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1. Test Laboratory

1.1. Testing Location

Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT

Address: No.18A" Kangding Street” Beijing Economical Development Area”
Beijing” China

Postal Code: 100176

Telephone: 00861067857376

Fax: 00861067857376

1.2. Testing Environment

Normal Temperature: 15-35N

Extreme Temperature:  -20/+55N
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: 2013-10-31
Testing End Date: 2013-11-13

1.4. Signature

\J.-’/J-‘L/_' {,’\,f( ! ;_.IEJ]
= P RN

Zi Xiaogang
(Prepared this test report)

=Y

rﬂ ya ,/

Sun Xianggian
(Reviewed this test report)

T 1

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

2.1. Applicant Information

Company Name:
Address /Post:

City:

Postal Code:
Country:
Contact Person:
Telephone:

Fax:

Sony Mobile Communications (China) Co. Ltd

Sony Mobile R&D Center, No. 16, Guangshun South Street,
Chaoyang District

Beijing

100102

China

Ma, Gang

+86-10-58656312

+86-10-58659049

2.2. Manufacturer Information

Company Name:
Address /Post:
City:

Postal Code:
Country:
Contact Person:
Telephone:

Fax:

Sony Mobile Communications AB
Mobilvégen, 22188 Lund, Sweden
Lund

22188

Sweden

Nilsson, Mikael

+46 703 227503

+46 706 127385
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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

Support Functions

Antenna

MAX Radiated Power
MAX Conducted Power
Power Supply

GSM/WCDMA/LTE mobile phone

PM-0640-BV

PY7PM-0640

ISM 2400MHZz~2483.5MHz

GFSK/" /| 4 DQPSK/ 8DPSK

79

GSM 850/900/1800/1900

UMTS Band 1/2/4/5/8

LTE Band 1/2/3/4/5/7/8/20

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

Integrated Antenna

10.43dBm EIRP(8DPSK)

10.55dBm (8DPSK)

4.2V DC

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

3.2. Internal Identification of EUT used during the test

EUT ID* S/N IMEI
N15 CB5A1VGB8Zz 004402451604726 AP2.0
N27 CB5A1VG61M 004402451604346 AP2.0

*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 SN

#24009 USB Cable 123307DD003654E
#24009

Commercial name EC801

Type Al-0401

Manufacturer Sony Mobile

Length of cable 98.5cm

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

HW Version

SW Version
s_atp_amami_1l 32 2 18 a
s_atp_amami_1 32 2 18 a

Revision
1
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3.4. General Description

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

The EUT supports GSM 850/900/1800/1900MHz bands, WCDMA FDD band 1/2/4/5/8 and LTE
FDD bands 1/2/3/4/5/7/8/20. It supports GPRS service with multi-slots class 33 and EGPRS
service with multi-slots class 33. The HSDPA and HSUPA features are also supported.

It has MP3, camera, USB memory, Mobile High-Definition Link (MHL), FM radio, GPS receiver,
NFC, Bluetooth (EDR and Bluetooth 4.0), ANT+, WLAN (802.11 a/ac/b/g/n) and Wi-Fi hotspot
functions. For WLAN 802.11n, it supports 20MHz bandwidth on 2.4GHz band and 20MHz/40MHz
bandwidths on 5GHz/5.8GHz band. For WLAN 802.11 ac, it supports 20MHz/40MHZz/80MHz
bandwidths.

It includes normal option: USB cable.

Manual and specifications of the EUT were provided to fulfil the test.
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4. Reference Documents

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

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

FCC Partl5

FCC Part 2

ANSI C63.10

FCC CFR 47, Part 15, Subpart C:

15.205 Restricted bands of operation;

15.209 Radiated emission limits, general requirements;
15.247 Operation within the bands 902 928MHz,

24007 2483.5 MHz, and 57257 5850 MHz.

Frequency Allocations and Radio Treaty Matters;

General Rules and Regulations

American National Standard for Testing Unlicensed
Wireless Devices

107 17 12
Edition

1071 1712
Edition

2009
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5. LABORATORY ENVIRONMENT

Semi-anechoic chamber (23 meters; 17meters; 10meters) did not exceed following limits
along the EMC testing:

Temperature Min. =15 N, Max. =30 N

Relative humidity Min. = 30 %, Max. = 60 %

Shielding effectiveness >110dB

Electrical insulation >2 MW

Ground system resistance <05 W

Normalised site attenuation (NSA) < @ 3.2dB, 10 mdistance, 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 N, Max. =35 N

Relative humidity Min. =20 %, Max. = 80 %

Shielding effectiveness >110dB

Electrical insulation >2 MW

Ground system resistance <05 W

Fully-anechoic chamberl (6.8 meters] 3.08 meters! 3.53 meters) did not exceed following
limits along the EMC testing:

Temperature Min. =15 N, Max. =30 N

Relative humidity Min. = 35 %, Max. = 60 %

Shielding effectiveness >110dB

Electrical insulation >2 MW

Ground system resistance <05 W

Uniformity of field strength Between 0 and 6 dB, from 80 to 3000 MHz

Fully-anechoic chamber?2 (8.6 meters} 6.1 meters! 3.85 meters) did not exceed following limits
along the EMC testing:

Temperature Min. =15 N, Max. =30 N

Relative humidity Min. = 35 %, Max. = 60 %

Shielding effectiveness >110dB

Electrical insulation >2 MW

Ground system resistance <1 W

Uniformity of field strength Between 0 and 6 dB, from 80 to 4000 MHz

Fully-anechoic chamber3 (10 meters] 6.7 meters] 6.15 meters) did not exceed following limits
along the EMC testing:

Temperature Min. =15 N, Max. =30 N

Relative humidity Min. = 35 %, Max. = 60 %

Shielding effectiveness >100 dB

Electrical insulation >2 MW

Ground system resistance <05 W

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%.
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SUMMARY OF MEASUREMENT
RESULTS

Modulation

Sub-clause of Part15C

Verdict

Peak Output Power (Conducted)

GFSK/

"/ 4DQPS

8DPSK

15.247 (b)(1)

Peak Output Power(Radiated)

GFSK

15.247 (b)(1)

Antenna Gain

GFSK/

None

Frequency Band Edges

GFSK

"/ 4DQPS

8DPSK

15.247 (d)

Conducted Emission

GFSK

"/ 4DQPS

8DPSK

15.247 (d)

Radiated Emission

GFSK

"/ 4DQPS

8DPSK

15.247(d),15.205,15.209,15.109

Time of Occupancy (Dwell Time)

GFSK

"/ 4DQPS

8DPSK

15.247 (a) (1) (i)

20dB Bandwidth

GFSK

"/ 4DQPS

8DPSK

15.247 (a)(1)

Carrier Frequency Separation

GFSK

" | DRPSK

8DPSK

15.247 (a)(1)

Number of hopping channels

GFSK

"/ 4DQPS

8DPSK

15.247 (a)(L)(iii)

AC Powerline Conducted Emission

GFSK

15.107, 15.207

v|(UY|(©UW|©|T|TV|UV|(UV|TU|TV|TV|TV|(TV|(TU|TV|TV|TV|TV|(UV|TV|TV|TV|TV|(TV|T|T|TO

Please refer to ANNEX A for detalil.

