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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: 00861062304633

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: 2013-04-18

1.4. Signature

B gz, )

Zi Xiaogang
(Prepared this test report)

Y/
ANCAU

Sun Xianggqgian

(Reviewed this test report)

/{5/}”3 s 7

Lu Bingsong
Deputy Director of the laboratory
(Approved this test report)

©Copyright. All rights reserved by TMC Beijing.
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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

40

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
3.42dBm EIRP

1.06dBm

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.
ANSI C63.10 Procedurfzs for te§ting com'pliance of a wide variety 2009
of unlicensed wireless devices
Guidance for Performing Compliance Measurements on
KDB 558074 Digital Transmission Systems (DTS) Operating Under V01
§15.247
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.



TVIZ¢

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.

No. 2013TAR289
Page10 of 59

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
6dB Bandwidth 15.247 (a)(2) P
Maximum Power Spectral Density Level 15.247(e) P
Time of occupancy (dwell time) 15.247(a)(1) (iii) P
Carrier frequency separation 15.247(a)(1) P
Number of hopping channels 15.247(a)(1) P
20dB Bandwidth 15.247 (a)(1) P
AC Powerline Conducted Emission 15.107, 15.207 P

Please refer to ANNEX A for detail.
The measurement is made according to KDB 558074 and ANSI C63.10.

6.2. Statements

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

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:

©Copyright. All rights reserved by TMC Beijing.
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Temperature T nom 24°C
Voltage V nom 4.1V
Humidity H nom 37%
Air Pressure Anom 1020hPa

©Copyright. All rights reserved by TMC Beijing.
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7. Test Equipments Utilized

Conducted test system

No. 2013TAR289
Page12 of 59

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 KDB 558074 and ANSI C63.10.

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

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

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

5). Set the spectrum analyzer to start measurement.

6). Record the values. Vector Signal Analyzer

Vector Signal

EUT Power / Analyzer

Splitter

CBT32

A.1.2. Radiated Emission Measurements

The measurement is made according to Public notice KDB 558074 and ANSI C63.10

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

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

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

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

©Copyright. All rights reserved by TMC Beijing.
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Receiver

Amp

Tower/Table
Controller

AN

~—

A.2. Peak Output Power
Measurement Limit:

Filter

Standard Limit (dBm)

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

The measurement is made according to KDB 558074 and ANSI C63.10.
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.

Frequency 2402 MHz 2440 MHz 2480 MHz
GFSK (Conducted) 0.62 1.06 0.69
GFSK (Radiated) 3.42 3.37 3.33
Gain(dBi) 2.80 2.31 2.64
Conclusion: PASS
A.2.2 Conducted Output Power
EUT ID: #23855
Peak(RBW=1MHz;VBW=5MHz;SPAN=0;Detector:Peak)
Frequency 2402 MHz 2440 MHz 2480 MHz Conclusion
GFSK (dBm) 0.62 1.06 0.69 P
Average(RBW=1MHz;VBW=5MHz;SPAN=0;Detector:RMS)
Frequency 2402 MHz 2440 MHz 2480 MHz Conclusion
GFSK (dBm) 0.54 0.99 0.58 P

Measurement Uncertainty: +1.17dB

Conclusion: PASS

A.2.3 Radiated Output Power

EUT ID: #23862
Peak(RBW=1MHz;VBW=5MHz;SPAN=0;Detector:Peak)

©Copyright. All rights reserved by TMC Beijing.




TVIZ¢

No. 2013TAR289
Page15 of 59

Frequency 2402 MHz 2440 MHz 2480 MHz Conclusion
GFSK (dBm) 3.42 3.37 3.33 P
Average
Frequency 2402 MHz 2440 MHz 2480 MHz Conclusion
GFSK * (dBm) 3.34 3.30 3.22 P

Note:* These values are calculated with the antenna gain

Measurement Uncertainty: £1.98dB
Conclusion: PASS

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

Standard Limit (dBc)

FCC 47 CFR Part 15.247 (d) power measured in any 100KHz bandwidth outside
RSS-210 A8.5 the frequency band in dBm minus power measured

<-20
Note: The measurement results are calculated as

in the 100 kHz bandwidth within the band that
contains the highest level of the desired power.

