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1. TEST STANDARDS AND TEST DESCRIPTION

1.1. Test Standards

The tests were performed according to following standards:

FCC Rules Part 90 :2014 Private land mobile radio services.

TIA/EIA 603 D:June 2010 Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

FCC Part 15 Subpart B:2014 Unintentional Radiators

FCC Part 2: 2014 Frequency allocations and radio treaty matters, general rules and regulations.
KDB579009 D01 v03r01: Questions and Answers on Re-farming Part 90 frequencies

KDB 579009 D02 v01r02 :Transition Summary Table

1.2. Test Description

Test specification clause Test case Verdict
FCC Part 15.207 Conducted Emission PASS
FCC Part 90.205 Maximum Transmitter Power PASS
FCC Part 90.207 Modulation Characteristic PASS
FCC Part 90.209 Occupied Bandwidth PASS
FCC Part 90.210 Emission Mask PASS
FCC Part 90.213 Frequency Stability PASS
FCC Part 90.214 Transmitter Frequency Behavior PASS
FCC Part 90.210 Transmitter Radiated Spurious Emssion PASS
FCC Part 90.210 Spurious Emssion On Antenna Port PASS
FCC Part 15.109 Receiver Radiated Spurious Emssion PASS

Remark: 1.The measurement uncertainty is not included in the test result.
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2. SUMMARY

2.1. Client Information

Applicant: Hytera Communications Co.,Ltd
Address: HYT Tower, Hi-tech Industrial Park North,Nanshan District, Shenzhen China
Manufacturer: Hytera Communications Co.,Ltd
Address: HYT Tower, Hi-tech Industrial Park North,Nanshan District, Shenzhen China

2.2. Product Description

Name of EUT Digital Mobile Radio

Trade Mark: Hytera

Model/Type reference: MD650 U(2)

Listed Model(s): MD652 U(2), MD655 U(2), MD656 U(2), MD658 U(2)
Power supply: DC 13.6V

Charger information: /

Adapter information: /

Operation Frequency: From 450MHz to 527MHz

Rated Output Power: 25 Watts(43.98dBm)/1 Watts(30.00dBm)

Support data rate: 9.6kbps

FM for Analog Voice

Modilation Type: — - —
4F SK for Digital Voice / Digital Data

Analog Voice 12.5KHz,25KHz
Channel Separation: Digital Voice/Data 12.5KHz

Digital Data 12.5KHz
Antenna Type: External

Note: The product has the same digital working characters when operating in both two digitized voice/data
mode. So only one set of test results for digital modulation modes are provided in this test report.

Test frequency list

Modulation Type Channel Separation Test Frequency (MHZz)

450.5

12.5KHz 488.5

526.5
Analog/FM

450.5

25KHz 488.5

526.5

450.5

Digital/4FSK 12.5KHz 488.5

526.5

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, please see the above
listed frequency for testing.
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2.3. EUT operation mode
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The EUT has been tested under typical operating condition and The Transmitter was operated in the normal
operating mode. The TX frequency was fixed which was for the purpose of the measurements.

EUT operation

Description of

Additional information

mode no. operation mode
The equipment is set with FM modulation and 12.5KHz
Op 1 FM+BW12.5KHz+TX bandwidth at maximum rated power for transmitter,powered by
DC 13.60V
The equipment is set with FM modulation and 12.5KHz
Op2 FM+BW12.5KHz+TX bandwidth at minimum rated power for transmitter,powered by
DC 13.60V
The equipment is set with FM modulation and 25KHz bandwidth
Op 3 FM+BW25KHz+TX at maximum rated power for transmitter,powered by DC 13.60V
The equipment is set with FM modulation and 25KHz bandwidth
Op 4 FM+BW25KHZz+TX at minimum rated power for transmitter,powered by DC 13.60V
The equipment is set with 4FSK modulation and 12.5KHz
Op5 4FSK+BW12.5KHz+TX | bandwidth at maximum rated power for transmitter,powered by
DC 13.60V
The equipment is set with 4FSK modulation and 12.5KHz
Op6 4FSK+BW12.5KHz+TX | bandwidth at minimum rated power for transmitter,powered by
DC 13.60V
The equipment is set with FM modulation and 12.5KHz
Op 7 FM+BW12.5KHz+RX bandwidth at receiver or standby,powered by DC 13.60V
The equipment is set with FM modulation and 25KHz bandwidth
Op 8 FM+BW25KHz+RX at receiver or standby,powered by DC 13.60V
The equipment is set with 4FSK modulation and 12.5KHz
Op 9 AFSK+BW12.5KHz+RX bandwidth receiver or standby,powered by DC 13.60V
Op 10 GPS Gps Receiver Mode

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer

O - supplied by the lab

@®| Power Cable Length (m) : 3.00
Shield : Unshielded
Detachable : Undetachable
O| Multimeter Manufacturer : |/
Model No. : /

2.5. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID:YAMMDG65XU2 filing to comply with FCC Part 90 rules.
2.6. Modifications

No modifications were implemented to meet testing criteria.
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Huatongwei International Inspection Co., Ltd
Keji Nan No.12 Road, Hi-tech Park, Shenzhen, China
Phone: 86-755-26715686 Fax: 86-755-26748089

The sites are constructed in conformance with the requirements
of ANSI C63.7, ANSI C63.4 (2009) and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in

compliance with CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to
ISO/IEC 17025: 2005 General Requirements) for the Competence of Testing and Calibration Laboratories,
Date of Registration: Mar. 01, 2012. Valid time is until Feb. 28, 2015.

A2LA-Lab Cert. No. 2243.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing. Valid time is until Sept. 30, 2015.

FCC-Registration No.: 662850

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files. Registration 662850, Renewal date June. 01, 2012, valid time is until Jun.
01, 2015.

IC-Registration No.: 5377A

The 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements
with Registration No. 5377A on Dec. 30, 2013, valid time is until Dec. 21, 2016.

ACA

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our A2LA accreditation.

VCCI

The 3m Semi-anechoic chamber (12.2mx7.95mx6.7m) and Shielded Room (8mx4mx3m) of Shenzhen
Huatongwei International Inspection Co., Ltd. has been registered in accordance with the Regulations for
Voluntary Control Measures with Registration No.: G-292. Date of Registration: Dec. 23, 2013. Valid time is
until Dec. 22, 2016.

Main Ports Conducted Interference Measurement of Shenzhen Huatongwei International Inspection Co., Ltd.
has been registered in accordance with the Regulations for Voluntary Control Measures with Registration
No.: C-2726. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 19, 2015.

Telecommunication Ports Conducted Interference Measurement of Shenzhen Huatongwei International
Inspection Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control Measures
with Registration No.: T-1837. Date of Registration: May 06, 2013. Valid time is until May 05, 2016.

DNV

Shenzhen Huatongwei International Inspection Co., Ltd. has been found to comply with the requirements of
DNV towards subcontractor of EMC and safety testing services in conjunction with the EMC and Low voltage
Directives and in the voluntary field. The acceptance is based on a formal quality Audit and follow-ups
according to relevant parts of ISO/IEC Guide 17025 (2005), in accordance with the requirements of the DNV
Laboratory Quality Manual towards subcontractors. Valid time is until Aug. 24, 2016.
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3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15~35°C
lative Humidity: 30~60 %
Air Pressure: 950~1050mba

3.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements® and is documented in the Shenzhen Huatongwei International Inspection Co., Ltd quality
system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to
that tested may result in additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

Hereafter the best measurement capability for Shenzhen Huatongwei laboratory is reported:

Test Items Measurement Uncertainty Notes
Frequency stability 25 Hz (1)
Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20dB (1)
Conducted spurious emission 9KHz-40 GHz 1.60 dB (1)
Conducted Emission 9KHz-30MHz 3.39dB (1)
Radiated Emission 30~1000MHz 4.65 dB (1)
Radiated Emissio 1~18GHz 5.16 dB (1)
Radiated Emissio 18-40GHz 5.54 dB (1)
Occupied Bandwidth e (1)
EmissionMask | (1)
Modulation Characteristc |- (1)
Transmitter Frequency Behavior | (1)

(1)  This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=1.96.
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IAC Power Conducted Emission

Name of Equipment Manufacturer Model Serial Number Last Cal.
Artificial Mains Rohde&Schwarz ESH2-75 100028 2014/11/1
EMI Test Receiver Rohde&Schwarz ESCS 30 100038 2014/11/1
Pulse Limiter Rohde&Schwarz ESHSZ2 100044 2014/11/1
EMI Test Software Rohde&Schwarz | ES-K1 V1.71 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 2014/111
DC Power Conducted Emission
Name of Equipment Manufacturer Model Serial Number Last Cal.
Artificial Mains Rohde&Schwarz ESH2-76 100210 2014/11/1
Artificial Mains Rohde&Schwarz ESH2-76 100211 2014/11/1
EMI Test Receiver Rohde&Schwarz ESCS 30 100038 2014/11/1
Pulse Limiter Rohde&Schwarz ESHSZ2 100044 2014/11/1
EMI Test Software Rohde&Schwarz | ES-K1 V1.71 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 2014/111
Modulation Characteristic
Name of Equipment Manufacturer Model Serial Number Last Cal.
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 2014/11/1
Frequency Stability
Name of Equipment Manufacturer Model Serial Number Last Cal.
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 2014/11/1
Signal Generator Rohde&Schwarz SMTO03 100059 2014/11/1
Climate Chamber ESPEC EL-10KA 05107008 2014/11/1
Transmitter Radiated Spurious Emssion
Name of Equipment Manufacturer Model Serial Number Last Cal.
Ultra-Broadband | g ye8 Schwarz HL562 100015 2014/11/1
Antenna
EMI Test Receiver Rohde&Schwarz ESI 26 100009 2014/11/1
RF Test Panel Rohde&Schwarz TS /RSP 335015/ 0017 N/A
HORN ANTENNA Rohde&Schwarz HF906 100039 2014/11/1
Turntable ETS 2088 2149 N/A
Antenna Mast ETS 2075 2346 N/A
EMI Test Software Rohde&Schwarz | ES-K1 V1.71 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 2014/11/1
Ultra-Broadband ShwarzBeck VULB9163 538 2014/11/1
Antenna
Ultra-Broadband ShwarzBeck VULB9163 539 2014/11/1
Antenna
HORN ANTENNA ShwarzBeck 9120D 1012 2014/11/1
HORN ANTENNA ShwarzBeck 9120D 1011 2014/1111
TURNTABLE MATURO TT2.0 N/A
ANTENNA MAST MATURO TAM-4.0-P -— N/A
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Emission Mask

Maximum Transmitter Power & Spurious Emssion On Antenna Port & Occupied Bandwidth &

TEST SET

Name of Equipment Manufacturer Model Serial Number Last Cal.
Receiver Rohde&Schwarz ESI 26 100009 2014/111
Attenuator R&S ESH3-22 100449 2014/11/1

RF COMMUNICATION
TEST SET HP 8920A 3813A10206 20141111
High-Pass Filter Anritsu MP526B 6220875256 2014111
High-Pass Filter Anritsu MP526D 6220878392 2014111
Spectrum Analzyer Aglient E4407B MY44210775 2014/111
Spectrum Analzyer Rohde&Schwarz FSP40 1164.4391.40 2014/11/1

Transient Frequency Behavior

Name of Equipment Manufacturer Model Serial Number Last Cal.
Signal Generator Rohde&Schwarz SMT03 100059 2014/11/1
Storage Oscilloscope Tektronix TDS3054B B033027 2014/11/1
RF COMMUNICATION HP 8920A 3813A10206 2014/11/1

The calibration interval was one year.
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4. TEST CONDITIONS AND RESULTS

4.1. Conducted Emissions Test
TEST APPLICABLE

The EUT was tested according to ANSI C63.4 - 2009. The frequency spectrum from 0.15 MHz to 30 MHz
was investigated. The LISN used was 50 ohm / 50 u Henry as specified by section 5.1 of ANSI C63.4 - 2009.
Cables and peripherals were moved to find the maximum emission levels for each frequency.

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver

—

EUT S

25
ISN / ¥

TEST PROCEDURE

Reference ground plane

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.4-2009.

2 Support equipment, if needed, was placed as per ANSI C63.4-2009.

3 Al I/O cables were positioned to simulate typical actual usage as per ANSI C63.4-2009.

4 If a EUT received AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which
supplied power source and was grounded to the ground plane.

5 Ifa EUT received DC 13.60V power through a Impedance Stabilization Network (ISN) which supplied
power source and was grounded to the ground plane.

6 All support equipments received AC power from a second LISN, if any.

7 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

8 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

9 During the above scans, the emissions were maximized by cable manipulation.

Conducted Power Line Emission Limit

For intentional device, according to § 15.207(a) for Conducted Emission Limits is as following:

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 t0 56 5610 46
0.5-5 56 46
5-30 60 50

* Decreasiag linearly with the logarithm of the frequency
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TEST RESULTS

Remark: we tested all Op 1 to Op 10, recorded worst case at Op 1,0p 3,0p 5, and Op 10.