The measurement is made according to ANSI C63.10.

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
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6.2. Statements
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.

This report only deals with the Bluetooth including EDR functions among the features described in
section 3.

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

Hnom Norm Humidity
Anom 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 24N
Voltage V nom 4.2V
Humidity Hnom 36%
Air Pressure Anom 1011hPa
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Conducted test system
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] Serial Calibration
No. Equipment Model Manufacturer
Number Due date
1 Vector Signal Analyzer | FSU26 200030 Rohde & Schwarz | 2014-06-12
2 Bluetooth Tester CBT32 100649 Rohde & Schwarz | 2014-02-03
Radiated emission test system
. Serial Calibration
No. Equipment Model Manufacturer
Number Due date
1 Test Receiver ESU26 100235 Rohde & Schwarz | 2014-01-05
VULB
2 EMI Antenna 9163 9163482 Schwar zbeck 2014-02-17
3 EMI Antenna 3117 00119024 EMCO 2014-02-03
Dual-Ridge Wi id
4 | PUarnicge Viaveguide 1 5116 2663 ETS-Lindgren | 2014-06-30
Horn Antenna
Dual-Ridge Waveguide .
5 3116 2661 ETS-Lindgren 2014-06-30
Horn Antenna
6 Bluetooth Tester CBT 100153 Rohde & Schwarz | 2014-09-15
7 LISN ESH2-75 829991/012 Rohde & Schwarz | 2014-03-17
8 Pre-amplifier(18GHz) SCu18 1005277 Rohde & Schwarz | /
9 Pre-amplifier(26.5GHz) | SCU26 1006788 Rohde & Schwarz | /

Anechoic chamber

Fully anechoic chamber by Frankonia German.

Note : The pre amplifiers is calibrated with routes calibration every time before test, therefore no

need for the calibration date.
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ANNEX A: MEASUREMENT RESULTS

A.l. Measurement Method

A.1.1. Conducted Measurements

The measurement is made according to ANSI C63.10.

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

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

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

5). Set the spectrum analyzer to start measurement.

6). Record the values. Vector Signal Analyzer

Vector Signal
Analyzer

EUT Power

Splitter
P T~ B2

A.1.2. Radiated Emission Measurements

The measurement is made according to ANSI C63.10

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

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

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

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

Receiver
Signalling
Tester \>
\ Amp
Tower/Table Filter
Controller
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A.2. Peak Output Power
Measurement Limit'

Standard Limit (dBm)

FCC Part 15.247(b)(1) <30

The measurement is made according to 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.

Antenna gain = GFSK (Radiated) - GFSK (Conducted)

Channel Cho Ch 39 Ch 78
2402 MHz 2441 MHz 2480 MHz
GFSK (Conducted) 6.54 9.24 6.91
GFSK (Radiated) 6.97 9.12 7.74
Gain(dBi) 0.43 -0.12 0.83
Conclusion: PASS
A.2.2 Conducted Output Power
Peak(RBW=VBW=2MHz; SPAN=5MHz; Detector: Peak)
Cho Ch 39 Ch 78 _
Channel 2402 MHz 2441 MHz 2ag0mHz | COnelusion
GFSK (dBm) 6.54 9.24 6.91 P
"/ 4 DQPSK 7.47 10.14 7.86 P
8DPSK (dBm) 7.83 10.55 8.27 P
Average(RBW=VBW=2MHz; SPAN=5MHz; Detector: RMS)
Channel ch 0 Ch 39 ch 78 Conclusion
2402 MHz 2441 MHz 2480 MHz
GFSK (dBm) 6.00 8.76 6.49 P
"/ 4 DQPSK 4.59 7.26 4.92 P
8DPSK (dBm) 4.65 7.32 5.02 P
Measurement Uncertainty: £1.17dB
Conclusion: PASS
A.2.3 Radiated Output Power
Peak(RBW=VBW=8MHz, SPAN=8MHz; Detector: Peak)
Ch o0 Ch 39 Ch 78 _
Channel 2402 MHz 2441 MHz 2a80MHz | COMClsion
GFSK (dBm) 6.97 9.12 7.74 P
"/ 4 DKYRA8Bm) 7.90 10.02 8.69 P
8DPSK * (dBm) 8.26 10.43 9.10 P
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Average
Channel Ch 0 Ch 39 Ch 78 Conclusion
2402 MHz 2441 MHz 2480 MHz
GFSK * (dBm) 6.43 8.64 7.32 P
"/ 4 D QRdBi) 5.02 7.14 5.75 P
8DPSK * (dBm) 5.08 7.20 5.85 P

Note:* These values are calculated with the antenna gain

Measurement Uncertainty: £1.98dB
Conclusion: PASS
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A.3. Frequency Band Edges - Conducted
Measurement Limit:

No. 2013TAR747
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Standard

Limit (dBc)

FCC 47 CFR Part 15.247 (d)

<-20

Note" The measurement results are calculated as

power measured in any 100KHz bandwidth outside

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 ANSI C63.10.
Measurement Result:

For GFSK
Channel Hopping Band Edge Power ( dBc) Conclusion
Hopping OFF Fig.1 -58.42 P
0 Hopping ON Fig.2 -57.87 P
Hopping OFF Fig.3 -64.61 P
8 Hopping ON Fig.4 -64.15 P
For /4 DQPSK
Channel Hopping Band Edge Power ( dBc) Conclusion
0 Hopping OFF Fig.5 -57.21 P
Hopping ON Fig.6 -57.50 P
Hopping OFF Fig.7 -64.41 P
8 Hopping ON Fig.8 -64.69 P
For 8DPSK
Channel Hopping Band Edge Power ( dBc) Conclusion
0 Hopping OFF Fig.9 -57.05 P
Hopping ON Fig.10 -55.09 P
Hopping OFF Fig.11 -64.06 P
8 Hopping ON Fig.12 -64.31 P