The measurement is made according to KDB 558074 and ANSI C63.10.
Measurement Condition:

RBW=VBW=100KHz; SPAN=8MHz; Detector: peak

Measurement Result:

EUT ID: #23855

For GFSK

Frequency Hopping Band Edge Power ( dBc) Conclusion
2402MHz | Hopping OFF Fig.1 -57.60 P
2480MHz | Hopping OFF Fig.2 -62.09 P

Measurement Uncertainty: +1.37dB
Conclusion: PASS
Test graphs as below

® “*RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz -57.60 dB

Ref 10.6 dBm “Att 5 dB SWT 5 ms -2.038461538 MHz

10 Offset 0.4 dB Marker 1 [T1[]
-9.82 dBm

o 1 2.402029641 GHz |IEM

- ot
- A
paERw;

-60 M\u‘

MMWM“W

-70

[—-80

Center 2.4 GHz 800 kHz/ Span 8 MHz

Date: 2.APR.2013 06:24:09

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

©Copyright. All rights reserved by TMC Beijing.
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® *RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -62.09 dB
Ref 10.6 dBm “Att 5 dB SWT 5 ms 3.179487179 MHz
10 Offset 0.4 dB Marker 1 [T1]]
-(§.59 dBm
1
Lo - 2.480012821 GHz |

=
]
=

-40

I-c0 b

Center 2.483 GHz 800 kHz/ Span 8 MHz

Date: 2.APR.2013 06:13:04

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

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

Standard Limit
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 KDB 558074 and ANSI C63.10
Measurement Results:

For GFSK

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

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

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

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

Conclusion: PASS
Test graphs as below

©Copyright. All rights reserved by TMC Beijing.
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*RBW 100 kHz
“VBW 300 kHz
SWT 2.5 ms

Marker 1 [T1 ]
-0.74 dBm

2.402009844 GHz

10 Offset 0.4

0

,»»4»4\u/~44~“"/:4‘“‘\“~A»AAA/,<,_4,/”"*“\\\\\1<

[=20——p1 -20.

—-30

4 -dBm

I--40

=50

-60

=70

[~-80

Center 2.402 GHz

Date: 2.APR.2013 06:22:29

®

=
]
=

Fig.3.

87.75 kHz/ Span 877.5 kHz

Conducted spurious emission: GFSK,2402MHz

“RBW 100 kHz
*VBW 300 kHz

Marker 1

11
-49.28 dBm

Ref 10.6 dBm Att 5 dB SWT 100 ms 87.516025641 MHz
10 Offset 0.4 dB
Lo [ A ]
-10 LvL
=20 DI =20 {2 dBm
-30
-40
1 DB
I--50

uﬁMNLum»UwMVU“mwwMWﬁV

Start 30 MHz

Date: 2.APR.2013 06:22:45

Fig.4.

97 MHz/ Stop 1 GHz

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

©Copyright. All rights reserved by TMC Beijing.
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® “RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -65.24 dBm
Ref 10.6 dBm “Att 5 dB SWT 200 ms 2.801282051 GHz
10 Offset 0.6 dB Marker 1 L[T1[1
-9.76 dBm
o L 2.403846154 GHz
1 PK
MED
gl T LVL

-=20——p1 -20.74 dBm

—-30

I--40

=50

-60

=70

[~-80

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 2.APR.2013 06:23:17

Fig.5. Conducted spurious emission: GFSK, 2402 MHz,1GHz - 3GHz

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -65.09 dBm
Ref 10.6 dBm “Att 5 dB SWT 700 ms 4.974358974 GHz
10 Offset 0.4 dB
Lo [ A ]
1 PK]
-10 LVL
=20 DI =20 {2 dBm
-30
-40
DB
I--50
I--60
1
SIS FUCTTIRTIRY e 6 NTRTIN R Nt A A SR A b A Ak Pl st
-70
I--80
Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 2.APR.2013 06:23:34

Fig.6. Conducted spurious emission: GFSK, 2402 MHz,3GHz - 10GHz
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Fig.7. Conducted spurious emission: GFSK, 2402 MHz,10GHz - 26GHz
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Fig.8. Conducted spurious emission: GFSK, 2440MHz
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Conducted spurious emission: GFSK, 2440 MHz, 30MHz - 1GHz
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Fig.10. Conducted spurious emission: GFSK, 2440 MHz, 1GHz — 3GHz
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Fig.11.