Test mode: Op 1 Polarization +
SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150K-30M Voltags
Level [dBuVv]
70

60
50

40
30

ol
10 ———Tir——u'\r—#l—j

. | | | | 1Y

ar= WL+*PW”A| “’FﬁjLP¢m# F 1 1 | 1
1 I 1 1 I I I I 1 I 1 1

_1{] 1 1 1 1 1 1 1 1 1 1 1 1

150k 300k 400k 600k 800k 1M 2M M 4M 5M BM 8M 10M 20M  30M

Frequency [Hz]

®x x xMES CEL141117001_fin

MEASUREMENT RESULT: "CE141117001 fin"

11/17/2014 10:35aM

Fregquency Level Transd Limit Margin Detector Line EE
MH= dBuv dB dBpv dB

14.754000 44 .40 10.4 60 15.6 QP + GND

15.24¢000 48.20 10.4 60 11.8 ¢QP + GND

15.346000 46.60 10.4 60 132.4 QP + GND

15.738000 45.00 10.4 60 15.0 QP + GND

MEASUREMENT RESULT: "CE141117001 fin2"

11/17/2014 10:352M

Frequency Level Transd Limit Margin Detector Line PE
MH=z dBuv dB dBuv dB

14.754000 42 .20 10.4 30 7.8 AV + GND

15.24¢000 45.60 10.4 50 4.4 &V + GND

15.738000 42 .50 10.4 30 7.5 AV + GND

15.534000 41.00 10.4 30 9.0 AV + GND
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Test mode: Op 1 Polarization -
SCAN TABLE: "Voltaage (SK-30M)FIN"
Short Description: 150FE-30M Voltage
Level [dBuV]
70

60
50

40
30 -
2D.nJ“.. e
10
0

-10

Frequency [Hz]

x x 2MES CE141117002_f£fin

MEASUREMENT RESULT: "CE141117002 fin"

11/17/2014 10:50AM

Fregquency Level Transd Limit Margin Detsctor Line BE
MH= dBuv dB dBuv dB

15.246000 47.70 10.4 60 12.3 oQFPF - GND

15.346000 46.10 10.4 = 13.% QP - GND

15.738000 44.70 10.4 60 1.3 oQP - GND

16.622000 43.70 10.4 60 16.3 oPF - GND

MEASUREMENT RESULT: "CE141117002 fin2"

11/17/2014 10:502M

Fregquency Level Transd Limit Margin Detector Line PE
MH= dBuv dB dBuv dB

15.246000 45.00 10.4 50 5.0 &V - GND

15.738000 42.10 10.4 50 7.9 AW - GND

15.934000 40.80 10.4 50 9.2 &AWV - GND

16.622000 40.20 10.4 S0 9.8 &V - GND
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Test mode:

Op 3

Polarization

SCAN TABLE:

Short Description:

"Voltace (9K-30M)FIN"

150R-30M Voltage

Level [dBuv]
70
G0

50

40
30

A —Lk |4—

2”?7:'““*“_7TT_? T ||
o7 S :---T'r--lxr-lq'r-: i
[ | i' | W
0 "“’_m%\_:\?:-’éll(ia'ulv‘l‘%!“ﬂj' L t"h— i | I | 17T |
1 | 1 1 | 1 1 | 1 1 1 1 [ |
_1{] 1 | 1 1 I I I | I 1 1 | 1 1 1 1 1| |
150k 300k 400k 600k 800k 1M 2M iMm  4M 5M 6M BM 10M 20M
Frequency [Hz]
=z x xMES CEL41117006_£in
MEASUREMENT RESULT: "CE141117006 fin"
11/17/2014 11:0&mM
Freguency Level Transd Limit Margin Detector Line PE
MH=z dBpv dB dBpv dB
14.754000 45.00 10.4 &0 14.0 QP + GND
15.246000 45.40 10.4 60 1l0.¢ QP + GND
15.34&000 47.50 10.4 &0 12.5 QP + GND
15.738000 45.10 10.4 60 14.% QP + GND
MEASUREMENT RESULT: "CE141117006 fin2"
11/17/2014 11:06RM
Frequency Level Transd Limit Margin Detsctor Line PE
MH= dBuv dB dBpuv dB
14.754000 43.00 10.4 =10 T.0 AV + GND
15.246000 4g.30 10.4 30 3.7 mV + END
15.34¢6000 44 .70 10.4 =10 3.3 AV + GND
15.738000 41 .80 10.4 50 8.2 AV + GND
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Test mode: Op

3 Polarization

SCAN TABLE:

Short Description:

"Voltage (9K-30M)FIN"

150F-320M Voltage

Level [dBuV]
70
GB0fF-—-+--==

50

40
30
20
10

0

-10 ' '

150k 300k 400k 600k 800k 1M 2M 3M
Frequency [Hz]
x x xMES CEL41117005_fin
MEASUREMENT RESULT: "CE141117005 fin"
11/17/2014 11:032M
Frequency Level Transd Limit Margin Detector Line PE
MH= dBpuv dB dBpuv dB
14.754000 45.50 10.4 60 14.5 QP - GND
15.24¢000 48.80 10.4 60 11.2 QP - GND
15.34¢€000 47.00 10.4 60 13.0 QP - GND
15.738000 44 .60 10.4 60 15.4 QP - GND
MEASUREMENT RESULT: "CE141117005 fin2"
11/17/2014 11:032M
Fregquency Level Transd Limit Margin Detector Line PE
MH=z dBuv dB dBuv dB
14.754000 42 .40 10.4 30 T.6 &V - GND
15.24¢000 45.80 10.4 50 4.2 &wv - GND
15.738000 41.30 10.4 20 8.7 &AWV - GND
15.%34000 3%.50 10.4 30 10.5 &V - GND
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Test mode: Op5 Polarization +
SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150F-320M Voltage
Level [dBuVv]
?{J ____________________ 1 __I__I__I_I_ ________________________________________________
I I ||
60 Ak b - - A—— =
50 A--r-a-r
40—t - R N
I I I ||

30[--- e
2{1 1 1 | | 1 1 1 | ||I 1

e F———F——+ 1—~FI A i

| | JI
i " | 1l
10 po= e JI*“"‘“ ‘“'\"‘ —1‘ iy "'r ) "'I“" Iﬁ_uw"!* ':‘ -1— 'm_ Juf
! | i A
0 "ﬂ.,-—_-—..--:.—:.w.:_: 'L:\__, I*-v-»- | IL:Y'L lg,-J ] \ |

ol L L | ! !

150k 300k 400k ﬁ[]-Dk BU-DI( ™ M M 4M 5M BM BM 10M 20M  30M

Frequency [Hz]

®x x ®MES CEL141117008_fin

MEASUREMENT RESULT: "CE141117008 fin"

11/17/2014 11:15aM

Frequency Level Transd Limit Margin Detsctor Line PE
MH= dBuv dB dBpWv dB

13.182000 45.350 10.4 60 14.5 QF + GND

13.770000 45.80 10.4 60 14.2 @QF + GND

14.162000 44,350 10.4 60 15.5 QP + GND

MEASUREMENT RESULT: "CE141117008 fin2"

11/17/2014 11:15aM

Frequency Level Transd Limit Margin Detsctor Line EPE
MH=z dBuv dB dBuv dB

13.182000 42.70 10.4 30 7.3 &RV + GND

13.770000 43.20 10.4 30 6.8 AV + GND

14.162000 41.60 10.4 50 2.4 AV + GND
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Test mode: Op5 Polarization -

SCAN TABLE: "Voltage (S9K-30M)FIN"

Short Description: 150E-30M Voltage
Level [dBuVv]
70
60
50
40
30
I NPl i 1 1
. L AR A
10 Fa== r'“'—“‘"‘—“'“‘ l'l!“ A== 7 | JJ |
I B ) / I
lj'
D"*_"ﬁ-f_"l_rn:_x-"k.__"lh I'\-'\- !‘U‘L L"J’L | : 1T : b
_1 | | | | | | | 1 1 1 | : : : : : 1 :
150k 300k 400k GU'DK 300k 1M 2M im  4M 5M 6M 8M 10M 208 30Mm
Frequency [Hz]
% % sMEE CEL41117003_finm
MEASUREMENT RESULT: "CE141117009 fin"
11/17/2014 11:1%aM
Frequency Level Transd Limit Margin Detsctor Lins PE
MH= dBuv dB dBuv dB
13.182000 44,60 10.4 60 15.4 QP - GND
13.770000 44,50 10.4 60 15.1 QP - GND
14.162000 43,60 10.4 &a le.4 ¢CF - GND
MEASUREMENT RESULT: "CE141117009 fin2"
11/17/2014 11:1%2aM
Freguency Level Transd Limit Margin Detector Line PE
MH= dBuv dB dBuv dB
12.786000 40.00 10.4 20 10.0 &AWV - GHMD
132.178000 41.50 10.4 20 g.1 &av - GMND
13.182000 41.50 10.4 20 8.1 &av - GHND
13.770000 42 .30 10.4 20 7.7 RV - GMND
15.24¢6000 40.30 10.4 20 9.7 &V - GMND
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Test mode: Op 10 Polarization +
SCAN TABLE: "Voltace (SK-30M)FIN"
Short Description: 150F-30M Voltage
Level [dBuV]
70

60

50
40

30

20 | | |
S
I |
U'"‘*+““““*P"f ﬁgﬁ 1 ] : | 1 |
1 1 1 | | | 1 |
A0 1 1 | | 1 1 L L L 1 L
150k 300k 400k 600k 800k 1M M M 4M 5M 6M BM 10M 20M  30M

Frequency [Hz]

®x x 2MES CE141117004_fin

MEASUREMENT RESULT: "CE141117004_fin"

11/17/2014 10:582M

Fregquency Lewvel Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB

14.754000 44 .00 10.4 60 le.0 QP + GND

15.246000 47.80 10.4 60 12.2 QP + GND

15.346000 46.10 10.4 &0 13.% QP + GND

MEASUREMENT RESULT: "CE141117004 finZ2Z"

11/17/2014 10:58aM

Fregquency Lewel Transd Limit Margin Detector Line BE
MH= dBuv dB dBuv dB

14.754000 41.70 10.4 30 2.3 AV + GND

15.246000 45.10 10.4 30 4.% &RV + GND

GHND

=
et
<
+

15.738000 42 .00 10.4 50 8.
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Test mode:

Op 10

Polarization

SCAN TABLE:

Short Description:

"Voltage (SK-30M)FIN'"

150E-30M Voltage

Level [dBuY]

70
60
50
40
30
20}
10

0

-10

150k

300k 400k

GO0k 300K 1M

Frequency [Hz]

X

x zMES

CE141117003_£in

MEASUREMENT RESULT: "CE141117003 fin"

11/17/2014

Frequency

14.
15.
15.
15.

MH=

734000
246000
346000
738000

10:55nM
Level
dBpv
46.40
4g.90
4g.90
44,30

Tran

10.
10.
10.
10.

ad
dB

[T ST S Y

Limit Margin Detsctor

dBpv dB
&0 13.&6 QP
&0 11.1 gF
&0 13.1 gQF
60 13.7 QP

MEASUREMENT RESULT: "CE141117003 fin2"

11/17/2014
Frequency

14.
15.
15.
15.

MH=

754000
24000
346000
738000

10:55nM
Level
dBEvV
43.70
4g.20
44 .70
41.70

Tran

10.
10.
10.
10.

sd
dB

[T ST S S Y

Limit Margin Detector

dEpv dB
50 €.3 &V
50 3.8 &V
50 5.3 &V
50 2.3 LV

Line

Line

PE

PE
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4.2. Maximum Transmitter Power
TEST APPLICABLE

Per FCC Part 2.1046 and Part 90.205: Maximum ERP is dependent upon the station’s antenna HAAT and
required service area.

Per RSS-119 Section 5.4 and 5.4.1: The output power shall be within +1.0 dB of the manufacturer’s rated power.
Typical transmitter output powers are 110 watts for base and/or fixed stations (paging transmitters excepted),
and 30 watts for mobile stations. Higher powers may be certified, but it should be noted that mobile stations are
normally only licensed up to 30 watts. See the SRSP relevant to the operating frequency for equipment power
limits.

TEST PROCEDURE

Measurements shall be made to establish the radio frequency power delivered by the transmitter the standard
output termination. The power output shall be monitored and recorded and no adjustment shall be made to the
transmitter after the test has begun, except as noted bellow:

If the power output is adjustable, measurements shall be made for the highest and lowest power levels.

The EUT connect to the Receiver through 20 dB attenuator.

Measurement with Spectrum Analyzer FSP40 conducted, external power supply with 13.60 V stabilized supply
voltage.

TEST CONFIGURATION

Spectrum

EUT Attenuator Analyzer/Receiver

The EUT was directly connected to a RF Communication
Test set by a 20 dB attenuator

TEST RESULTS

Operation Test Frequency Measured power Difference Limit Result
Mode (MHz) (dBm) (dB) (dB)
450.5 44.05 0.07
Op1 488.5 4417 0.19 -1~ +1 Pass
526.5 4410 0.12
450.5 29.80 -0.20
Op 2 488.5 30.48 0.48 -1~+1 Pass
526.5 30.77 0.77
450.5 44.00 0.02
Op3 488.5 43.96 -0.02 -1~+1 Pass
526.5 4410 0.12
450.5 29.78 -0.22
Op 4 488.5 30.48 0.48 -1~+1 Pass
526.5 30.27 0.27
450.5 43.88 -0.10
Op5 488.5 43.46 -0.52 -1~ +1 Pass
526.5 43.67 -0.31
450.5 29.65 -0.35
Op 6 488.5 29.95 -0.05 -1~+1 Pass
526.5 30.14 0.14
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Test plot as follows:
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Modulation Type | FM

Operation Mode

Op 1

“RBW 100 kHz
*VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]

44 .05 dBm

450.499000000 MHz

50 Offget 20|dB

e

F-40.

