47

Fig.126. Number of hopping frequencies: /4 DQPSK, Channel 0 - 39
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Fig.127.

Date:

Ref 10.4 dBm
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“RBW 500 kHz
*VBW 500 kHz
SWT 2.5 ms

Delta 2 [T1 ]
1.46 dB
38.028846154 MHz

10 Offset
1
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-80-

Start 2.44145 GHz
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3.955 MHz/ Stop 2.481 GHz

Number of hopping frequencies: /4 DQPSK, Channel 40 - 78

10.4 dBm

*RBW 500 kHz
*VBW 500 kHz
SWT 2.5 ms

Delta 2 [T1 ]
-2.72 dB

5 dB 38.959054487 MHz

19 Offset 0.4 dB

-10

Markgr 1 [T1(]
-12 dBE
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=50
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—-80:
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4.045 MHz/ Stop 2.44145 GHz

Fig.128. Number of hopping frequencies: 8DPSK, Channel 0 - 39
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® “RBW 500 kHz Delta 2 [T1 ]
*VBW 500 kHz 1.55 dB
Ref 10.4 dBm *Att 5 dB SWT 2.5 ms 38.028846154 MHz

10 Offset 0.4 dB Markdr 1 [T1]1
1 .52 dih

& 4 g pa Lo pa IO, VYW Anrmﬁﬂrrw%g@;&ﬁﬁ
IRVAVAVAVEVAVAVAVAVAVAVLVAVIAVAVE FA\VAVAS Vel VAN ERVARA "AR AR AR AR AR s

=30
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-60:

-70
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Start 2.44145 GHz 3.955 MHz/ Stop 2.481 GHz

Date: 27.NOV.2012 02:43:57

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 )
. Conclusion
(MHz) Limit (dBuV)
0.15t0 0.5 66 056
05t05 56 P
51030 60
Bluetooth (Average Limit)
Frequency range | Average Limit .
Conclusion
(MHz) (dBuV)
0.15t0 0.5 56 to 46
0.5t05 46 P
510 30 50

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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EN 55022 Voltage on Mains QP

551 ®
50+ “0
s} s
401
HE 35T
% i
e 30T
= i
3 251
| o=
209
15T
10T
51
ot
5+
-10 t t ———+—— t t ——t——— t |
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
0.181500 55.9 | GND | N 10.0 8.5 64.4
0.226500 51.7 | GND | N 10.0 10.9 62.6
0.271500 484 | GND | N 10.0 12.6 61.1
0.312000 49.8 | GND | N 10.0 10.1 59.9
2.521500 44.7 | GND | L1 10.0 11.3 56.0
2.539500 454 | GND | L1 10.0 10.6 56.0
Final Result 2
Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuVv)
2.071500 20.2 | GND | L1 10.0 25.8 46.0
2.467500 19.1 | GND | L1 10.0 26.9 46.0
2.539500 34.4 | GND | L1 10.0 11.6 46.0
2.746500 22.2 | GND | L1 10.0 23.8 46.0
2.845500 30.5 | GND | L1 10.0 15.5 46.0
3.021000 31.2 | GND | L1 10.0 14.8 46.0
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EN 55022 Voltage on Mains QP
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150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Final Result 1

Frequency | QuasiPeak | PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
2.490000 421 | GND | L1 10.0 13.9 56.0
2.530500 45.8 | GND | L1 10.0 10.2 56.0
2.580000 44.6 | GND | L1 10.0 11.4 56.0
2.629500 45.5 | GND | L1 10.0 10.5 56.0
2.980500 45.5 | GND | L1 10.0 10.5 56.0
3.021000 46.9 | GND | L1 10.0 9.1 56.0

Final Result 2

Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuVv)
2.130000 371 | GND | L1 10.0 8.9 46.0
2.355000 32.0 | GND | L1 10.0 14.0 46.0
2.445000 35.3 | GND | L1 10.0 10.7 46.0
2.580000 37.5 | GND | L1 10.0 8.5 46.0
2.629500 24.2 | GND | L1 10.0 21.8 46.0
2.670000 25.3 | GND | L1 10.0 20.7 46.0
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Frequency in Hz
Final Result 1
Frequency | QuasiPeak | PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
0.771000 49.6 | GND | L1 10.0 6.4 56.0
0.825000 49.9 | GND | L1 10.0 6.1 56.0
0.874500 48.7 | GND | L1 10.0 7.3 56.0
1.819500 51.0 | GND | L1 10.0 5.0 56.0
1.869000 50.5 | GND | L1 10.0 5.5 56.0
2.337000 49.6 | GND | L1 10.0 6.4 56.0
Final Result 2
Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuVv)
0.721500 37.2 | GND | L1 10.0 8.8 46.0
0.771000 341 | GND | L1 10.0 11.9 46.0
0.825000 8.9 | GND | L1 10.0 371 46.0
1.819500 42.6 | GND | L1 10.0 3.4 46.0
2.341500 226 | GND | L1 10.0 23.4 46.0
2.391000 379 | GND | L1 10.0 8.1 46.0
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EN 55022 Voltage on Mains QP
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Frequency in Hz
Final Result 1
Frequency | QuasiPeak | PE Line Corr. Margin Limit
(MHz) (dBuVv) (dB) (dB) (dBuV)
0.766500 43.4 | GND | L1 10.0 12.6 56.0
0.784500 51.4 | GND | L1 10.0 4.6 56.0
0.816000 43.6 | GND | L1 10.0 12.4 56.0
0.834000 49.8 | GND | L1 10.0 6.2 56.0
1.306500 49.9 | GND | L1 10.0 6.1 56.0
1.338000 48.2 | GND | L1 10.0 7.8 56.0
Final Result 2
Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBpV) (dB) (dB) (dBuVv)
0.784500 415 | GND | L1 10.0 4.5 46.0
0.834000 33.5 | GND | L1 10.0 12.5 46.0
1.252500 31.5 | GND | L1 10.0 14.5 46.0
1.306500 33.8 | GND | L1 10.0 12.2 46.0
1.828500 28.1 | GND | L1 10.0 17.9 46.0
2.404500 26.7 | GND | L1 10.0 19.3 46.0

*** END OF REPORT BODY ***
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