Conclusion: PASS
Test graphs as below
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® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -58.42 dB

Ref  10.6 dBm Att 5 dB SWr 5 ms 2.259615385 MHz

10 Offdet 0.4 dB Var kdr 1 [T1 [l

4.74 dBn

1
v
FN\ 2.402194513 GHz

- 70
I-- 80
Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 5NOV.2013 16:34:11

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

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -57.87 dB

Ref  10.6 dBm “Att 5 dB SWI 5 ms 2.099358974 MHz

=

10 Offdet 0.4 dB Markdr 1 [T1]]
4,17 dBy
/Nx'k ‘;\auymf{?z‘%g GH

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 5NOV. 2013 16:36:31

Fig.2.  Frequency Band Edges: GFSK, Channel 0, Hopping On
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® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -64.61 dB
Ref  10.6 dBm Att 5 dB SWr 5 s 3.076923077 MHz
10 Offdet 0.4 @B Var kdr 1 [T1 [l
v
q.56 dBm

2.480179487 GHz

|
1Ry
i .
L. 60 LM\“AL 4

Center 2.483 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV. 2013 16:34:28

Fig.3. Frequency Band Edges: GFSK, Channel 78, Hopping Off

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -64.15 dB

Ref  10.6 dBm Att 5 dB SWI 5 ms 2.996794872 MHz

10 Offdet 0.41dB Var kdr 1 [ T[]
4.19 dBnm

V\ /ﬂ_\ﬁ X\‘. 2. 480051282 GHz |IEM

WiV

T
@
2
=
~

AP AR MAR A R ARSI
[--70
[-- 80
Center 2.483 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV. 2013 16:38:33

Fig.4. Frequency Band Edges: GFSK, Channel 78, Hopping On



® RBW 100 kHz
VBW 300 kHz

Ref  10.6 dBm Att 5 dB SWr 5 ms

Delta 2 [T1 ]
-57.21 dB
2.035256410 MHz

10 Of fget 0.§ dB

M

Var kdr 1 [T1 [l
4. 63 dBn

KNL 2.40203§256 GHz

1 PK]
VI E\

|

Center 2.4 GHz 1 MHz/

Date: 5NOV. 2013 16:55:42

Figb. Frequency Band

® RBW 100 kHz
VBW 300 kHz

Ref  10.6 dBm “Att 5 dB SWI 5 ms

Edges:

Delta 2 [T1 ]
-57.50 dB
2.035256410 MHz

10 Of fget 0.§ dB

rkdr 1 [TL[]

Var k
£ 4.39 dBn
~;}L ﬂ(ﬂau?oiﬁ 6 GHz
"\"\/’“ VN R

. /

T
@
3
i:,\\

AN A AAA A AR ARAN L AR

[--70

[-- 80

Center 2.4 GHz 1 MHz/ Spa 10 MH:

Date: 5,NOV. 2013 16:58:01

Figb. Frequency Band

Edges:
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® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -64.41 dB
Ref 10.6 dBm Att 5 dB SWI 5 ms 3.493589744 WMHz

10 offfet 0.4 dB Varkdr 1 [T1[]
v 4.39 dBn

N/‘J\/L\ 2.479875000 GHz

Center 2.483 GHz 1 MHz/ Span 10 MHz

Date: 5.NOV. 2013 16:55'59

Fig.7. Frequency Band EdG@hamel78; Hoppindd@P S K

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -64.69 dB
Ref  10.6 dBm “Att 5 dB SWr 5 ms 5.657051282 MHz
10 Offdet 0.4 dB Markdr 1 [T1]]
v 4.79 dBnm
POY Nlﬂ M AL 2.479854974 GHz
W

- 60
VRREVIRTIN SYNSTVN B AVRNE: WIYE. WY TV A WY
[--70
[-- 80
Center 2.483 GHz 1 MHz/ Span 10 MHz

Date: 5.NOV.2013 17:00:04

Fig8. Frequency Band Edges: "/ 4 DQPSK, Channe
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® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -57.05 dB
Ref  10.6 dBm Att 5 dB SWr 5 s 1.875000000 MHz

10 Of f get 0.§ dB Marker 1 [T1(]

3.67 dBn

JLM 2.401875000 GHz

= [ \,
[ ||

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV. 2013 17:17:06

Fig.9. Frequency Band Edges: 8DPSK, Channel 0, Hopping Off

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -55.09 dB
Ref 10.6 dBm At t 5 dB SWr 5 nms 2.147435897 MHz

10 Of f et 0.4 dB Mar kdr 1 [T1]]
1 1.34 dBm

i .\vﬂtmww\u\imm

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV.2013 17:19:26

Fig.10. Frequency Band Edges: 8DPSK, Channel 0, Hopping On
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® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -64.06 dB
Ref  10.6 dBm Att 5 dB SWr 5 s 3.541666667 Mz
10 Offdet 0.4 dB Var kdr 1 [T1 [l
v 4.33 dBn
'V\ 2.48003§256 GHz
G

Center 2.483 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV. 2013 17:17:23

Fig.11. Frequency Band Edges: 8DPSK, Channel 78, Hopping Off

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -64.31 dB

Ref  10.6 dBm Att 5 dB SWI 5 ms 6.923076923 MHz

10 Offdet 0.4 dB Var kdr 1 [ T[]
Y 4.35 dBn
NM 2.480179487 GHz
AN

Center 2.483 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV. 2013 17:21:27

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 ANSI C63.10
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
ch7s 1 GH H Fig.2 P
2480 MHz GHz ~3 GHz i9.25
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 1 GH H Fi P
2402 MHz GHz ~ 3 GHz ig.30
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 1GHz~3GH Fig.35 P
2441 MHz z z '9-
3 GHz~ 10 GHz Fig.36 P
10 GHz ~ 26 GHz Fig.37 P
Ch 78 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 P
30 MHz ~1 GHz Fig.44 P
Cho .
2402 MHz 1 GHz~3 GHz Fig.45 P
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 :
2441 MHz 1 GHz~3 GHz Fig.50 P
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
Ch 78 -
2480 MHz 1 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