F-30.

N

N |
AC

-50

Center 450.5 MHz

Date: 18.NOV.2014 14:04:59

50 kHz/

Span 500 kHz

@

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]

44.17 dBm

488 .498000000 MHz

e B

. —

AN

\\\ 308
AC

-50

Center 488.5 MHz

Date: 18.NOV.2014 14:08:49

50 kHz/

Span 500 kHz

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]

44.10 dBm

526.500000000 MHz

50 Offget 20|dB

LT

AN

\ 308
AC

-50

Center 526.5 MHz

Date: 18.NOV.2014 14:11:43

50 kHz/

Span 500 kHz
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Modulation Type | FM

| Operation Mode

Op 2

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]

29.80 dBm

Date: 18.NOV.2014 14:18:11

Ref 50 dBm “Att 40 dB SWT 2.5 ms 450.499000000 MHz
50 Offket 20|dB

1-40.

I-30.

=20

=10

. / AC
" I’/ \\‘\An
e i
-50

Center 450.5 MHz 50 kHz/ Span 500 kHz

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]
30.48 dBm

Date: 18.NOV.2014 14:15:43

Ref 50 dBm “Att 40 dB SWT 2.5 ms 488 .501000000 MHz
50 Offget 20|dB
F40.
I-30:
-20.
-10.
/ \ 308
- e AC
] A
7y
-50
Center 488.5 MHz 50 kHz/ Span 500 kHz

2

“RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
30.77 dBm

Date: 18.NOV.2014 14:13:22

Ref 50 dBm “Att 40 dB SWT 2.5 ms 526.503000000 MHz
50 Offget 20|dB
F40.
L

30 -
-20.
10

/ \ 308
- AC
A..A/‘// \\"m“l
-50
Center 526.5 MHz 50 kHz/ Span 500 kHz
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Modulation Type FM

Operation Mode

Op3

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]

44.00 dBm

450.500000000 MHz

50 Offget 20|dB

F-40.

e

\\\ 3DB
AC

-50

Center 450.5 MHz

Date: 18.NOV.2014 14:03:55

50 kHz/

Span 500 kHz

®

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]

43.96 dBm

488 .500000000 MHz

P

N

30 ////
I-20.

\g\ 308
AC

-50

Center 488.5 MHz

Date: 18.NOV.2014 14:08:01

50 kHz/

Span 500 kHz

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]

44.10 dBm

526.499000000 MHz

D B

N

\\*i 308
AC

-50

Center 526.5 MHz

Date: 18.NOV.2014 14:11:11

50 kHz/

Span 500 kHz
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Modulation Type | FM

| Operation Mode

Op4

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]

29.78 dBm

Date: 18.NOV.2014 14:24:18

Ref 50 dBm “Att 40 dB SWT 2.5 ms 450.499000000 MHz

50 Offket 20|dB

1-40.

=30

=20

-10:

. I/ \ AC
l‘u:!//‘ \-\L\n'.
-50

Center 450.5 MHz 50 kHz/ Span 500 kHz

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]

30.48 dBm

Ref 50 dBm “Att 40 dB SWT 2.5 ms 488.500000000 MHz
50 Offget 20|dB
Lo
30 LvL
20

10

- 7 AC
WA W

-50

50 kHz/ Span 500 kHz

Center 488.5 MHz

Date: 18.NOV.2014 14:16:17

2

“RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

30.27 dBm

3DB
AC

Date: 18.NOV.2014 14:13:58

Ref 50 dBm “Att 40 dB SWT 2.5 ms 526.500000000 MHz
50 Offget 20|dB

F40.

130

-20.

10 \
n,M’J \&\A..

A

-50

Center 526.5 MHz 50 kHz/ Span 500 kHz
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Modulation Type | 4FSK

Operation Mode

Op5

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
43.88 dBm
450.503000000 MHz

50 Offget 20|dB

L

L1

F-40.

N

-50

Center 450.5 MHz

Date: 19.NOV.2014 17:45:52

50 kHz/

Span 500 kHz

®

“RBW 100 kHz
“VBW 300 kHz

Ref 50 dBm “Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
43.46 dBm
488.501000000 MHz

LT

Lo
I-30. / \ L
20
/ \ 3DB
-50
Center 488.5 MHz 50 kHz/ Span 500 kHz
Date: 19.NOV.2014 17:48:04
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 43.67 dBm
Ref 50 dBm “Att 40 dB SWT 2.5 ms 526.500000000 MHz
50 Offfet 20|dB
Lao LT
30

-50

Center 526.5 MHz

Date: 19.NOV.2014 17:49:55

50 kHz/

Span 500 kHz
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Modulation Type | 4FSK | Operation Mode

Op6

*RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz 29.65 dBm
Ref 50 dBm “Att 40 dB SWT 2.5 ms 450.498000000 MHz
50 Offpet 20|dB
a0 [A]

] N
Ve

-50
Center 450.5 MHz 50 kHz/ Span 500 kHz

Date: 19.NOV.2014 17:46:15

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 29.95 dBm
Ref 50 dBm “Att 40 dB SWT 2.5 ms 488.500000000 MHz

50 Offget 20|dB

Lo [~

W W]

-50

Center 488.5 MHz 50 kHz/ Span 500 kHz

Date: 19.NOV.2014 17:48:18

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 30.14 dBm
Ref 50 dBm “Att 40 dB SWT 2.5 ms 526.499000000 MHz

50 Offget 20|dB

Lao [~

30

-50
Center 526.5 MHz 50 kHz/ Span 500 kHz

Date: 19.NOV.2014 17:49:44
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4.3. Occupied Bandwidth and Emission Mask Test
TEST APPLICABLE

(a). Occupied Bandwidth: The EUT was connected to the audio signal generator and the spectrum analyzer
via the main RF connector, and through an appropriate attenuator. The EUT was controlled to transmit its
maximum power. Then the bandwidth of 99% power can be measured by the spectrum analyzer.

(b). Emission Mask B: For transmitters that are equipped with an audio low-pass filter pursuant to §90.210(a),

the power of any emission must be below the unmodulated carrier power (P) as follows:
(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than
100 percent of the authorized bandwidth: At least 25 dB.
(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than
250 percent of the authorized bandwidth: At least 35 dB.
(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + 10 log (P) dB.

(c). Emission Mask D, 12.5 kHz channel bandwidth equipment: For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest
emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth fO to 5.625 kHz removed from fO: Zero
dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd -2.88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT MIC
EUT
Receiver/ ExT Pawer
Spectrum
Analyzer
Supply/DC
13.60 W

TEST PROCEDURE

1 The EUT was placed on a turn table which is 0.8m above ground plane.
The EUT was modulated by 2.5 KHz Sine wave audio signal; the level of the audio signal employed is 16
dB greater than that necessary to produce 50% of rated system deviation. Rated system deviation is 2.5
kHz (12.5 kHz channel spacing) and 5 kHz (25 kHz channel spacing).
3 Set EUT as normal operation.
1)Set SPA Center Frequency = fundamental frequency, RBW=100Hz, VBW=300Hz,span=50KHz for
12.5KHz channel spacing.
2)Set SPA Center Frequency = fundamental frequency, RBW=300Hz, VBW=1 KHz,span=50KHz for
25KHz channel spacing.
4 Set SPA Max hold. Mark peak, Set 99% Occupied Bandwidth and 26dB Occupied Bandwidth.
5 Set SPA Center Frequency=fundamental frequency, set =100Hz, VBW=300Hz, span=50 KHz for 12.5KHz
channel spacing.
Set SPA Center Frequency=fundamental frequency, set =300Hz,VBW=1KHz,span=50KHz for 25 KHz
channel spacing.

TEST RESULTS

Remark:We tested Op 1 to Op 6,reocrded worst case at Op 1,0p 3, Op 5.
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4.2.1 Occupied Bandwidth
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Occupied Bandwidth (KHz)

Operation Test Frequency Limit Result

Mode (MHz) 99% 6B (KHz)

450.5 9.90 10.30

Op 1 488.5 9.90 10.30 <11.25 Pass
526.5 9.90 10.30
450.5 14.90 15.70

Op3 488.5 15.00 15.70 <20.0 Pass
526.5 14.90 15.70
450.5 7.40 9.60

Op5 488.5 7.20 9.60 <11.25 Pass
526.5 6.90 9.30
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Test plot as follows:

Page 28 of 87

Modulation Type

| FM

Operation Mode

Op 1

“RBW 100 Hz
“VBW 300 Hz

Delta 1 [T1 ]
4.85 dB

Ref 50 dBm “Att 40 dB SWT 6 s 10.300000000 kHz
50 Offget 20|dB OBW  9[.900000p00 kHz
Marker| 1 [T1
D1 42._4B dBi
40 10l 12 aen| M
450|. 49500000 MHz
Temp 1| [T1 0By
30 BT Lyl
r 2 450|.495200P00 MHz
2 Temp 2| [T1 oBy]
p2 16.48 di 3 21|84 dBm
3 450|-.505100p00 MHz
0.
] }
L
" I‘[l h I
LA ¥
-50
Center 450.5 MHz 5 kHz/ Span 50 kHz

Date: 20.NOV.2014 18:17:43

“RBW 100 Hz
“VBW 300 Hz

Delta 1 [T1 ]
6.47 dB

Ref 50 dBm “Att 40 dB SWT 6 s 10.300000000 kHz
50 Offet 20|dB oBW 9[- 900000p00 KkHz
Marker| 1 [T1
s D1 41.99 dB irszarern| A |
488).495000P00 MHz
Temp 1| [T1 OBy
[-30: o= IRV
e o 488).495200p00 MHz
20 Temp 2| [T1 oBy]
B o2 1b 00 ad 2198 dBm
- 388[.505100p00 WHZ
I-10:
3D0B
- AC
L Ly i U A
I) u
\
-50
Center 488.5 MHz 5 kHz/ Span 50 kHz
Date: 20.NOV.2014 19:03:04
® “RBW 100 Hz Delta 1 [T1 ]
“VBW 300 Hz 9.42 dB
Ref 50 dBm “Att 40 dB SWT 6 s 10.300000000 kHz
50 Offfet 20]dB OBW 9] 900000p00 kHz
D1 42.99 dB Marker]! 1 [T1
Py | |
526).495000p00 MHz
Temp 1| [T1 oBY]
2B L1
. o 526/.495200P00 MHz

Temp 2| [T1 0B}

21|42 dBm

D2 1§6.99 dB|

526|.505100p00 MHz

AC

-50

Center 526.5 MHz

Date: 20.NOV.2014 19:04:37

5 kHz/

Span 50 kHz
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Modulation Type FM

Operation Mode

Op3

“RBW 300 Hz Delta 1 [T1 ]

“VBW 1 kHz -1.91 dB
Ref 50 dBm “Att 40 dB SWT 560 ms 15.700000000 kHz
50 Offfet 20[dB oBW 14[.900000p00 kHz
Marker| 1 [T1
4 _ 12l 28 gen|EN
450/.492300p00 MHz
Temp 1f [T1 OB/
Z7—dem Lvi
T1 T2 450/.492700p00 MHz
X Temp 2| [T1 OB
i ‘ ”,. 22[19 dBm
p2 1.3 dB 450 507600p00 MHz
R T T‘
o
308
| 10 ﬂ nj lA 1 AC
H . I \
B [ \ \J‘ I \
DR AT ™ = '"\/W\Mw‘\w
-a0
-50
Center 450.5 MHz 5 kHz/ Span 50 kHz
Date: 20.NOV.2014 19:10:07
® “RBW 300 Hz  Delta 1 [T1 ]
“VBW 1 kHz 1.07 dB
Ref 50 dBm “Att 40 dB SWT 560 ms 15.700000000 kHz
s0 Offket 20|dB 0BW 15[.000000p00 KkHz
Marker| 1 [T1
SR 11l80 den|EN
488).492300p00 MHz
Temp 1f [T1 0B
B LvL
T1 T2 488(.492600p00 MHz
ﬂ 1 Temp 2| [T1 oBf]
i \ ‘l 22[92 dBm
b2 15.05 d 488). 507600p00 MHz
| T T
o
NN AN
L_10 \ \U L U‘" \ AC

20

Wi

Ny

Center 488.5 MHz 5 kHz/

Date: 20.NOV.2014 19:09:10

Span 50 kHz

308

@ “RBW 300 Hz Delta 1 [T1 ]
“VBW 1 kHz 2.59 dB
Ref 50 dBm “Att 40 dB SWT 560 ms 15.700000000 kHz
50 Offfet 20]dB OBW 14]. 900000p00 kHz
Marker| 1 [T1
A
o - 10 e A
526|. 492300p00 MHz
Temp 1| [T1 OBy
e Ly
T1 T2 526(.492700p00 MHz
X 1 Temp 2| [T1 oBj
“ \ l {L 22[ 46 dBm
b2 1822 a8l 526).507600P00_MHz
B vl
) ll ll ’

!