Conducted spurious emission: GFSK, 2440 MHz, 3GHz — 10GHz
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Fig.12. Conducted spurious emission: GFSK, 2440 MHz, 10GHz — 26GHz
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Fig.13. Conducted spurious emission: GFSK, 2480 MHz
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Fig.14. Conducted spurious emission: GFSK, 2480 MHz, 30MHz - 1GHz
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Fig.15. Conducted spurious emission: GFSK, 2480 MHz, 1GHz - 3GHz
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Fig.16. Conducted spurious emission: GFSK, 2480 MHz, 3GHz - 10GHz
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Fig.17. Conducted spurious emission: GFSK, 2480 MHz, 10GHz - 26GHz
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A.5. Radiated Emission
Measurement Limit:

Standard Limit
FCC 47 CFR Part 15.247, 15.205, 15.209 Listed as follows
RSS-210 A8.5
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 KDB 558074 and ANSI C63.10.
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

Measurement Results:
A “reference path loss" is established and the Agy is the attenuation of “reference path loss”, and
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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
Frequency Frequency Range Test Results Conclusion
30 MHz ~ 1 GHz Fig.18 P
2402MHz 1 GHz ~ 3 GHz Fig.19
3 GHz ~ 18 GHz Fig.20 P
30 MHz ~ 1 GHz Fig.21 P
2440 MHz 1GHz ~3 GHz Fig.22 P
3 GHz ~ 18 GHz Fig.23 P
30 MHz ~ 1 GHz Fig.24 P
2480 MHz 1GHz ~3 GHz Fig.25 P
3 GHz ~ 18 GHz Fig.26 P
Power 2.38GHz~2.4GHz---L Fig.27 P
Power 2.45GHz~2.5GHz---H Fig.28 P
For all channels | 18 GHz ~ 26 GHz Fig.29 P

Note: Only worst case result is given.
Conclusion: PASS
Test graphs as below:

RE 30MHz-1GHz
60T
551 FEG-Part 15

501
451 ,—]
40

35T

30T

25T

Level in dBTi#/m

201

t +——t—t+— t t t t e e {
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Fig.18. Radiated emission: GFSK, 2402MHz, 30 MHz - 1 GHz
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1000
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401
35T
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20 + + + + + t t |
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Fig.19. Radiated emission: GFSK, 2402MHz, 1 GHz - 3 GHz
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Fig.20. Radiated emission: GFSK, 2402MHz, 3 GHz - 18 GHz
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Radiated emission: GFSK, 2440MHz, 30 MHz - 1 GHz
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Radiated emission: GFSK, 2440MHz, 1 GHz - 3 GHz
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Radiated emission: GFSK, 2440MHz, 3 GHz - 18 GHz
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Radiated emission: GFSK, 2480MHz, 30 MHz - 1 GHz
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Fig.25. Fig.47 Radiated emission: GFSK, 2480MHz, 1 GHz - 3 GHz
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Fig.26. Radiated emission: GFSK, 2480MHz, 3 GHz - 18 GHz
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Fig.27. Radiated emission (Power): GFSK, low channel
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Fig.28. Radiated emission (Power) GFSK, high channel
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Radiated emission: GFSK, 18 GHz - 26 GHz
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A.6. 6dB Bandwidth

Measurement Limit:

Standard Limit
FCC 47 CFR Part 15.247(a)(2) >= 500KHz
RSS-210 A8.1

The measurement is made according to KDB 558074 and ANSI C63.10
Measurement Condition:

RBW=10KHz; VBW=30KHz; SPAN=2MHz; Detector: peak
Measurement Results:

EUT ID: #23855

For GFSK
Channel 6dB Bandwidth (kHz) Conclusion
2402MHz Fig.30. 750.00 P
2440MHz Fig.31. 724.36 P
2480MHz Fig.32. 724.36 P

Measurement Uncertainty:1.1KHz
Conclusion:PASS
Test graphs as below:

® “RBW 9 kHz Delta 3 [T1 ]
*VBW 30 kHz -5.96 dB
Ref 10.6 dBm “Att 5 dB SWT 25 ms -307.692307680 kHz

10 Offset 0.6 dB Marker 1 [T1|]
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Delta 2 [T1

AEK -§.90 dB
L_10 4 442307692290 kH,

e W’WM

| ,v L

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 2.APR.2013 06:30:41

Fig.30. 6dB Bandwidth: GFSK, 2402 MHz
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® “RBW 9 kHz Delta 3 [T1 ]
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Fig.31. 6dB Bandwidth: GFSK, 2440 MHz
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Fig.32. 6dB Bandwidth: GFSK, 2480 MHz
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A.7. Maximum Power Spectral Density Level
Measurement Limit:

Standard Limit
FCC 47 CFR Part 15.247(e) <=8.0dBm
RSS-210 A8.1 -

The measurement is made according to the section 5.3.1 of KDB 558074: Use the peak marker
function of spectrum analyzer to determine the maximum power level in any 100 kHz band. Then
Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100kHz =
-15.2 dB)

Measurement Results:
EUT ID: #23855

For GFSK
Frequency Maximum Power Spectral Density Level(dBm) Conclusion
2402MHz Fig.33. -15.93 P
2440MHz Fig.34. -15.57 P
2480MHz Fig.35. -15.70 P

Test graphs as below:

® “RBW 100 kHz Marker 1 [T1 ]
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Fig.33. Maximum Power Spectral Density Level Function: GFSK, 2402 MHz
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Fig.34. Maximum Power Spectral Density Level Function: GFSK, 2440 MHz
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Fig.35. Maximum Power Spectral Density Level Function: GFSK, 2480 MHz
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A.8. Time of Occupancy (Dwell Time)

Measurement Limit:

Standard Limit

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

< 400
RSS-210 A8.1 (4) ms

Measurement Condition:
RBW=1MHz; VBW=1MHz; SPAN=0; Detector: peak

Measurement Results:
EUT ID: #23855
For GFSK

Channel Packet Pulse Time(us) Conclusion

2440MHz DH1 Fig.36 400.64 P

Time slot length: 625us

Number of channels: 40

Number of time slots per second: 1600/s

Number of transmitter’s time slots per second: 1600/2/s

Max. number of transmissions per channel in 1s: 1600/2/s / 40 = 20
Period: Number of channels x 0.4s = 40x 0.4s = 16s

Max. number of transmissions per channel in 16s: 20 x16 = 320

Dwell time = Pulse Time x number of transmission per channel in 16 seconds = 0.39744 x
(1600/2/40) x 0.4 x 40 = 128.21 ms

See test graphs as following.
Conclusion: PASS
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® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -0.14 dBm
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Fig.36. Pulse Time Measurement at 2440MHz
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A.9. Carrier Frequency Separation

Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247(a)(1)

25 kHz or (2/3) * 20dB bandwidth
RSS-210 A8.1 (2) over z or (213) andwi

Measurement Condition:
RBW=300KHz; VBW=300KHz; SPAN=6MHz; Detector: peak

Measurement Results:
EUT ID: #23855
For GFSK

Channel | Carrier frequency separation (kHz) Conclusion

2440MHz Fig.37 2009.62 P

See test graphs as following.
Conclusion: PASS

® “RBW 300 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.09 dB
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Fig.37. Carrier frequency separation
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A.10. Number of Hopping Channels

Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247(a)(1)

At least 15 non-overlapping channels
RSS-210 A8.1 (4) east Tv non-overiapping

Measurement Condition:
RBW=500KHz; VBW=500KHz; Start Frequency=2400MHz; Stop Frequency=2485MHz;
Detector: peak