®

H
h]
=

<
m

Ref

10.6 dBm Att 5 dB

RBW 100 kHz

VBW 300 kHz
SWI 5 ms

Mar ker 1

[T1

]
4.72 dBn

2.402192308 GHz

10

Of f det 0.4 dB

D1 -15.48 dBm

Date: 5.NOV. 2013 16:38:52

Fig.13. Conducted spurious emission: GFSK, Channel 0,2402MHz

1 MHz/
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -43.94 dBm
Ref 10.6 dBm Att 5 dB SWI 100 ms 87.516025641 MHz
10 Of fdet 0.4 dB
1 PK]
VI E
- 10
D1 -15 8 dBm
ToF
- 20
- 30
™ T
08
- 60
b ASAUANIAAA AN~ A A IS A s AL A PN, I A A A
~-70
[-- 80
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5.NOV. 2013 16:39:09

Fig.14. Conducted spurious emission: GFSK, Channel 0, 30MHz - 1GHz

® “ RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz -60.69 dBm
Ref  10.6 dBm Att 5 dB SWI 200 ms 2.782051282 GHz

10 Offdet 0.4 dB Var kdr 1 [ T2 []
4.51 dBn

2. 403844154 GHz |

D1 -15.48 dBm

Start 1 GHz 200 MHz/ Stop 3 GHz

Nate* 5 NOV 2012 16°329-40

Fig.15. Conducted spurious emission: GFSK, Channel 0, 1GHz - 3GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -55.10 dBm

Ref 10.6 dBm Att 5 dB SWr 700 ms 8.485576923 GHz

10 Off get 0.§ dB

D1 -15.48 dBm

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 5 NOV 2013 16:39:57

Fig.16. Conducted spurious emission: GFSK, Channel 0, 3GHz - 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.23 dBn

Ref  10.6 dBm Att 5 dB SWI 1.6 s 24.692307692 GHz

10 Of fget 0.§ dB

10
D1 -15 8 dBm

- 20

- 30

<

Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5,NOV. 2013 16:40:14

Fig.17. Conducted spurious emission: GFSK, Channel 0,10GHz - 26GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 8.11 dBnm

Ref  10.6 dBm Att 5 dB SWr 5 ms 2.440887821 GHz
1

10 Of f qet 0.4 dB

f
=| /1N

D1 -11.49 dBm {

1Y .

st JL

Il ERAT TR
- 70
I-- 80
Center 2.441 GHz 1 MHz/ Span 10 MHz

Date: 5.NOV. 2013 16:40:30

Fig.18. Conducted spurious emission: GFSK, Channel 39, 2441 MHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -36.62 dBnm
Ref 10.6 dBm At t 5 dB SWr 100 ns 126.378205128 MHz
10 Offdet 0.4 dB
10 D1 -11 9 dBm
OF
- 20
- 30
308
- 60
Wbl JA AN A M}WVMM\LM#WWWWM
[--70
[-- 80
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5,NOV. 2013 16:40°47

Fig.19. Conducted spurious emission: GFSK, Channel 39, 30MHz - 1GHz
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -60.90 dBnm
Ref  10.6 dBm Att 5 dB SWr 200 ms 2.852564103 GHz
10 Offdet 0.4 dB Var kdr 1 [T1 [l
98 dBn
2.442307692 GHz
1 pK]
Vi E
0 D1 -11.49 dBm
TOF
- 20
- 30
308
2
L oo |
INECCTIRTY PR | TV SPRVY WV ARRPATN PRIV | SO ok
- 70
- 80
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 5,NOV.2013 16:41:18

Fig.20. Conducted spurious emission: GFSK, Channel 39, 1GHz i 3GHz

® * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -55.70 dBm
Ref 10.6 dBm Att 5 dB SWr 700 ms 9.405448718 GHz
10 Off det 0. dB
1 PK]
VI E
-1
D1 -11 9 dBm
oF
- 20
- 30
I-- 40
o8
[-- 50
1
R A~
- 60 iy ITES W DR TORETE [7 sk
W w Wt PAWSFAALW
- 70
-- 80
Start 3 GHz 700 MHz/ Stop 10 GHz

Nate* 5 NOV 2012 16°41°35

Fig.21. Conducted spurious emission: GFSK, Channel 39, 3GHz T 10GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -53.32 dBnm
Ref 10.6 dBm At t 5 dB SWI 1.6 s 23.948717949 GHz
To Offdet 0.4 dB
. [ Al
1 PK]
VI E
—- 10
D1 -11 9 dBm LVL
ToF

v
LMl AR A
-7
Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5 NOV 2013 16:41:52

Fig.22. Conducted spurious emission: GFSK, Channel 39, 10GHz 1 26GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 5.39 dBnm

Ref  10.6 dBm Att 5 dB SWI 5 ms 2.480176282 GHz

10 Of fget 0.§ dB 1

1
D1 -14.41 dBm

Ll ™

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 5,NOV. 2013 16:42:08

Fig.23. Conducted spurious emission: GFSK, Channel 78, 2480MHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -41.10 dBm
Ref 10.6 dBm Att 5 dB SWI 100 ms 165. 240384615 MHz
10 Of fdet 0.4 dB
1 PK]
VI E
- 10
D1 -14.61 dBm
ToF
- 20
- 30
1
;08
- 60
LA o AL odon e A bbb A A A A A AR AU AR I Al
~-70
[-- 80
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5,NOV 2013 16:42:25

Fig.24. Conducted spurious emission: GFSK, Channel 78, 30MHz - 1GHz

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -61.17 dBnm
Ref 10.6 dBm Att 5 dB SWI 200 ms 2.653846154 GHz

10 Offfet 0.4 dB Markdr 1 [T1]]
4.15 dBr

2.480769231 GHz

D1 -14.41 dBm

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 5 NOV 2013 16°42'56

Fig.25. Conducted spurious emission: GFSK, Channel 78, 1GHz - 3GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -55.70 dBn

Ref  10.6 dBm Att 5 dB SWr 700 ms 8.653846154 GHz

10 Of f qet 0.4 dB

D1 -14.41 dBm

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 5,NOV. 2013 16:43:13

Fig.26. Conducted spurious emission: GFSK, Channel 78, 3GHz - 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.98 dBn

Ref  10.6 dBm Att 5 dB SWI 1.6 s 25.769230769 GHz

10 Of fget 0.§ dB

10
D1 - 14 1 dBm

- 20

- 30

Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5.NOV. 2013 16:43:30

Fig.27. Conducted spurious emission: GFSK, Channel 78, 10GHz - 26GHz



Ref  10.6 dBm Att 5

RBW 100 kHz Mar ke
VBW 300 kHz

dB SWr 5 ms

1T ]

3.66 dBm
2.402192308 GHz

10 Of f qet 0.4 dB

D1 -16.34 dBm

%mu
RG]