AC

| A |
i ]

[ WA
[0
-50
Center 526.5 MHz 5 kHz/ Span 50 kHz

Date: 20.NOV.2014 19:08:03
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Modulation Type |

4FS

K

Oper

ation Mode

Op5

Ref 50 dBm

“RBW 100 Hz
*VBW 300 Hz

“Att 40 dB SWT 6 s

Delta

9

1[T11]
0.60 dB
.600000000 kHz

50 Offget 20|dB

oBW 7|
Marker|

|- 400000p00 kHz
1 [T
6 dRm

D1 36.46 dB

45,

495500500—MH

i

Temp 1f

[T1 o8By

Ak

450
Temp 2|

TOFSeOEm]| Lyl
| 49640000 MHz
[T1 oBJ1

450

17113 dBm
. 503800p00 MHz

-0

D2 10 46 dpj

--10

308
AC

20

--30

-50

Center 450.5 MHz

Date: 20.NOV.2014 09:22:04

5 kHz/

Span 50 kHz

Date:

Ref 50 dBm

“RBW 100 Hz
“VBW 300 Hz

“Att 40 dB SWT 6 s

Delta

9

1[T11]
1.71 dB
600000000 kHz

50 Offpet 20|dB

oBwW 7|
Marker]

.200000Pp00 kHz

1[T1
alsa gpn|EN

D1 37.35 dBi

o
Temp 1f

r95300pOO—HiH
[T1 0B

488
Temp 2|

TZrsouEm| Ly
. 496500p00 MHz
[T1 0By

D2 111.35 dBj

488

20[ 41 dBm
.503700p00 MHz

Lo

10

3DB
AC

--20

--30

-50

P

Center 488.5 MHz

20.NOV.2014 09:25:02

5 kHz/

Span 50 kHz

Date:

Ref 50 dBm

“RBW 100 Hz
“VBW 300 Hz

“Att 40 dB SWT 6 s

Delta 1 [T1 ]

9

3.03 dB
.300000000 kHz

50 Offget 20|dB

OBW 6]
Marker]

. 900000p00 kHz
1 [T1
10l 75 g

D1 37.39 dBi

i

o
Temp 1f

F95500POOMiH:

[T1 oBy]

526
Temp 2|

16 o Ll
| 496800p00 MHZ
[T1 0B

- D2 111.39 dBjn—

526

17155 dBm
. 503700p00 MHz

o

s
:

10

L 20

--30

-50

Center 526.5 MHz

20.NOV.2014 09:28:36

5 kHz/

Span 50 kHz
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4.2.2 Emission Mask
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O;')\/Iegzt(ieon = I(:I\l;lel_?;)ency I(?FI?Z\/)V Applicable Mask Result
450.5

Op1 488.5 100 D Pass
526.5
450.5

Op3 488.5 300 B Pass
526.5
450.5

Op5 488.5 100 D Pass

526.5
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Test plot as follows:
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Modulation Type

FM

Operation Mode

Op 1

“RBW 100 Hz

Marker 1 [T1 ]

“VBW 300 Hz 42.45 dBm
Ref 50 dBm “Att 40 dB SWT 6 s 450.500200000 MHz
50 Offfet 20|dB [
L0
LvL
20 / \
10 / \
0.
30B
-10 AC
| MASK-D ‘// L.A \J \\]
-—30-
-50
Center 450.5 MHz 5 kHz/ Span 50 kHz
Date: 20.NOV.2014 18:46:58
® “RBW 100 Hz  Marker 1 [T1 ]
“VBW 300 Hz 42.03 dBm
Ref 50 dBm “Att 40 dB SWT 6 s 488.500200000 MHz
50 Offget 20|dB
20 LA]
30 LvL
20 / \
-10- / \
30B
- C
MASK-D ‘// ‘r\V\‘V ‘ 'i'ﬂ \\]
-50
Center 488.5 MHz 5 kHz/ Span 50 kHz
Date: 20.NOV.2014 18:48:07
® “RBW 100 Hz  Marker 1 [T1 ]
“VBW 300 Hz 42.33 dBm
Ref 50 dBm “Att 40 dB SWT 6 s 526.500200000 MHz
50 Offfet 20|dB
10

3DB
AC

S|
-
-
=

-50

Center 526.5 MHz

5 kHz/

Date: 20.NOV.2014 18:48:52

Span 50 kHz
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Modulation Type | FM | Operation Mode | Op3

“RBW 300 Hz Marker 1 [T1 ]

“VBW 1 kHz 39.30 dBm
Ref 50 dBm “Att 40 dB SWT 1.35 s 450.502640000 MHz
50 Offget 20|dB
Lao -
30 LVL
-20.
-10. 1 1

30B
MBS = Ac
\
Y
L / U’l
W
-50
Center 450.5 MHz 12 kHz/ Span 120 kHz
Date: 20.NOV.2014 18:44:58
® “RBW 300 Hz  Marker 1 [T1 ]

“VBW 1 kHz 39.09 dBm
Ref 50 dBm “Att 40 dB SWT 1.35 s 488.502640000 MHz
50 Offfet 20|dB
L0 3
3o LVL

3DB

o] LT

Center 488.5 MHz 12 kHz/ Span 120 kHz

Date: 20.NOV.2014 18:44:28

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 1 kHz 39.28 dBm
Ref 50 dBm “Att 40 dB SWT 1.35 s 526.502640000 MHz

50 Offget 20|dB

o8
MGt AC

l;ww*v“"“w’/ ‘” | L

Center 526.5 MHz 12 kHz/ Span 120 kHz

Date: 20.NOV.2014 18:43:36
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Modulation Type | 4FSK

Operation Mode

Op5

Ref 50 dBm “Att 40 dB

“RBW

100 Hz

“VBW 300 Hz
SWT 6 s

Marker 1 [T1 ]
37.00 dBm
450.500700000 MHz

50 Offget 20|dB

Tl

3DB
AC

-50

Center 450.5 MHz

Date: 20.NOV.2014 18:52:45

5 kHz/

Span 50 kHz

“RBW 100 Hz
“VBW 300 Hz

Marker 1 [T1 ]
37.80 dBm

Ref 50 dBm “Att 40 dB SWT 6 s 488.500700000 MHz
50 Offfet 20[dB
L0 1
Al

-30 lioa h\ LVl
-20- l

/ “ \
10 / \

M 30B
|- | Ac
ugstc0 »"
| _ .m A
-50
Center 488.5 MHz 5 kHz/ Span 50 kHz

Date: 20.NOV.2014 18:56:04
® “RBW 100 Hz  Marker 1 [T1 ]
“VBW 300 Hz 39.63 dBm
Ref 50 dBm “Att 40 dB SWT 6 s 526.500800000 MHz
50 Offfet 20|dB
10 ¥

3DB
AC

i AH N
R

-50

A

Center 526.5 MHz

Date: 20.NOV.2014 18:57:37

5 kHz/

Span 50 kHz
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4.4. Modulation Charcateristics

TEST APPLICABLE

According to CFR47 section 2.1047(a), for Voice Modulation Communication Equipment, the frequency
response of the audio modulation circuit over a range of 100 to 5000Hz shall be measured.

TEST PROCEDURE

Modulation Limit

1 Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system deviation at 1 KHz
using this level as a reference (0dB) and vary the input level from —20 to +20dB. Record the frequency
deviation obtained as a function of the input level.

2 Repeat step 1 with input frequency changing to 300, 1004, 1500 and 2500Hz in sequence.

Audio Frequency Response

Configure the EUT as shown in figure 1.

Adjust the audio input for 20% of rated system deviation at 1 KHz using this level as a reference (0dB).
Vary the Audio frequency from 100 Hz to 3 KHz and record the frequency deviation.

Audio Frequency Response =20log10 (Deviation of test frequency/Deviation of 1 KHz reference).

~AODN -

TEST CONFIGURATION

20dB Att. or Modulation
EUT —» Ant.Coupler ——-p{ Analyzer
Synthesizer
/Function
Generator

TEST RESULTS

Remark:We tested Op 1 to Op 4.recorded worst case at Op 1 for 488.5MHz and Op 3 for 488.5MHz.
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a).Modulation Limit:
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Op 1: 488.5MHz

Modulation Peak Freq. Peak Freq. Peak Freq. Peak Freq.
Level Deviation Deviation Deviation Deviation Limit Result
(dB) At 300Hz At 1004Hz At 1500Hz At 2500 Hz (KHz)
(KHz) (KHz) (KHz) (KHz)
-20 0.04 0.15 0.23 0.34
-15 0.19 0.23 0.52 0.51
-10 0.17 0.45 1.23 1.01
-5 0.22 0.84 1.75 2.03
0 0.44 1.53 2.07 2.03 2.5 Pass
5 0.48 1.55 2.28 2.05
10 0.47 1.55 2.22 2.04
15 0.54 2.23 2.23 2.07
20 1.04 2.23 2.21 2.07
Test plot as follows:
Modulation Limit for 12.5 KHz
3
g 2.5
fg /—— m—
~ ot — = —— 300Hz
9 / —— 1004Hz
+
5 1.5 - 1500Hz
g / -~ 2500Hz,
Lr yd Limit
S
£ 0.5 F / — /
/
0 |
-15 -5 0 5 10 15 20

Modulation Level (dB)
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Op 3: 488.5MHz

Modulation Peak Freq. Peak Freq. Peak Freq. Peak Freq.
Level Deviation Deviation Deviation Deviation Limit Result
(dB) At 300Hz At 1004Hz At 1500Hz At 2500 Hz (KHz)
(KHz) (KHz) (KHz) (KHz)
-20 0.14 0.34 0.74 1.16
-15 0.12 0.56 1.55 2.44
-10 0.53 1.07 2.74 417
-5 0.77 3.08 4.33 415
0 0.75 3.06 4.32 414 5.0 Pass
5 0.73 2.94 4.38 413
10 0.72 3.13 4.44 419
15 1.35 4.72 4.43 4.16
20 2.37 4.57 4.42 414
Test plot as follows:
Modulation Limit for 25KHz
6
5[
= Y ——
~ 4 a— 7 300Hz
o
S / J ——1004Hz
=3 g —— 1500Hz
5 , / / o 25001z
v / // Limit
©
///
0 T : T : T
=20 -15 -10 -5 0 5 10 15 20
Modulation Level (dB)
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b). Audio Frequency Response:

Method of Measurement:

The audio frequency response was measured in accordance with TIA/EIA Specification 603 with no exception.
A curve or equivalent data showing the frequency response of the audio modulating circuit over a range of
300-3000Hz shall be submitted and Audio Post Limiter Low Pass Filter Response from 3.0 KHz to
50KHz.However, the audio frequency response should test from 100Hz to 5.0 KHz according to FCC Part
2.1047(a).

Note:

1. The Audio Frequency Response is identical for 12.5 KHz and 25KHz channel separation

Op 1:488.5MHz

Frequency Frequency Deviation 1KHz Refenerce Deviation Audio Frequency Response
(KHz ) (KHz) (KHz) (dB)

0.1 0.05 0.48 -19.65
0.2 0.04 0.48 -21.58
0.3 0.08 0.48 -15.56
0.4 0.13 0.48 -11.35
0.5 0.19 0.48 -8.05
0.6 0.26 0.48 -5.33
0.7 0.35 0.48 -2.74
0.8 0.38 0.48 -2.03
0.9 0.42 0.48 -1.16

1 0.48 0.48 0.00
1.2 0.58 0.48 1.64
1.4 0.7 0.48 3.28
1.6 0.75 0.48 3.88
1.8 0.92 0.48 5.65

2 0.94 0.48 5.84
2.2 1.02 0.48 6.55
2.4 1.17 0.48 7.74
2.6 1.22 0.48 8.10
2.7 1.24 0.48 8.24
2.8 1.37 0.48 9.11

3 1.28 0.48 8.52
3.5 0.06 0.48 -18.06

4 0.04 0.48 -21.58
4.5 0.04 0.48 -21.58

5 0.04 0.48 -21.58

Test plot as follows:
Audio Frequency Response for 12. 5KHz

15
10 /

. \

5 BE= \ S
—10 | /// \ 6dB/Oct—3
s Pavid |
o P4 \

—25
0.1 1 10
KHz
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Op 3: 488.5MHz

Frequency Frequency Deviation 1KHz Reference Deviation | Audio Frequency Response
(KHz) (KHz) (KHz) (dB)
0.1 0.04 1.03 -28.22
0.2 0.05 1.03 -26.28
0.3 0.16 1.03 -16.17
0.4 0.21 1.03 -13.81
0.5 0.31 1.03 -10.43
0.6 0.57 1.03 -5.14
0.7 0.69 1.03 -3.48
0.8 0.73 1.03 -2.99
0.9 0.75 1.03 -2.76
1 1.03 1.03 0.00
1.2 1.15 1.03 0.96
1.4 1.22 1.03 1.47
1.6 1.36 1.03 2.41
1.8 1.63 1.03 3.99
2 1.89 1.03 5.27
2.2 2.03 1.03 5.89
24 2.25 1.03 6.79
2.6 2.46 1.03 7.56
2.7 2.58 1.03 7.98
2.8 2.62 1.03 8.11
3 2.77 1.03 8.59
3.5 0.04 1.03 -28.22
4 0.04 1.03 -28.22
45 0.04 1.03 -28.22
S 0.04 1.03 -28.22

Test plot as follows:

Audio Frequency Response for 25KHz

N

1\

A
//
_—

Test Datum

dB

—10

ANA\Y

——6dB/0Oct+1

———6dB/0Oct—3

—-15
—20

N
NEA

—25

—30

KHz

10
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4.5. Frequency Stability Test

TEST APPLICABLE

1

2

3
4

According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

According to FCC Part 2 Section 2.1055 (d) (2), for battery powered equipment, the frequency stability
shall be measured with reducing primary supply voltage to the battery operating end point, which is
specified by the manufacture.

Vary primary supply voltage from 85 to 115 percent of the nominal value.