Measurement Results:
EUT ID: #23855

For GFSK
Channel Number of hopping channels Conclusion
0~39 Fig.38 40 P

Conclusion: Pass

Ref

ofl 2
[ a
= @

Date: 10.APR.2013 01:03:51

Fig.38. Number of hopping frequencies, Channel 0 ~39
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A.11. 20dB Bandwidth

Measurement Limit:

Standard Limit
FCC 47 CFR Part 15.247(a)(1
a (@)(1) Bandwidth < 3/2 * Channel spacing
RSS-210 A8.5

Measurement Condition:
RBW=30KHz; VBW=30KHz; SPAN = 2MHz; Detector:peak

Measurement Results:
EUT ID: #23855

For GFSK
Channel 20dB Bandwidth (kHz) Conclusion
2402MHz Fig.39. 1198.72 P
2440MHz Fig.40. 1185.90 P
2480MHz Fig.41. 1221.15 P

Conclusion:PASS
Test graphs as below:

® *RBW 10 kHz Delta 3 [T1 ]
“VBW 30 kHz -20.15 dB
Ref 10.6 dBm “Att 5 dB SWT 80 ms -567.307692285 kHz
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Fig.39. 20dB Bandwidth: GFSK, 2402 MHz
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A.12. AC Powerline Conducted Emission
Test Condition
Voltage (V) Frequency (Hz)
120 60

Measurement Result and limit:
EUT ID: #23862
Bluetooth (Quasi-peak Limit)

Frequency range | Quasi-peak Result (dBuV) Conclusi
onclusion
(MHz) Limit (dBuV) With Charger
0.15t0 0.5 66 o056 Fiq.42 Fiq.43
05105 56 9.4 9.5, P
(TX Mode) (Idle Mode)
5to 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 | Average Limit Result (dBuV) .
" Conclusion
(MHz) (dBuV) With Charger
0.15t0 0.5 56 to 46 Fiq.42 Fiq.43
05t05 46 9 9 P
(TX Mode) (Idle Mode)
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 KDB 558074 and ANSI C63.10

Note: the graphic result above is the maximum of the measurements for both phase line and
neutral line.

Conclusion: PASS
Test graphs as below:
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&0l EM 65022 Yoltage on higins QF

&0 EM 5022 "oltage on Wains A

Lewel in dBps
=
—tf—
+

150k 300 400 500 200 1hd 2hd 3l dhd Shd 6 g 10m 20hd 30h4
Fregquency in Hz

Fig.42 AC Powerline Conducted Emission with charger-TX Mode

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 179 | GND | L1 10.0 38.1 56.0

Final Result 2

Frequency | Average PE Line Corr. Margin Limit
(MHz) (dBpV) (dB) (dB) (dBuV)
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
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EH 65022 YWoltage on hisins LF

EN 85022 Yoltage on hiains A
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|
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Fig.43 AC Powerline Conducted Emission with charger-ldle Mode

Final Result 1

Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuVv)
0.415500 19.9 | GND | L1 10.0 37.6 57.5
0.433500 225 | 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) (dBuV) (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.13 Receiver Radiation Emission
Reference

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

A.13.1 Method of Measurement

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.13.2 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

A. 13.3 Measurement results

IF bandwidth: 120 kHz

RE 30MHz-1GHz
60T
55T fFEeG-Part15

501
45T l—]
40

35T

30T

Level in dBfiii/m

25T

20T

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

Idle Mode: 30MHz-1GHz
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RBW /VBW 1 MHz

RBW /VBW 1 MHz

Level in dBfiii/m

Level in dBfiii/m

60T

55T
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RE - 1GHz-3GHz

FCC Part 15

50T

45t

401

35T

30T

25T

1000

60T

55T

1500 2000 2500 3000
Frequency in MHz

Idle Mode: 1GHz-3GHz

RE - 3GHz-18GHz

FCC Part 15

50T

451

401

35T

30T

25T

20
3G

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

Idle Mode: 3GHz-18GHz
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