PN

Center 2.402 GHz 1 MHz/ Spa 10 MHz
Date: 5,.NOV.2013 17:00:22
Fig28. Conducted spurious emi
® * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -47.92 dBm
Ref 10.6 dBm Att 5 dB SWr 100 ms 87.516025641 MHz
10 Off det 0. dB
[ A ]
1 PK]
VI E
-1
D1 -16 4 dBm DF
- 20
- 30
I-- 40
1 DB
[-- 50
I-- 60
TURT TR RRTN PIIN E T O SR RUTE RV T SRy T | PRI YT AT T
- 70
-- 80

Start 30 MHz

Nate* 5 NOV 2012 17-00°39

Fig29. Conducted

97 MHz/

Sspurious

Stop 1 GHz

e mi

SSi

No. 2013TAR747
Page32 of 102

Sssion:

on:

"/ 4 DQPSK,

-1IGHA DQPSK,

C
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -60.04 dBm
Ref  10.6 dBm Att 5 dB SWr 200 ms 2.657051282 GHz

10 Offdet 0.4 dB Var kdr 1 [T1 [l
3. 65 dBnm

2.403844154 GHz

1 PK]
VI E\
- 10
D1 -16.34 dBm -
|- 20
- 30

2
PRI FRTOYN UV PSR TR Y NN NPT A TN Y PPN O

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 5,NOV.2013 17:01:11

Fig30. Conducted spurious emissilGHz-3GHz4 DQPSK, (

® * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -55.21 dBm
Ref 10.6 dBm Att 5 dB SWr 700 ms 9.270833333 GHz
10 Offfet 0.4 dB
1 PK]
VI E!
-1
D1 -16 4 dBm DF
- 20
- 30
I-- 40
oB
- 50
1
ML”L‘W‘M}AM e
. 60 TN VI I B ST " [l
}wawm Sy o A
- 70
[-- 80
Start 3 GHz 700 MHz/ Stop 10 GHz

Nate* 5 NOV 2012 17-01-27

Fig3l. Conducted spurious emissid3Ghz-10GHA DQPSK, C



Ref  10.6 dBm

RBW 100 kHz
VBW 300 kHz
SWI 1.6 s

Marker 1 [T1 ]
-52.53 dBn
24.717948718 GHz

10 Of f qet 0.4 dB
1 PK]
VI E\
- 10
D1 -16.34 dBm
|- 20
- 30

Start 10 GHz

Date: 5,NOV. 2013 17:01:44

Fig.32. Conducted

Ref  10.6 dBm

spurious emi 8et0,10GHz- 26GH2

1.6 GHz/

RBW 100 kHz
VBW 300 kHz
SWIr 5 ms

Stop 26 GHz

Marker 1 [T1 ]
7.11 dBn
2.441192308 GHz

10 Of fget 0.§

AN
TN
| \
1]

Center 2.441 GHz

Date: 5,NOV.2013 17:02:01

Fig.33. Conducted

1 MHz/

spurious emi ssi

No. 2013TAR747
Page34 of 102

on:

"

4

DQPSK,

DQPSK,

C



TM"{ No. 2013TAR747
- Page35 of 102

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.63 dBnm
Ref 10.6 dBm At t 5 dB SWr 100 nms 126.378205128 MHz
10 Of f qet 0.4 dB
1 PK]
VI E!
- 10
D1 -12 9 dBm
ToF
- 20
[~- 30
08
- 60
S TIPPSY RVYPN P TR TP N (TR 1 YIVHPTI XY [ ETORYN YUY GOMTEN IWRRTRRVR MY o
[--70
[-- 80
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5,NOV. 2013 17:02:17

Fig.34. Conducted spuriousemission: " / 4 DQPSK, Channl&Hz 39,

® “ RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz -61.23 dBm
Ref  10.6 dBm Att 5 dB SWI 200 ms 2.567307692 GHz

10 Offdet 0.4 dB Var kdr 1 [ T2 []
94 dBn

2.4423071692 GHz |

D1 -12.49 dBm

Start 1 GHz 200 MHz/ Stop 3 GHz

Nate* 5 NOV 2012 17-02-49

3 0 MHz

Fig3. Conducted spurious emissi d6Hz-3GHA DQPSK, C
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -55.72 dBn

Ref  10.6 dBm Att 5 dB SWr 700 ms 9.248397436 GHz

10 Of f qet 0.4 dB

1 PK]
VI E\
- 10
D1 -12.49 dBm
TDF
|- 20
- 30

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 5.NOV. 2013 17:03:05

Fig.36. Conduct ed spurious emission:3GHzfWGH2QPSK, Cha

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -53.00 dBn

Ref  10.6 dBm Att 5 dB SWI 1.6 s 23.769230769 GHz

10 Of fget 0.§ dB

10
D1 -12 9 dBm

- 20

- 30

Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5,NOV.2013 17:03:21

Fig37. Conducted spurious emissi obdGHziI'26GHzDQPSK, Ct



RBW 100 kHz
VBW 300 kHz

Marker 1 [T1

1

4.39 dBn

Ref 10.6 dBm At t 5 dB SWr 5 ms 2.480192308 GHz
10 Off et 0.§ dB 1
:
A
1 PK]
VI E
- 10 / \
D1 -15 1 dBm
/ \ DF
- 20 / \
[~- 30 f\/
L | fA
/W \
all! iy
bt Y i L (TN ST
~-70
[-- 80
Center 2.48 GHz 1 MHz/ Spa 10 MHz
Date: 5,.NOV.2013 17:03:37
Fig38. Conducted spurious emiss
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -45.58 dBnm
Ref 10.6 dBm Attt 5 dB SWr 100 ns 165. 240384615 MHz
10 Offdet 0.4 dB
10
D1 -15.61 dBm
I-- 20
- 30
B 1
- 60
st Ul A sarrtn ARt TNV TWINT TP VITW WTRTE VR RN (O ST TPV e
[--70
[-- 80
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 5,.NOV.2013 17:03:53
Fig.39. Conducted spurious emissi

No. 2013TAR747
Page37 of 102

i on:

on:

14 DQPSK,

-16Hz DQPSK,

cC
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -61.18 dBn
Ref  10.6 dBm Att 5 dB SWr 200 ns 2.974358974 GHz
10 Of fget 0.§ dB Markdr 1171
4.06 dBm

2.480764231 GHz

1 PK]
VI E\
- 10
D1 -15.41 dBm
TDF
|- 20
- 30

2
I
L 60 v
N TN VYRR VWL W AUNTEOY PV VTNV TS P LW R PO VTV
- 70
[~- 80
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 5,NOV. 2013 17:04:24