According to §90.213, the frequency stability limit is 2.5 ppm for 12.5KHz channel separation

TEST PROCEDURE

The EUT was set in the climate chamber and connected to an external DC power supply. The RF output was
directly connected to Spectrum Analyzer ESI 26. The coupling loss of the additional cables was recorded and
taken in account for all the measurements. After temperature stabilization (approx. 20 min for each stage),
the frequency for the lower, the middle and the highest frequency range was recorded. For Frequency
stability Vs. Voltage the EUT was connected to a DC power supply and the voltage was adjusted in the
required ranges. The result was recorded.

TEST CONFIGURATION

EUT
; ; N
Power Supply Chamber Spectrum Analyzer
TEST LIMITS
According to 90.213, Transmitters used must have minimum frequency stability as specified in the following
table.
Frequency Tolerance (ppm)
Frequency Range | Channel Bandwidth : :
Mobile Stations
(MHz) (KHz) Fixed and Base Stations
>2W <2W
150-174 MHz 6.25 1.0 2.0 2.0
12.5 2.5 5.0 5.0
25 5.0 5.0 50.0*
421-512 MHz 6.25 0.5 1.0 1.0
12.5 15 2.5 2.5
25 2.5 50 5.0

Stations operating in the 154.45 to 154.49 MHz or the 173.2 to 173.4 MHz bands must have a frequency stability of 5 ppm.
Paging transmitters operating on paging-only frequencies must operate with frequency stability of 5 ppm in the 150-174 MHz band and 2.5
ppm in the 421-512 MHz band.
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TEST RESULTS

Remark:We tested Op 1 to Op 6,recorded worst case at Op 1,0p 3, Op 5.

Page 41 of 87

Op 1
Test conditions Frequency error (ppm) Limit Resul
Voltage(V) Temp(C) 4505MHz | 4885MHz | 5265MHz | (PPM)
-30 0.38 0.85 0.59
.20 0.42 0.74 0.76
-10 0.57 0.67 0.77
0 0.26 0.59 0.74
13.6 10 0.75 0.55 0.71
20 0.52 0.47 0.63 25 Pass
30 0.47 0.68 0.57
40 0.66 0.55 0.44
50 0.58 0.79 0.66
11.56 (85% Rated) 20 0.39 0.59 0.54
15'£:§;;)5% 20 0.71 0.68 0.28
Op3
Test conditions Frequency error (ppm) Liicrtie Resul
Voltage(V) Temp(<C) 450.5MHz | 4885MHz | 526.5MHz (ppm)
-30 0.53 0.63 1.03
.20 0.47 0.44 0.89
-10 0.66 0.56 0.91
0 0.59 0.86 0.52
13.6 10 0.74 0.46 0.68
20 0.62 1.03 0.47 5.0 Pass
30 0.59 0.85 0.74
40 0.48 0.71 0.62
50 0.67 0.62 0.66
11.56 (85% Rated) 20 0.51 0.68 0.74
15'£:§;;)5% 20 0.78 0.69 0.78
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Op5
Test conditions Frequency error (ppm) L Result
Voltage(V) Temp('C) 450.5MHz | 4885MHz | 526.5MHz |  (PPM)
.30 0.61 0.68 0.95
.20 0.55 0.55 0.57
10 0.59 0.54 0.54
0 0.63 0.63 0.52
13.6 10 0.52 0.57 0.36
20 0.57 0.55 0.21 25 Pass
30 0.83 0.63 0.84
40 0.74 0.51 0.46
50 0.68 0.74 0.28
11.56 (85% Rated) 20 0.92 0.69 0.87
15'3;‘5;;)5% 20 0.57 0.75 0.62
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4.6. Transmitter Frequency Behavior

TEST APPLICABLE

Section 90.214
Transient frequencies must be within the maximum frequency difference limits during the time intervals
indicated:

N 1, 2 Maximum frequency All equipment
Time intervals diff 3
filerence 150 to 174 MHz 421 to 512MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 KHz Channels
+ 25.0 KHz 5.0 ms 10.0 ms
+12.5 KHz 20.0 ms 25.0 ms
+ 250 KHz 5.0 ms 10.0 ms

Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels

+12.5KHz 5.0ms 10.0 ms
+ 6.25 KHz 200 ms 250 ms
+12.5 KHz 5.0 ms 10.0 ms

Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels

T
N 6,25 KHz 5.0ms 10.0 ms
? +3.125 KHz 20.0ms 25.0 ms
t +6.25 KHz 50 ms 10.0 ms
3

1. ton is the instant when a 1 KHz test signal is completely suppressed, including any capture time due to phasing.
ty is the time pericd immediately following t.
t; is the time peried immediately following t;.
t; is the time period from the instant when the transmitter is turned off until t.s.
to is the instant when the 1 KHz test signal starts to rise.
2. During the time from the end of t; to the beginning of ta, the frequency difference must not exceed the limits specified in
90.213.
3 %ifference between the actual transmitter frequency and the assigned transmitter frequency.
4. If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period may exceed
the maximum frequency difference for this time period.

TEST CONFIGURATION

50 £} power attenuator {ad)
Transmitter [ ] Test
under test discriminator | (fd)

Combining network

Storage
oscilloscope

Signal generator

TEST PROCEDURE

According to TIA/EIA-603 2.2.19 requirement.As for the product different from PTT,we use test steps as

follows:

1. Connect DUT into Test discriminator and Storage Oscilloscope and keep DUT stats ON;

2. Inut 1KHz signal into DUT;

3. Set the modulation domain analyzer to trigger on the rising edge of the waveform in order to capture a
single-shot turn-on of the transmitter signals;

4. Keep DUT in OFF state and Key the PTT;

5. Observe the stored oscilloscope of modulation domain analyzer.The signal trace shall be maintained
within the allowable limits during the periods t; and t;,and shall also remain within limits following t,;

6. Adjust the modulation domain anzlyzer to trigger on the falling edge of the transmitter waveform in order to

capture a single-shot turn-off transmitter of the transmitter signal.

Keep the digital portable radio in ON state and Unkey the PTT,;

Observe the stored oscilloscope of modulation domain analyzer.The signal trace shall be maintained

within the allowable limits during the period t;.

© N
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TEST RESULTS

Remark:We tested Op 1 to Op 6,recorded worst case at Op 1,0p 3, Op 5 for 488.5MHz.

Please refer to the following plots.
Modulation Type: FM
Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ Off — On

—

Telemig |

ii

W i0.omv T MT0.0ms A Ch1 4 5.80mV

|
i
!
I

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ On - Off

®i 10.0mv | UMT0.0ms A Ch1 & 5.80mV|
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Transmitter Frequency Behaviour @ 25 KHz Channel Separation------ Off —On
Tek ffivs | f

ZZ:‘,_j
+

@& 10omv | "M10.0ms A Ch1 J 422mv

Transmitter Frequency Behaviour @ 25 KHz Channel Separation------ On - Off
Tek b | ; - —

®i 1oomv | TM[0.0ms A Ch1 o 422mv,
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Modulation Type: 4FSK

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ Off — On

MERSUREMENT PRUSED

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ On — Off
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4.7. Spurious Emssion on Antenna Port

TEST APPLICABLE

The same as Section 4.3

TEST PROCEDURE

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set to 100 kHz. Sufficient scans were taken to show any
out of band emission up to 10th. Harmonic for the lower and the highest frequency range. Set RBW 100 kHz,
VBW 300 kHz in the frequency band 30MHz to 1GHz,while set RBW=1MHz.VBW=3MHz from the 1GHz to
10™ Harmonic.

The audio input was set to 0 to get the unmodulated carrier, the resulting picture is print out for each channel
separation.

TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT MIC
EUT
Receiver/ EXT Power
Spectrum
Analyzer
Power Supply/DC
13.60V
LIMIT

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz bandwidth only):
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f; in
kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (26.12) =64.17 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (25.14) =64.05 dB
Note: In general, the worse case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)
Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-50-10log10 (26.12) = -20 dBm

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (25 kHz bandwidth only):
On any frequency removed from the center of the assigned channel by more than 250 percent at least:
Low: 43 + 10 log (Pwatts) = 43 + 10 log (25.70) =64.10 dB
High: 43 + 10 log (Pwatts) = 43 + 10 log (24.89) =63.96 dB
Calculation: Limit (dBm) =EL-43-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,

In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-43-10log10 (25.70) = -13 dBm
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Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz Bandwidth only):
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fq in
kHz) of more than 12.5 kHz at least:

Low: 50 + 10 log (Pwatts) = 50 + 10 log (24.43) =63.88 dB

High: 50 + 10 log (Pwatts) = 50 + 10 log (22.18) =63.46 dB

Note: In general, the worse case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)
Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-50-10log10 (24.43) = -20 dBm

TEST RESULTS

Remark:We tested Op 1 to Op 6,recorded worst case at Op 1,0p 3, Op 5.

Note:
1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 6GHz.
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Test plot as follows:
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Operation Mode |

Op 1 | Test Frequency

450.5MHz

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -37.96 dBm
Ref 30 dBm “Att 20 dB SWT 100 ms 912.700000000 MHz
30 Offfet 20|dB Marker| 1 [T1
-1|52 dBm
Loo 450] 920000h00 Mk
10 LVL
30B
L. AC
2
W T ) . A
RV AT~ row A Ry o
-70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 19.NOV.2014 07:31:49
@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -36.31 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.880000000 GHz
30 Offket 20|dB
L20 [A]
-0 LVL
b1 20 e
3DB
- AC
1
n unF’XM
P A AN AT ARG
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:32:58

1GHz-6GHz
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Operation Mode

Op1

Test Frequency

488.5MHz

“RBW 100 kHz
“VBW 300 kHz

Marker 2 [T1 ]
-37.84 dBm

Ref 30 dBm “Att 20 dB SWT 100 ms 383.080000000 MHz
30 Offfet 20|dB Marker| 1 [T1
8166 dBm
20 427| 240000p00 i
1
b1 20 kis
2
. A . .
PN Y Rl b Vet v AL ') NN
-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.NOV.2014 07:39:05

3DB
AC

30MHz-1GHz

“RBW 1 MHz

Marker 1 [T1 ]

“VBW 3 MHz -36.67 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.980000000 GHz
30 Offfet 20[dB
I-20.
1 PK]
MAXH| 10
D1 20 las
1
s .
P g L A RANAAT AW
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:40:08

308
AC

1GHz-6GHz
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Operation Mode

I Op 1

| Test Frequency

526.5MHz

“RBW 100 kHz
“VBW 300 kHz

Marker 2 [T1 ]
-37.45 dBm

Ref 30 dBm “Att 20 dB SWT 100 ms 264.740000000 MHz
30 Offpet 20|dB Marker| 1 [T1
5|73 dBm
oo 526] sac00ohoo
T LvL
51 20 las
3D0B
- AC
2
. T fort
mA 7 N\ T T PV AT T =
-70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 19.NOV.2014 07:48:14
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -36.62 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.860000000 GHz
30 Oofffet 20|dB
L 20 =
1 PK]
MAXH|
20 LVL
D1 20 las
3DB
- AC
1
e
Y AN o e
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:49:11

1GHz-6GHz
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Operation Mode

| Op 3 | Test Frequency

450.5MHz

*RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -37.65 dBm

Ref 30 dBm “Att 20 dB SWT 100 ms 299.660000000 MHz
30 Offpet 20|dB Marker| 1 [T1
-1f48 dBm
20, 450} 920000000 MH
LvL
1
D1 -13 (dB
3DB
- AC
2
A A n IYI 4 " A " Al A Iy
st i v
-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.NOV.2014 07:34:51

30MHz-1GHz

Marker 1 [T1 ]
-36.71 dBm

® “RBW 1 MHz
“VBW 3 MHz

Ref 30 dBm “Att 20 dB SWT 65 ms 2.990000000 GHz
30 Offget 20|dB
L20. =
1 PK]
MAXH|
1o LvL
D1 -13 (dB;
3DB
- AC
W . .
TN Wi AT o W s ~ 2 T
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:35:44

1GHz-6GHz
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Operation Mode

Op 3 |

Test Frequency

488.5MHz

Ref 30 dBm

“RBW 100 kHz
“VBW 300 kHz
“Att 20 dB SWT 100 ms

Marker 2 [T1 ]
-38.71 dBm
833.160000000 MHz

30 Offfet 20|dB Marker| 1 [T1
8151 dBm
20 427| 240000p00 i
1
D1 -13 (dB
2
| 4 ' Y
PR oA ST K- - N AT v
-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.NOV.2014 07:41:05

3DB
AC

30MHz-1GHz

“RBW 1 MHz

Marker 1 [T1 ]

“VBW 3 MHz -37.10 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.820000000 GHz
30 Offget 20|dB
120
1 PK]
MAXH| 10
D1 -13 (dB
1
T
7 SRy e ST
-70

Start 1 GHz

500 MHz/

Date: 19.NOV.2014 07:41:35

Stop 6 GHz

308
AC

1GHz-6GHz
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Operation Mode |

Op3

| Test Frequency | 526.5MHz

“RBW 100 kHz
“VBW 300 kHz

Marker 2 [T1 ]
-38.19 dBm

Ref 30 dBm “Att 20 dB SWT 100 ms 741 .980000000 MHz
30 Offfet 20|dB Marker| 1 [T1
5171 dBm
oo s26] 640000p00 uu
T LvL
D1 -13 (dB
3D0B
- AC
2
4 A etk b 4 "
v v " T
-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.NOV.2014 07:49:57