Fig40. Conducted spurious emissi dB6Hz-3GHA DQPSK, C

® * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -55.96 dBm

Ref  10.6 dBm Att 5 dB SWr 700 ns 9.753205128 GHz

10 Offget 0.4 dB

D1 -15.41 dBm

TP Sy AT S . — 4

Start 3 GHz 700 MHz/ Stop 10 GHz

Nate* 5 NOV 2012 17-04-40

Fig4l. Conducted spurious emi se$78836Hz-106Hz DQPSK, C
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.42 dBn

Ref  10.6 dBm Att 5 dB SWI 1.6 s 24.641025641 GHz

10 Of f qet 0.4 dB

D1 -15.41 dBm

=

Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5.NOV. 2013 17:04:56

Fig42. Conducted spurious emissi 00GHz-26GHz DQPSK, CI

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 3.63 dBn

Ref  10.6 dBm Att 5 dB SWI 5 ms 2.402032051 GHz

10 Of fget 0.§ dB

D1 -16.37 dBm

Center 2.402 GHz 1 MHz/ Span 10 MHz

Date: 5NOV. 2013 17:21:46

Fig.43. Conducted spurious emission: 8DPSK, Channel 0,2402MHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -46.15 dBm
Ref 10.6 dBm Att 5 dB SWI 100 ms 87.516025641 MHz
10 Of fdet 0.4 dB
1 PK]
VI E
- 10
D1 -16 7 dBm TDF
- 20
- 30
1
08
- 60
R IRPRVTONFTN NIPVEW RYE VRV P WAT A IYer 1 ENTIRYIY VANV M COmRy PR K IVEV RV ITRY
~-70
[-- 80
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5.NOV.2013 17:22:02

Fig.44. Conducted spurious emission: 8DPSK, Channel 0, 30MHz - 1GHz

® “ RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz -60.70 dBm
Ref  10.6 dBm Att 5 dB SWI 200 ms 2.698717949 GHz

10 Offdet 0.4 dB Var kdr 1 [ T2 []

1. 50 dBn
2. 403844154 GHz |

o

D1 -16.37 dBm

;

=
C

=

;-j\c‘ OV Y PSRN Y ] RPTVN FAVRPU SPVTIVINY FYRPSREVY) . PV PV Y P

Start 1 GHz 200 MHz/ Stop 3 GHz

Nate* 5 NOV 2013 17-22°34

Fig.45. Conducted spurious emission: 8DPSK, Channel 0, 1GHz - 3GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -55.83 dBn

Ref  10.6 dBm Att 5 dB SWr 700 ms 9.842948718 GHz

10 Of f qet 0.4 dB

D1 -16.37 dBm

e W )

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 5.NOV.2013 17:22:50

Fig.46. Conducted spurious emission: 8DPSK, Channel 0, 3GHz - 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -53.28 dBn
Ref  10.6 dBm Att 5 dB SWI 1.6 s 25.794871795 GHz
10 Offdet 0.4 dB
10
D1 -16.37 dBm or
- 20
[-- 30
308
bt b AN AR
WWWWM PRI Wl
I-60 i
[--70
[-- 80
Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5.NOV. 2013 17:23:07

Fig.47. Conducted spurious emission: 8DPSK, Channel 0,10GHz - 26GHz



RBW 100 kHz
VBW 300 kHz
SWr 5 ms

Ref  10.6 dBm

Marker 1 [T1 ]
7.13 dBn

2.441192308 GHz

10 Offdet 0.4 dB 3

i

1 PK]
VI E\
m

D1 -12. 47

|
]

0.

. o bty gy Ly

NP YYErE g v

~-70

[-- 80

Cent er 2.441 GHz 1 MHz/ Spa 10 MHz

Date: 5,NOV 2013 17:23:24

No. 2013TAR747
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Fig.48. Conducted spurious emission: 8DPSK, Channel 39, 2441MHz

RBW 100 kHz
VBW 300 kHz
SWIr 100 ms

Ref  10.6 dBm

Marker 1 [T1 ]
-39.79 dBn

126.378205128 MHz

10 Of fget 0.§

D1 -12. 47

Start 30 MHz 97 MHz/

Date: 5.NOV. 2013 17:23:40

Stop 1 GHz

Fig.49. Conducted spurious emission: 8DPSK, Channel 39, 30MHz - 1GHz
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -60.58 dBnm
Ref  10.6 dBm Att 5 dB SWr 200 ms 2.698717949 GHz
10 Of f et 0.4 dB T Markdr 1 [T1]]
4.84 dBn
2.442307692 GHz
1 pK]
Vi E
- 10
D1 -12.47 dBm
TOF
- 20
- 30
308
2
| v
- 60
N A WYSTIT AERVI TV RTINR GURNYVIR FYSTPURY .1 IFTERY VR MYV VPP
- 70
- 80
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 5,NOV.2013 17:24:12

Fig.50. Conducted spurious emission: 8DPSK, Channel 39, 1GHz - 3GHz

® “ RBW 100 kHz Marker 1 [T1 ]
© VBW 300 kHz -55.08 dBm
Ref  10.6 dBm Att 5 dB SWr 700 ms 9.371794872 GHz
10 Offfet 0.4 dB
1 PK]
VI E!
-1
D1 -12.47 dBm
OF
- 20
- 30
I-- 40
o8
- 50
1
MAM'\ANM
L 60 \ M RRTIA N} o P
MMWW b AR AT
- 70
[-- 80
Start 3 GHz 700 MHz/ Stop 10 GHz

Nate* 5 NOV 2013 17-24°28

Fig.51. Conducted spurious emission: 8DPSK, Channel 39, 3GHz - 10GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.73 dBm
Ref 10.6 dBm Att 5 dB SWI 1.6 s 25.487179487 GHz
10 Of fdet 0.4 dB
1 PK]
VI E
- 10
D1 -12 7 dBm
oF
- 20
- 30
08
L .
J\MJW
AN ALRIAS AN 1l s, s b WMNWW
- 60
~-70
[-- 80
Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5,NOV. 2013 17:24:45

Fig.52. Conducted spurious emission: 8DPSK, Channel 39, 10GHz i 26GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 4.37 dBn

Ref  10.6 dBm Att 5 dB SWI 5 ms 2.479887821 GHz

10 Of fget 0.§ dB

e
HA
T =
fa
[

D1 -15. 43 dBm

T
E\-\\_
< |

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 5.NOV. 2013 17:25:02

Fig.53. Conducted spurious emission: 8DPSK, Channel 78, 2480MHz



Ref  10.6 dBm

RBW 100 kHz
VBW 300 kHz
SWr 100 ms

Marker 1 [T1

-42

1
16

No. 2013TAR747
Page45 of 102

dBn

165. 240384615 MHz

10 Of f

et

0.§

D1 -

5.¢3 dBm

Start 30 MHz

Date: 5,NOV. 2013 17:25:18

97 MHz/

Stop 1 GHz

Fig.54. Conducted spurious emission: 8DPSK, Channel 78, 30MHz - 1GHz

® “ RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz -61.70 dBm
Ref  10.6 dBm Att 5 dB SWI 200 ms 2.500000000 GHz
10 Offdet 0.4 dB Var kdr 1 [ T2 []
1 1. 66 dBn
2.480769231 GHz |
1 PK]
VI E!
-1
D1 -15.643 dBm
OF
- 20
- 30
I-- 40
OB
- 50
2
|60 |
MU At st s A~ AR AT S AN At A A o i Wipan At Mt
- 70
[-- 80

Start 1 GHz

Nate* 5 NOV 2012 17-25°R0
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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 300 kHz -55.79 dBn

Ref  10.6 dBm Att 5 dB SWr 700 ms 8.788461538 GHz

10 Of f qet 0.4 dB

D1 -15. 43 dBm

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 5,NOV 2013 17:26:06

Fig.56. Conducted spurious emission: 8DPSK, Channel 78, 3GHz - 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.70 dBn

Ref  10.6 dBm Att 5 dB SWI 1.6 s 25.051282051 GHz

10 Of fget 0.§ dB

10
D1 -15.¢3 dBm

- 20

- 30

Start 10 GHz 1.6 GHz/ Stop 26 GHz

Date: 5,NOV. 2013 17:26:23

Fig.57. Conducted spurious emission: 8DPSK, Channel 78, 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
Frequency (MHz) Field Field strength Measurement distance
strength (microvolts/meter) (meters)
0.009i 0.490 2400/F(kHz) 300
0.490i1 1.705 24000/F(kHz) 30
1.70571 30.0 30 30
301 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 ANSI C63.10
Limit in restricted band:

Frequency of emission Field strength(uVv/m) Field strength(dBuV/m)
(MH2)
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)
(MH2)

0.009-30 100KH2z/300KHz 5
30-1000 100KHZz/300KHz 5
1000-4000 1MHZz/1MHz 15
4000-18000 1MHZz/1MHz 40

18000-26500 1MHz/1MHz 20

Measurement Results:
A "reference path loss" is established and the Agp i s t he attenuation of

Air ef
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including the gain of receive antenna, the gain of the pre amplifier, the cable los.
The measurement results are obtained as described below:

RESU|t:PMea+ARp|

For GFSK
Channel Frequency Range Test Results Conclusion
30 MHz ~ 1 GHz Fig.58 P
Cho 1GHz~3 GH Fig.59 P
2402 MHz 2 2 9
3 GHz~ 18 GHz Fig.60 P
30 MHz~1 GHz Fig.61 P
Ch 39
1 GHz~ 3 GHz Fig.62 P
2441 MHz
3 GHz ~ 18 GHz Fig.63 P
30 MHz ~ 1 GHz Fig.64 P
ch78 1GHz~3GH Fig.65 P
2480 MHz 2 2 9
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
For /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
3 GHz~ 18 GHz Fig.72 P
30 MHz ~ 1 GHz Fig.73 P
Ch 39 ;
1 GHz~3 GHz Fig.74 P
2441 MHz
3 GHz~ 18 GHz Fig.75 P
30 MHz~1 GHz Fig.76 P
Ch 78
1 GHz~3 GHz Fig.77 P
2480 MHz
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 1 GHz~ 3 GHz Fig.83
3 GHz~ 18 GHz Fig.84 P
Ch 39 30 MHz~ 1 GHz Fig.85 P
2441 MHz 1 GHz~3 GHz Fig.86 P
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3 GHz~ 18 GHz Fig.87 P
30 MHz~1 GHz Fig.88 P

Ch 78
1 GHz~ 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:

Nomral RE_30M-1GHz 10m

45

40

35

FCCPART15SubpacC: QP 10m

30

25

20

LevelindB /m

15¢

10

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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Nomal RE_1G3GHz
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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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Nonmal RE_30M-1GHz 10m

FCCPART15SubpatC: QP10m
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Fig.61. 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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Nomel RE_3G18GHz
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Fig.63. 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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Nomal RE_1G3GHz
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Fig.65. Radiated emission: GFSK, Channel 78, 1 GHz - 3 GHz
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Fig.66. Radiated emission: GFSK, Channel 78, 3 GHz - 18 GHz
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RE-Power_2.38G-2.43GHz
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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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Nomel RE_18G-26.5GHz
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Radiated emission: GFSK, 18 GHz - 26 GHz
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Fig.70. Radi ated emi ssion: "1 4 DOBKK, Channel
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RE-Power_2.38G-2.43GHz
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Fig.79. Radi ated emissi on (lowchaenel) : "/ 4 DQPSK,
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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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Fig.84. Radiated emission: 8DPSK, Channel 0, 3 GHz - 18 GHz
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Fig.85. 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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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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RE-Power_2.38G-2.43GHz
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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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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 ANSI C63.10
Measurement Result:

For GFSK
Channel Packet Dwell Time (ms) Conclusion
Fig.94
DH1 - 109.64 P
Fig.95
Fig.96
39 DH3 - 166.65 P
Fig.97
Fig.98
DH5 - 191.97 P
Fig.99
For "/ 4 DQPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.100
DH1 - 107.23 P
Fig.101
Fig.102
39 DH3 - 174.90 P
Fig.103
DH5 Fig.104 255.96 P
Fig.105
For 8DPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.106
DH1 fg 110.75 P
Fig.107
Fig.108
39 DH3 . 166.65 P
Fig.109
Fig.110
DH5 - 206.89 P
Fig.111

Conclusion: PASS
Test graphs as below:
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® RBW 1 MHz Marker 1 [T1 ]
©VBW 1 MHz 1.09 dBm
Ref 10.6 dBm “Att 5 dB SWI 3.3 s 143. 750000 ps
10 Offdet 0.4 dB ndB [[T1] 1q.00 dB
b PW DTH 386.047692 us
Tl g pir 2 Tenp |1 [T1 nqB]
[ v -1 31 den|sc
1 _PK 961.53§462 ns
VI E!
TRG -d 4 dBm Teop |2 [T1 ndal
L
-4.43 dBm
387.019231 us | o0
SWP 1] o 1
i WWMM\FL Lttt b WL)\MV\J L}J‘N
1}%\}\ MM b Y