30MHz-1GHz

“RBW 1 MHz

Marker 1 [T1 ]

“VBW 3 MHz -37.08 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.990000000 GHz
30 Offfet 20[dB
L20. =
1 PK]
MAXH|
20 LVL
D1 -13 (dB;
3DB
- AC
o]
MAAA LA g ] P A AT AL s TR AR
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:50:16

1GHz-6GHz
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Operation Mode | Op5 | Test Frequency | 450.5MHz

*RBW 100 kHz Marker 2 [T1 ]

“VBW 300 kHz -38.27 dBm
Ref 30 dBm “Att 20 dB SWT 100 ms 745.860000000 MHz
30 Offpet 20|dB Varker| 1 [T1
-1|51 dBm
Lo ol asnnnohen
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b1 20 kis
3o
L AC
2
Al 4y Lol pta . N ¢ T AT
A AR 7 G o
-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.NOV.2014 07:31:19

30MHz-1GHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -36.36 dBm

Ref 30 dBm “Att 20 dB SWT 65 ms 2.950000000 GHz

30 Offget 20|dB

L20 =

D1 o lds,

308
AC

-70

Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:32:33
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Operation Mode | Op5 | Test Frequency | 488.5MHz

*RBW 100 kHz Marker 2 [T1 ]

“VBW 300 kHz -37.59 dBm
Ref 30 dBm “Att 20 dB SWT 100 ms 282.200000000 MHz
30 Offpet 20|dB Marker| 1 [T1
8|52 dBm
oo 4a82) sacoochoo
1
LvL
51 20 las
3DB
- AC
2
ol A J N A peb ok e
40 Laav e St wn Ve
-70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 19.NOV.2014 07:38:34
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -37.35 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.810000000 GHz
30 Offfet 20[dB
L 20 =
1 PK]
MAXH|
1o LvL
D1 20 las
3DB
- AC
1
e }
Ay N A~ n N AN AP AR AR i PR A T
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:39:55
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Operation Mode

Op5

| Test Frequency

526.5MHz

“RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -39.00 dBm
Ref 30 dBm “Att 20 dB SWT 100 ms 774.960000000 MHz
30 Offfet 20|dB Marker| 1 [T1
s[74 dBm
oo s26] sacooohoo
T LvL
b1 20 lis
3D0B
- AC
2
hd
TR Al G AT oA K N o
Lol
-70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 19.NOV.2014 07:47:54
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -35.99 dBm
Ref 30 dBm “Att 20 dB SWT 65 ms 2.820000000 GHz
30 Oofffet 20|dB
|20 =
1 PK]
MAXH|
20 LVL
b1 20 las
3DB
- AC
1
LY,
RV e 4 4 PP
-70
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 19.NOV.2014 07:48:50

1GHz-6GHz
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4.8. Transmitter Radiated Spurious Emssion

TEST APPLICABLE

According to the TIA/EIA 603 test method, and according to Section 90.210, the power of each unwanted
emission shall be less than Transmitted Power as specified below for transmitters designed to operate with 12.5

KHz channel bandwidth:

1 On any frequency removed from the center of the authorized bandwidth fo to 5.625 KHz removed from fo:
Zero dB

2 On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in KHz) fo of more than 5.625 KHz but no more than 12.5 KHz: At least 7.27dB

3 On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in KHz) fo of more than 12.5 KHz: At least 50+10 log (P) dB or 70 dB, which ever is lesser attenuation.

For transmitters designed to transmit with 25 KHz channel separation and equipped with an audio low-pass

filter, the power of any emission must be attenuated below the unmodulated carrier power (P) as following:

1 On any frequency removed from the assigned frequency by more than 50 percent, but no more than 100
percent of the authorized bandwidth: At least 25 dB.

2 On any frequency removed from the assigned frequency by more than 100 percent, but no more than 250
percent of the authorized bandwidth: At least 35 dB.

3 On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43+10Log (P) dB.

TEST CONFIGURATION

Signal
SA Substitute Generstor
Artenna

0 Q
I

L3

o

-

- » m

Receiving Antenna 5
ﬂ

! ™ YIrY

Amplifier

Attenuator

Fiter

Receiving Antenna

Filter Amplifier

Allenuator

TEST PROCEDURE

1. EUT was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.50 m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in six channels were measured with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
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power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz for above 1GHz and RBW=100KHz,VBW=300KHz
for 30MHz to 1GHz, And the maximum value of the receiver should be recorded as (P;).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (Pyes) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Ppea- Pag - Pai - Ga

We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
Power(EIRP)=Pyea- Pe - Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

LIMIT

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz bandwidth only):
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f; in
kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (26.12) =64.17 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (25.14) =64.05 dB
Note: In general, the worse case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)
Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-50-10log10 (26.12) = -20 dBm

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (25 kHz bandwidth only):
On any frequency removed from the center of the assigned channel by more than 250 percent at least:
Low: 43 + 10 log (Pwatts) = 43 + 10 log (25.70) =64.10 dB
High: 43 + 10 log (Pwatts) = 43 + 10 log (24.89) =63.96 dB
Calculation: Limit (dBm) =EL-43-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,

In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-43-10log10 (25.70) = -13 dBm

Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz Bandwidth only):
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f; in
kHz) of more than 12.5 kHz at least:

Low: 50 + 10 log (Pwatts) = 50 + 10 log (24.43) =63.88 dB

High: 50 + 10 log (Pwatts) = 50 + 10 log (22.18) =63.46 dB

Note: In general, the worse case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)
Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-50-10log10 (24.43) = -20 dBm
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TEST RESULTS

Remark:We tested Op 1 to Op 6.recorded worst case atOp1,Op3and Op 5.

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 6 GHz.

Test plot as follows:
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Op 1
Test Frequency: 450.50 MHz Polarity: Horizontal
OLeveI (dBmim)
-10
20 120
-30
40 13
1
-50 4
-60
-70
-80
-90
-100
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm dB dB dB dBm dBm limit
1 992.51 -59.91 35.32 3.62 28.41 -49.38 -20.88  -29.38 Peak
2 1351.23 -48.59 39.59 4.88 36.68 -40.80 -20.00 -20.80 Peak
3 1803.47 -55.29 48.68 5.80 37.18 -45.91 -20.80  -25.91 Peak
4 2251.66 -63.@4 41.75 .59 37.47 -52.17 -20.898  -32.17 Peak
Test Frequency: 450.50MHz Polarity: Vertical
OLeveI (dBmim)
-10
20 120
-30
40 1 3
-50 Z 4
-60
70
-80
-90
-100
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB db dBm clBm limit
1 992.51 -55.58 35.32 3.62 28.41 -45.05 -20.898  -25.85 Peak
2 1351.23 -57.80 39.59 A4.88 36.68 -50.01 -20.90  -30.01 Peak
3 1803.47 -51.66 48.68 5.80 37.18 -42.28 -20.98  -22.28 Peak
4 2251.66 -61.67 41.75% 6.59 37.47 -50.80 -20.900  -30.80 Peak
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Op 1
Test Frequency: 488.5 MHz Polarity: Horizontal
OLeveI (dBmim)
-10
-20 120
-30
-40
-50
-60
-70
-80
-90
-100
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading &ntenna Cable Preamp Level Limit Over  Remark
MHz dBm dB dB dB dBm dBm limit
1 978.54 -ed4.65 37.58 3.65 28.34 -51.76 -20.88  -31.76 Peak
2 1e4.69 -56.42 39.9% 5.11 3Ze.80 -48.15 -20.90  -28.15 Peak
3 1954.47 -56.56 498.98 6.07 37.22 -46.73 -20.88 -26.73 Peak
4 586l.86 -68.01 46.58 9.72 38.08 -49.71 -20.80 -29.71 Peak
Test Frequency: 488.5MHz Polarity: Vertical
OLevel {dBmim)
-10
20 120
-30
-40 ] i 4
-50 3
-60
-T0
'BOMMW
-90
-100
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm dB dB dB dBm dBm limit
1 978.54 -60.85 37.58 3.65 28.34 -47.96 -20.98  -27.96 Peak
2 1954.47 -55.77 48.98 6.7 37.22 -45.94 -20.90 -25.94 Peak
3 2448.73  -64.59 42.21 6.89 37.61 -53.10 -20.88 -33.18 Peak
4 5872.37 -6d4.84 46.58 9.73 38.08 -46.53 -20.90  -26.53 Peak
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Op1

| Horizontal

| 526.5 MHz | Polarity:

Test Frequency:

Level (dBmim)

||||||||

6000

3
2000

[
'
'
'
[

S

1000

|||||||||||||||||||||

-daa
'
'
'
]
q--
'
'
'

[ R

e

Frequency (MHz)

Over Remarlk

Limit

Level

Preamp

Mark Frequency Reading &ntenna Cable

limit
-38

Em

d
-28

dBm
-58.25

dB
.32

dB
4.15

5

dB

dBm

-56.62 38.54
-53.13 48.22

-58.00 41.36

MHz

1851.45

25 Peak

20

36

1
2
3

-24.47 Peak

-20.09
-20.00

-44 .47

36.91

.35

1579.17
2167.23

-27.64 Peak

37.35 -47.84

6.35

| Polarity: | Vertical

| 526.5MHz

Test Frequency:

Lewvel {(dBmim)

Frequency {(MHz)

Over Remark

Limit

Level

Preamp

Mark Frequency Reading &ntenna Cable

limit
-35

Bm

d
-20

dBm
-55.76
-47 .60

-44.84

dB
.33

dB
4.15

5

dB

dBm

-62.14 38.56

MHz
1853.34
1579.17
2107 .23

76 Peak

aa

36

1
2

-27.68 Peak

-20.00
-20.90

36.91

35

-56.26 49.22

-55.20 41

-24.84 Peak

6.35 37.35

.36

3
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Op3
Test Frequency: 450.50 MHz Polarity: Horizontal
l]Leﬂn'el[dBm.l'm:l
-10
-20
-30}
-40f
-50(
-60[
70
-80
-90(
-100 — - - — - - -
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB db dBm dBm limit
1 992.51 -56.58 35.32 3.62 28.41 -46.85 -13.88 -33.85 Peak
2 1351.23 -48.71 39.59 4.88 36.68 -40.92 -13.98  -27.92 Peak
3  1799.84 -61.31 48.68 5.890 37.18 -51.93 -13.88  -38.93 Peak
4 2251.66 -61.24 41.75 6.59 37.47 -50.37 -13.08  -37.37 Peak
Test Frequency: 450.50MHz Polarity: Vertical
l]Le"n'eI(l‘iBm.l'm:l
-10 : - I I : I . : I I :
-20
-30
-40f
-50(
-60
-Tof
-80
-90
100 S S : S S A A S : Lo
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm dB dB dB dBm dBm limit
1 992.51 -58.56 35.32 3.62 28.41 -485.93 -13.98 -35.83 Peak
2 1351.23  -56.91 39.59 4.88 36.68 -49.12 -13.08  -36.12 Peak
3  1803.¢7 -58.67 48.68 5.890 37.10 -49.29 -13.88 -36.29 Peak
4 2251.66 -60.44 41.75 6.59 37.47 -49.57 -13.08  -36.57 Peak
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Op3
Test Frequency: 488.5 MHz Polarity: Horizontal
OLeveI (dBmimn}y
-10 =13
-20
-30
-40
-50
-60
-70
-80
-90
-100
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB db dBm dBm limit
1 978.54  -59.88 37.58 3.65 28.34 -46.19 13,88 -33.19 Peak
2 1464.69 -57.94 39.96 5.11 36.80 -49.67 -13.88  -36.67 Peak
3 1954.47  -58.39 48.98 6.07 37.22 -48.56 -13.98  -35.56 Peak
4 2445.11 -66.868 42.25 6.99 37.61 -54.54 -13.080  -41.54 Peak
Test Frequency: 488.5MHz Polarity: Vertical
OLeveI {dBmim)
10 =13
-20
-30
-40
1 ; :
-50 3
-60
-70
-80
-90
-100
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB db dBm dBm limit
1 978.54 -63.42 37.58 3.65 28.34 -58.53 -13.88  -37.53 Peak
2 1954.47  -55.86 40.98 6.7 37.22 -45.23 -13.88 -32.23 Peak
3 2449.73  -64.71 42.21 .89 37.61 -53.22 -13.99 -48.22 Peak
4 5872.37 -66.20 46.58 9.73 38.00 -47.89 -13.080  -34.89 Peak
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Op3

| Horizontal

| Polarity:

| 526.5 MHz

l]Lwel {dBmim)

Test Frequency:

i Rl Tl Rl
' ' '

-
'

=
=
=2
w

Frequency (MHz)

Over Remarlk

Limit

Level

dBm

-58.73

Preamp

Mark Frequency Reading Antenna Cable

limit
-37

Bm

d
-13

db

36.32

dB
4.15

db
5

dBm

MHz

1851.45

73 Peak

.00

-57.186 38.54
-51.71 49.22
-58.75 41.36

1
2
3

-38.05 Peak

-13.90

-13

-43.85

36.91

.35

1579.17
2167.23

-35.39 Peak

00

37.35 -48.39

6.35

| Polarity: | Vertical

| 526.5MHz

l]Lwel {dBmim)

Test Frequency:

=
=
=
w

Frequency (MHz)

Over Remarlk

Limit

Level
dBm

-55.38
-46.66

Preamp

Mark Frequency Reading Antenna Cable

limit
-42

Bm

d
-13
-13.

dB db
4.15 36.32
5 36

db

dBm

-61.75 38.54
-55.32 48.22

-56.00 41.36

MHz

1851.45

38 Peak

aa
aa

1
2

-33.66 Peak

91

35

1579.17
2167.23

-32.64 Peak

-13.08

-45 .64

37.35

6.35

3
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Op5
Test Frequency: 450.50 MHz Polarity: Horizontal
l]Le'ml'el[t.‘IBm.I'm:I
-10
-20
-30
-40f
50(
-60[
i
-80
-90
100 : L : L
30 50 100 200 500 1000 2000 6000
Frequency {(MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB dB dBm dBm limit
1 992.51 -58.91 35.32 3.62 28.41 -48.38 -20.908  -28.38 Peak
2 1351.23 -49.81 39.59 4.88 36.68 -42.@2 -20.08 -22.02 Peak
3 1803.97 -56.36 40.68 5.80 37.180 -46.98 -20.98  -26.98 Peak
4 2251.66 -63.00 41.75 6.59 37.47 -52.13 -20.08  -32.13 Peak
Test Frequency: 450.50MHz Polarity: Vertical
pLevel (4Bmim)
-20

30f-oocfeorden

-401
-50(
-60[
-70f
-80
-90
100 S S I S : . R N : . L
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB db dBm dBm limit
1 992.51 -53.58 35.32 3.62 28.41 -43.85 -28.08  -23.05 Peak
2 1351.23 -58.11 39.59 4.88 3b.68 -58.32 -20.80  -38.32 Peak
3 18@3.497  -50.17 48.68 5.80 37.18 -40.79 -20.88  -20.79 Peak
4 2251.66 -60.79 41.75 6.59 37.47 -49.92 -280.09  -29.92 Peak
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Op5
Test Frequency: 488.5 MHz Polarity: Horizontal
uLevel(dBm.fm:l
-10 : I
-20
-30
-40
-50
-60[
-7of
-80
-90
_100 R S : R S R S S : L
30 50 100 200 500 1000 2000 6000
Frequency {(MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB dB dBm cBm limit
1 978.54 -62.65 37.58 3.65 28.34 -49.76 -20.80 -29.76 Peak
2 1464.69 -57.18 39.96 5.11 36.80 -48.91 -20.80  -28.91 Peak
3 1954.47  -58.42 48.98 6.97 37.22 -48.59 -20.98 -28.59 Peak
4 3387.83 -65.68 43.67 8.67 37.99 -51.33 -20.90  -31.33 Peak
Test Frequency: 488.5MHz Polarity: Vertical
l]Leﬂn'el[t;IBm.l'm
-10
-20
-30}
-40f
-50
-60[
70
-80
-90
_100 : R S R S S : L
30 50 100 200 500 1000 2000 6000
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm dB dB dB dBm dBm limit
1 978.54  -59.85 37.58 3.65 28.34 -46.96 -20.98 -26.96 Peak
2 1464.69 -63.30 39.96 5.11 36.80 -55.03 -20.80  -35.83 Peak
3 1954.47 -59.62 48.98 6.97 37.22 -49.79 -20.898 -29.79 Peak
4 586l1.86 -66.35 46.58 9.72 38.00 -48.05 -20.890  -28.05 Peak
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Op5
Test Frequency: 526.5 MHz Polarity: Horizontal
I:'Lwel {dBmim)
-10
20 120
-30
-40
7 3

-50 1
-60
-70
-HOWMW
-90
-100

30 50 100 200 500 1000 2000 6000

Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB db dBm dBm limit
1 1851.45 -60.07 38.54 4.15 36.32 -53.70 -20.00  -33.79 Peak
2 1579.17 -52.73 48.22 5.35 36.91 -44.97 -20.98  -24.07 Peak
3 2197.23  -58.83 41.36 .35 37.35 -47.67 -28.089  -27.67 Peak
Test Frequency: 526.5MHz Polarity: Vertical
OLevel {dBmim)

-10
20 120
-30
-40 2 3
50 ’
-60
-70
-BOWMW
-90
-100

30 50 100 200 500 1000 2000 6000

Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBm db dB dB dBm dBm limit

1 1851.45 -62.60 38.54 4.15 36.32 -56.23 -280.99  -36.23 Peak
2 1579.17  -55.22 48.22 5.35 36.91 -46.56 -20.08  -26.56 Peak
3 2197.23  -57.16 41.36  6.35 37.35 -46.80 -20.99 -26.80 Peak
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4.9. Receiver Radiated Spurious Emssion

TEST APPLICABLE

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the Amplifier
Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample
calculation is as follows:

FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

TEST CONFIGURATION

(A) Radiated Emission Test Set-Up, Frequency below 1000MHz

3m

Turntable

\ EUT 1m to 4m

Test 'y
Receiver 0.8m

| 7
Ground Plane > Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency above 1000MHz

Turntables
\\ FUIT. lm to 4me

Tests

R.ecemvers 08m

| 1

I
Ground Plane E Coamial Cahles ;

TEST PROCEDURE

1 The EUT was placed on a turn table which is 0.8m above ground plane.
Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT

3 And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

4 Repeat above procedures until all frequency measurements have been completed.
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For unintentional device, according to § 15.109(a) and RSS-Gen, except for Class A digital devices, the field
strength of radiated emissions from unintentional radiators at a distance of 3 meters shall not exceed the

following values:

Frequency (MHZz) Distance (Meters) Radiated (dBuV/m) Radiated (uV/m)
30-88 3 40.0 100
88-216 3 43.5 150

216-960 3 46.0 200
Above 960 3 54.0 500

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated
emissions from intentional radiators at a distance of 3 meters shall not exceed the above table.

TEST RESULTS

Remak:

1.The Radiated Measurement (Standby mode /Receiver mode) are performed to the three channels (the high
channel, the middle channel and the low channel), the datum recorded below is the worst case for each
channel separation;and the EUT shall be scanned from 30 MHz to the 5th harmonic of the highest oscillator
frequency in the digital devices or 1 GHz whichever is higher.

2.Test performed at Op 7, Op 8,0p 9 and Op 10 operation mode respectively.And the datum append below is
the worst case at 488.5MHz(Test Frequency) of each operation mode.
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Op7
Test Frequency: 488.5MHz Polarity: Horizontal
Level [dBuv/m]
80F----- T e ok T TP r——————— —————- BT T e e
| 1 1 1 1 1 | | | 1 | 1 | 1 1 |
| 1 1 1 1 1 | | | 1 | 1 | 1 1 |
1op====- S S e S TTTTTTT Pt A S A S B
| I I I I I | | | I | I | I I |
e B R A Tl e o e bommooo- S B e et e ot
| 1 1 1 1 1 | | | 1 | 1 | 1 1
] s e e B it e
| 1 1 1 1 1 | T t T t T t T T 1
40 [N S S o SR S P L S
| 1 1 1 1 1 | | | 1 | 1 | 1 1 _.t
0f----- T T e B o h————- T T ey T T TY.
| 1 1 1 1 1 | | | 1 | R I’ I 1 |
| 1 1 1 1 1 | | | 1 | ¥ I | 1 1 |
20 —————— t+t—-————"F———rF—-—-1 t--r-+r—-——-—-——-"—-—-—-—--- r——-- F=—-—- ettt M e S e |
NN : A
10F--=-- Y Ly v IR g R Sy i Ry g ————— e
| 1 1 I 1 1 | | | 1 | 1 | 1 1 |
| I I I I I | | | I | I | I I |
D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
oM 40M  50M 60M 80M  100M 200M 300M 400M  500M 700M 1G
Frequency [Hz]
RE141117012
RE14111701
FCC ClassB F QP/AV FCC ClassB, field strength 3m
MEASUREMENT RESULT: "REI4III7OIZ_fin "
11/17/2014 5:36PM
Frequency Level Transd Limit Margin Det. Height Z=zimuth Polarization
MHz dBuv/m dE dBuV/m dB cm deg
45.520000 14. -15.0 £0.0 25.1 FK 100.0 126.00 HORIZONTAL
94 .,890000 15. -14.3 40.0 24.6 FE 100.0 0.00 HORIZONTAL
100.810000 15. -13.7 40.0 24.9 FE 100.0 HORIZONTAL
191, 890000 15. -14.7 £0.0 24.4 EK 100.0 HORIZONTAL
547.010000 23. -5.53 47.0 23.2 EK 100.0 HORIZONTAL
995.120000 34.50 4.5 47.0 12.5 FK 100.0 HORIZONTRL
1 l:":'Lew.-rel (dBu\im)
90
80 FCC CLASS-B PK
70
60 FCC CLASS-B AV
50
5 A
40 3 i
2
30
20
10
01000 1200 1500 2000 5000 6000
Frequency (MHz)
Mark Frequency Level Factor Reading Limit Margin Polarization  Det.
MHz dBuvs/'m dB dBurs/m dBurs/m dB
1 1398.53 32.58 -8.@8 48.606 74.08  41.42 HORIZONTAL  Peak
2 1638.93 32.51 -8.38 410.89 74.00  A41.49 HORIZONTAL  Peak
3 2480.41 36.03 -5.22 41.25 7d.88 37.97 HORIZONTAL  Peak
4 3227.83 38.45 -2.84 41.29 74.08  35.55 HORIZONTAL  Peak
5 4111.13 49.46 0.03 48.43 74.080 33.54 HORIZONTAL  Peak
6 5696.20 41.66  3.62 35.04 4.00 32.34 HORIZONTAL  Peak
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Op7
Test Frequency: 488.5MHz Polarity: Vertical
Level [dBuW/m]
) [ ——— S rmmm —————- e — =
1 | 1 1 1 | 1 1 1 | 1 1 1 1 1 I
1 | 1 1 1 | 1 1 1 | 1 1 1 1 1 1
[ F i i S i R T P [ S S A T
I I I [T I I I I I I [T I
e T e pooooees R R R
1 | 1 1 1 | 1 1 1 | 1 1 1 1 1
e T S B S S, N
1 | 1 1 1 | 1 || T t T T T T T 1
10 B o A S O
1 | 1 1 1 | 1 1 1 | 1 1 1 1 1 s;l
30| I R S U N PO R SR SRR N B .~
1 | 1 1 1 | 1 1 1 | I'\(' I L 1 1 1
1 | 1 1 1 | 1 1 1 | L I 1 1 1 1
2':' ______ r-——-—--"r-—--Fr-"t-"~-"t-- - r--—-—-—=—-—==-—===-=-=--= r——=-=—-—- === T = 4T T === T--r-1
Folmnl 11 ek X ; i A R R
M0F=c=-- ] L i ] B L L b————- e T ST S A |
1 | 1 I 1 | 1 1 1 | 1 1 1 1 1 1
I I I [T I I I I I I [T I
oM 40M 50M 6OM 80M  100M 200M 300M 400M  500M FOOM 1G
Frequency [Hz]
FCC ClassB, fie=ld strength 3m
MEASUREMENT RESULT: "REI4III?OU?_fin "
11/17/2014 5:242M
Fregqusncy Level Transd Limit Margin =t. Height 2Zzimuth Poclarization
MHz dBuv/m dE dBpV/m dB cm deg
40. 15.30 -15.0 0.0 24.7 PE 100.0 180.00 WVERTICAL
a4, 15.50 -14.3 40.0 24.5 PE 100.0 44.00 VERTICAL
1046 15.40 -14.% 40.0 24.6 PE 100.0 349.00 WVERTICAL
196 15.40 -14.%6 40.0 24.6 PE 100.0 349.00 WVERTICAL
531 24.40 -6.0 47.0 22.6 PE 100.0 273.00 WVERTICAL
970.%00000 33.60 3.9 47.0 11.4 PK 100.0 0.00 WVERTICAL

Level (dBulim)