Center 2.441 GHz 330 ps/

Date: 5 NOV 2013 16:44'56

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

® RBW 1 MHz Marker 1 [T1 ]
* VBW 1 MHz 1.08 dBn

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

Center 2.441 GHz 3.16 s/

Date: 5NOV. 2013 16:44:44

Fig.95. Number of Transmissions Measurement: Channel 39, GFSK-DH1
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® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 0.59 dBm
Ref 10.6 dBm “Att 5 dB SWI 3.3 s 862. 980769 s
10 Offdet 0.4 dB ndB [[T1] 1q.00 dB
1 PW DTH 1.65¢000 ms
T, v 2 Temp |1 [T1 ndB]
i “ i v { -1.97 dBn|SGl
CHEK] 961. 538462 ns
ME TRG -9 4 dBm Tenp [T1 ndB]
-4.13 dBm

1.65¢962 ns

S 10 1

Center 2.441 GHz 330 ps/

Date: 5NOV 2013 16:46:16

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

® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 1.11 dBm

Ref  10.6 dBm Att 5 dB SWI 31.6 s 31.599800 s

NN TLA
il HI\IINIIIII\ |IH|||| IR I|||I|\II\||I“
i W\w

f qet

Center 2.441 GHz 3.16 s/

Date: 5 NOV 2013 16:46:05

Fig.97. Number of Transmissions Measurement: Channel 39, GFSK-DH3
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® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 1.12 dBm
Ref 10.6 dBm Att 5 dB SWI 3.3 s 609. 134615 ps
10 Offdet 0.4 dB ndB [[T1] 1q. 00 dB
1 PW DTH 2.904654 ms
TP e g R el sy Lt PG TN O
| i L | i v ~1. 57 den|sc
CHEK] 961. 538467 ns
MEL L TRG -9 4 dBm Tenp [T1 ndB) ‘T7‘
53 dBnm

2.909614 ns

3DB

Center 2.441 GHz 330 ps/

Date: 5NOV 2013 16:47:34

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

® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 0.57 dBm
Ref 10.6 dBm At t 5 dB SWI 31.6 s 31.599800 s
o |Of 0. l
I I
sal
1 AP
. TRG
1 LVL
TDF
308
Center 2.441 GHz 3.16 s/

Date: 5 NOV 2013 16:47:22

Fig.99. Number of Transmissions Measurement: Channel 39, GFSK-DH5
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® RBW 1 MHz Marker 1 [T1 ]
“ VBW 1 MHz 2.79 dBnm

Ref 10.6 dBm < Att 5 dB SWr 3.3 ns 365. 865385 ps

10 Offdet 0.4 dB ndB [[T1] 1q. 00 dB
i PW DTH 391.346154 pus
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Center 2.441 GHz 330 ps/

Date: 5 NOV 2013 17:06:20

Fig.100. Time of occupancy (Dwell Time): Channel 39, " / 4 D QPHK

® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 8.35 dBm

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

Center 2.441 GHz 3.16 s/

Date: 5 NOV 2013 17:06:08

Fig.101. Number of Transmissions Measurement: Channel 39, / 4 D QPHK
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® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 2.81 dBn
Ref  10.6 dBm <Attt 5 dB SWI 3.3 ms 217.788462 us
10 Offdet 0.4 dB nde [T1] 1q. 00 dB
L PW DTH 1.65¢000 ms
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LVt
-Q.11 dBm
1.650962 ms |-
swe

Center 2.441 GHz 330 ps/

Date: 5NOV 2013 17:07:40

Fig.102. Time of occupancy (Dwell Time): Channel 39, / 4 D QPHBK
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Fig.103. Number of Transmissions Measurement: Channel 39, / 4 D QPH8K
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Fig.106. Time of occupancy (Dwell Time): Channel 39, 8DPSK-DH1
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Fig.107. Number of Transmissions Measurement: Channel 39, 8DPSK -DH1
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Fig.108. Time of occupancy (Dwell Time): Channel 39, 8DPSK -DH3
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Fig.109. Number of Transmissions Measurement: Channel 39, 8DPSK -DH3
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Fig.110. Time of occupancy (Dwell Time): Channel 39, 8DPSK -DH5
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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

The measurement is made according to ANSI C63.10
T Comment: This test case is not required according to the latest FCC 47 CFR Part 15.247. But

the test results are necessary for #fAcarrier frequ
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
For /4 DQPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.115 1269.23 NA
39 Fig.116 1293.27 NA
78 Fig.117 1269.23 NA
For 8DPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.118 1259.62 NA
39 Fig.119 1293.27 NA
78 Fig.120 1264.42 NA

Conclusion: NA
Test graphs as below:
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Fig.112. 20dB Bandwidth: GFSK, Channel 0
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Fig.113. 20dB Bandwidth: GFSK, Channel 39
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VBW 100 kHz 2.60 dBn

Ref  10.6 dBm “Att 5 dB SWr 30 ms 2.480187500 GHz

10 Offdet 0.4 dB ndB [[T1] 2d.00 dB

1 BW 870. 192307692 kHz

0 Temp |1 [T1 ndB]

VA -17.58 dBn

1 PK \4 2.479574115 GHz
VI E) Temp [2 [T1 ndB]

vi
-14.17 dBm
\r2
2.480444308 GHz [ -

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 5,NOV. 2013 16:49:12

Fig.114. 20dB Bandwidth: GFSK, Channel 78
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Fig.115. 20dBBan d wi dt h: "/ 4 DQPSK, Channel O
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® RBW 20 kHz Marker 1 [T1 ]
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Fig.116.20dB Bandwi dt h: "/ 4 DQPSK, Channel
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Fig.1177.20dB Bandwi dt h: "/ 4 DQPSK, Channel
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Fig.118. 20dB Bandwidth: 8DPSK, Channel 0
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Fig.119. 20dB Bandwidth: 8DPSK, Channel 39
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Fig.120. 20dB Bandwidth: 8DPSK, Channel 78
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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 ANSI C63.10
T 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 | 850.96 P
For “~/ 4 DQPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.122 | 995.19 P
For 8DPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.123 | 961.54 P

Conclusion: PASS
Test graphs as below:

Fig.121. Carrier frequency separation measurement: GFSK, Channel 39




