100
90
80 FCC CLASS-B PK
7o
60 FCC CLASS-B AV
50
4 a 4]
40 ) 3 3
30
20
10
l31000 1200 1500 2000 5000 6000
Frequency (MHz)
Mark Frequency Level Factor Reading Limit Margin Polarization Det.
MHz dBuv/m dB dBuv/m dBurs/m dB
1 1346.49 31.51 -8.82 39.53 74.88 42.49 VERTICAL Peal
2 2092.18 33.49 -5.99 29.48 74.98 40.51 VERTICAL Peal
3 2791.78 36.24 -3.85 49.89 4.88 37.76 VERTICAL Peal
4 3678.88 38.82 -1.59 39.52 74.88 35.98 VERTICAL Peal
5 4345.94 39.84  8.73 38.31 74.88 34.96 VERTICAL Peal
6 5757.76 39.14  3.99 35.24 74.09  34.86 VERTICAL Peal
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Op8
Test Frequency: 488.5MHz Polarity: Horizontal
Level [dBuV/m]
B0r----- T m e m MM — e m—mm oo e —— ————— i
1 | 1 1 | 1 1 1 | 1 1 1 1 1 I |
1 | 1 1 | 1 1 1 | 1 1 1 1 1 | 1
[ A R T A A I P A S T S A
I I I [ N I I I I I [
T e e e e b e R N
1 | 1 1 | 1 1 1 | 1 1 1 1 1 |
s Lot T S T S A B S
| | | | | | | I 7 t ] ] ] ] ] t |
40 S S e oo AU RS SRS U
1 | 1 1 | 1 1 1 | 1 1 1 1 1 Iowl
0L----- e e E T Fomm e h————- (SR R S S
1 | 1 1 | 1 1 1 | 1 1 ! v I | 1
1 | 1 1 | 1 1 1 | 1 ] i 1 1 | 1
20 —————— +--——-—-rr---rr-—t--t---—-tr—-——-———-"——-"——-"—-—-—-—-—-- r—— =" F=-——- T okt -t —t+t——*+t-—r—i
1 [ 1 1 | [ 1 R | T 1 1 1 1 I |
1 " 1 | LAy Y. | i 1 1 1 1 1 1 1
10F----- el T o e e e L R et T S B |
1 | 1 I | 1 1 1 | 1 1 1 1 1 | 1
I I I [ N I I I I I [
CI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
oM 40M 50M 6OM 80M  100M 200M 300M 400M  500M 7OOM 1G
Freqguency [Hz]
RE141117013_red
RE141117013
FZC ClassB F QBP/RV FCC ClassB, field strength Im
MEASUREMENT RESULT: "REI14111 70.‘..'3_fin "
11/17/2014 5:38BEM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dE dBupv/m dB cm deg
51.340000 14.50 -15.2 470.0 23.5 PE 1400.0 171.00 HORIZONTAL
83.050000 14.80 -14.8 40.0 25.2 PE 1q00.0 111.00 HORIZONTAL
8g.870000 15.60 -13.8 470.0 24.4 PE 1400.0 29.00 HORIZONTAL
222.080000 14.50 -15.1 40.0 25.5 PE 1q00.0 211.00 HORIZONTAL
251.8e0000 24.10 -3.4 47.0 22.9 PE 1q00.0 0.00 HORIZONTAL
963.140000 35.40 3.6 47.0 11.6 PE 100.0 29.00 HORIZONTAL
100 Lewvel (dBulm)
90
80 FCC CLASS-B PK
70
60 FCC CLASS-B AV
50
A
40 g
1 20 03 3
30
20
10
01000 1200 1500 2000 5000 6000
Frequency (MHz)
Mark Frequency Lewvel Factor Reading Limit Margin Polarization Det.
MHz dBuv/m dB dBurs/m dBuv/m dB
1 1388.84 31.27 -8.07 39.34 74.00 42.73 HORIZONTAL  Pealk
2 1835.86 32.39 -8.11 19.50 74.00 41.61 HORIZONTAL  Pealk
3 2066.10 33.18 -6.30 39.48 74.00 40.82 HORIZONTAL  Pealk
4 2475.97 3.66 -5.23 39.89 74.00 39.34 HORIZONTAL  Pealk
5 2771.84 36.24 -3.95 10.19 4.0 37.76 HORIZONTAL  Pealk
6 4307.18 39.02 0.60 38.42 74.00  34.98 HORIZONTAL  Peak
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Op8
Test Frequency: 488.5MHz Polarity: Vertical
Level [dBuv/m]
B0r------ S ——————— —————— S
| | 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| | 1 1 1 1 1 1 1 1 1 1 1 1 1 1
fOp==-=- e e S S R S [ rTTTTT [ S S S S
I I I I [ I I I I I I [
1
e S e B bommee S R S Tt
| | 1 1 1 1 1 1 1 1 1 1 1 1 1
L e T B e T e S Y
| | 1 1 1 1 1 I 7 T T T T T T T 1
10 [ S S g s SRR PN SN S N A
| | 1 1 1 1 1 1 1 1 1 1 1 1 1 X
30f----- L - N e
| | 1 1 1 1 1 1 1 1 1 . '] 1 1 1
| | 1 1 1 1 1 1 1 1 1 i 1 1 1 1 ]
20 —————— +---—-r---rr-t--t+--1--ttr-—--——"-—-"—"—-"—"—-—-—-—-- r—-———- - F-—--- taze -ttt ——*+-—r—i
N 1 1 1 1 [ 1, | { 1 1 1 1 1 1
H 1 i 1 1 oo -k i I 1 1 1 1 [
10F----- T e T T £ L e F————- el it T SR e S|
1 1 1 1 1 1 1 1 1 1 1 1
[ I I I I I I [
80M  100M 200M 300M 400M  500M T00M 1G
Frequency [Hz]
I FCC CZlassB, field strength 3m
MEASUREMENT RESULT: "REI4III?00q_fin"
11/17/2014 5:26PM
Frequency Level Transd Limit Margin Det. Height 2Zzimuth Polarization
MHz dBpv/m d dBpv/m dB cm de=g
14.70 -15. 40.0 23.3 PE 100.0 ©.00 WERTICAL
15.60 -14.3 40.0 24 .4 PE 100.0 221.00 WVERTICAL
14.50 -14.1 40.0 25.1 PE 100.0 321.00 WVERTICAL
15.50 -14.¢ 40.0 Z4.5 PE 100.0 66.00 WVERTICAL
23.60 -3.4 47.0 Z3.4 PE 100.0 ©.00 WERTICAL
35.70 4.4 £47.0 11.3 PE 100.0 66.00 WVERTICAL
10'_,'Le'\.rel {dBu\v/im)
90
80 FCC CLASS-B PK
7o
60 FCC CLASS-B AV
50
B
40 o 5
1 2: 3
30
20
10
l"'1IIIIIIISI 1200 1500 2000 5000 6000
Frequency (MHz)

Mark Frequency Lewvel Factor Reading Limit Margin Polarization Det.

MHz dBuv/m dB dBurv/m dBuv/m dB
1 1202.68 30.99 -8.86 39.85 74.00  43.01 VERTICAL Peak
2 1845.5%6 31.61 -8.06 39.67 74.00  42.39 VERTICAL Peak
3 1993.37 32.98 -7.15 40.13 74.00 41.02 VERTICAL Peak
4 2732.39 35.33 -4.15 39.48 74.00  38.67 VERTICAL Peak
5 3473.88 3777 -2.49 48.17 74.00 36.23 WVERTICAL Pealk

6 4719.32 39.680 2.00 37 .60 74.09  34.40 WVERTICAL Peak
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Op9
Test Frequency: 488.5MHz Polarity: Horizontal
Level [dBuY/m]
B0r----- e e e rm——m ————-— s
1 | | | 1 1 1 1 1 1 1 1 1 1 1 1
1 | | | 1 1 1 1 1 1 1 1 1 1 1 1
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80f----- [ttt Eet ity Rl Rt el ittt [ [ 1 Y R R I
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1 | | | 1 1 1 1 1 1 1 " '} g I 1 1
1 | | | 1 1 1 1 1 1 | - | 1 1 1 1
20Fr----- t-———F—-—F - H4— -t --lm—t————————— - ———— e F————- e e e e el |
1 W | | | 1 1 I I, [} ¥ 1 1 1 1 1 I
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oM 40M 50M 6OM goM  100M 200M 300M 400M  500M 700M 1G
Frequency [Hz]
RE141117014 rad
RE141117014_pre
FCC ClassB F QFFALV FCC ClassB, field strength 3m
MEASUREMENT RESULT: "RE141117014 fin"
11/17/2014 5:40PM
Frequency Level Transd Limit Margin Det Height 2Zzimuth Polarizaticon
MH=z dBuv/m dBE dBpV/m dB cm deg
45.520000 15.70 -15.0 £0.0 24.3 EE 140.0 200.00 HORIZONTAL
94 ,840000 13.80 -14.3 £0.0 26.1 EE 140.0 13%.00 HORIZONTAL
10Z2.750000 14.80 -13.9 40.0 25.2 PE 1q00.0 263.00 HORIZONTAL
204.e00000 15.20 -14.7 40.0 24.8 PE 100.0 200.00 HORIZONTAL
551.860000 24.50 -5.4 47.0 22.5 PE 100.0 181.00 HORIZONTAL
975.730000 34.80 4.0 47.0 12.1 EE 140.0 537.00 HORIZONTAL
100 Level (dBuW/im)
90
80 FCC CLASS-BPK
70
60 FCC CLASS-B AV
50
5 fi
40 1 5 4
30
20
10
01000 1200 1500 2000 5000 6000
Frequency (MHz)
Mark Frequency Level Factor Reading Limit Margin Polarization Det.
MHz dBuv/m dB dBuv/m dBuv/m dB
1 1630.92 31.88 -8.38 40.26 74.00 42.12 HORIZONTAL  Peak
2 2263.79 34,14 -4.97 39.11 74.88  39.86 HORIZONTAL  Pealk
3 2520.73 35.28 -5.15 40.43 74.080 38.72 HORIZONTAL  Peak
4 34de6l.46 37.89 -2.49 19.38 74.80  3e6.11 HORIZONTAL  Pealk
5 5152.39 48.26  2.87 37.39 74.00 33.74 HORIZONTAL  Peak
6 5747.46 48.49  3.85 36.64 74.90 33.51 HORIZONTAL  Peak
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Op9
Test Frequency: 488.5MHz Polarity: Vertical
Level [dBuY/m]
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I 1 1 1 [ T I 1 I 1 1 I 1 1
- I
| 1 1 1 | 1 1 T T t T T t T T 1
40 S e e S U U S U
I 1 1 1 [ T I 1 I 1 1 I 1 ('
0f----- S Fommmm - Fo—— - it
I 1 1 1 [ T I 1 I [ 1 [
I 1 1 1 [ | I 1 I L | 1 [
MF----- t+————F———F——4-—4-————t—————— H—————— t———————= F————- e - ——
o 1 1 1 o I 1 1 1 I 1 [
oy 1 ) 1 I 1 b i | 1 1 I 1 1o
10F==--- i P Y g IR WY R P PPl PP Sl Fe———- I
[ T I 1 I 1 1 I 1 [
| I I | I | I I | I I |
80M  100M 200M 300M 4000 500M 700M 1G

Frequency [Hz]
v FCZ ClassB, field strength 3m

MEASUREMENT RESULT: "REI141117009 fin"

11/17/2014 5:292M
Fregquency Level Transd Limit Margin Det Height 2Z=zimuth Polarization
MHZz dBuv/m d8 dBpv/m de cm deg
37.7e0000 14.60 -15.6 40.0 25.4 FE 100.0 348.00 VERTICAL
95.%60000 14.30 -14.2 40.0 25.7 FE 100.0 0.00 VERTICAL
138.610000 20.60 -18.5 40.0 15.4 FE 100.0 107.00 VERTICAL
214.300000 15.30 -15.0 40.0 24.7 FPE 100.0 107.00 VERTICAL
354.770000 24.70 -5.3 47.0 22.3 FPE 100.0 348.00 VERTICAL
897.090000 34.50 4.5 47.0 12.5 FE 100.0 348.00 VERTICAL
10'_,'Le'\.'\el {(dBu\Vim)
90
80 FCC CLASS-B PK
70
60 FCC CLASS-B AV
50
4
40 3e--4 5
1 2
30 M
20
10
01000 1200 1500 2000 5000 6000
Frequency (MHz)

Mark Frequency Level Factor Reading Limit Margin Polarization Det.

MHz dBuv/'m dB dBurs/m dBuv/m dB
1 1565.09 31.63 -8.37 40. 00 74.00  42.37 VERTICAL Peak
2 2280.08 34.01 -4.98 38.99 74.00 39.99 VERTICAL Peak
3 2972.46 36.72 -3.34 40. 06 74.00  37.28 VERTICAL Peak
4 3227 .83 37.06 -2.84 39.90 74.00 36.94 VERTICAL Peak
5 3626.53 37.41 -1.67 39. 74.80  36.59 VERTICAL Peak

6 4561.36  40.25 1.28  38.97  74.80 33.75  VERTICAL Peak
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0p10
Test Frequency: 1575.42MHz Polarity: Horizontal
Level [dBuY/m]
80pF----- e r———————— —————— e s
| 1 1 | 1 1 | 1 1 | 1 1 1 1 | 1
| 1 1 | 1 1 | 1 1 | 1 1 1 1 | 1
L) i St S S S e S VTt rTTTT A S S
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0f----- T e T e e rmm—————- ————- o e o
| I I | I I | I I | I:,-‘ 1} g i | I
| 1 1 | 1 1 | 1 1 | 1 I 1 1 | I
20F----- kel el e e R e e Fm——————- Fe————- + - e ==t ——t——F—1
| 1 1 | 1 1 [ 1 u 1 1 1 1 |
' X 1 I 1 s 3 1 I I I I Lo
10F-=---- B b e B e R Fo——— Fmmmmk e m b ——d—— b
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oM 40M  50M G6OM 80M  100M 200M 300M 400M  500M T00M 1G
Frequency [Hz]
REL141117015_xred
REL41117015_¢
FCC ClassB F QPB/JAV FCC ClassB, field strength 3m
MEASUREMENT RESULT: "REI41117015_fi11"
11/17/2014 5:43PM
Freguency Level Transd Limit Margin Det. Height 2&ZRzimuth Polarizaticn
MHz dBuEV/m dE dBuv/m dB cm deg
14.70 -15.1 40.0 Z25.3 FE 100.0 31.00 HORIZONTAT
15.10 -14.3 40.0 Z4.8 PE 100.0 31.00 HORIZONTAL
15.40 -13.9 40.0 Z4.6 PE 100.0 2Z0.00 HORIZONTAL
15.50 -14.5 £0.0 z4.5 PE 100.0 10.00 HORIZONTAL
25.20 -6.1 47.0 21.8 PE 100.0 10.00 HORIZONTAL
34.50 3.1 £47.0 12.5 PE 100.0 345.00 HORIZONTAL

Lewvel (dBuv/m)

100

90

80 FCC CLASS-B PK
T0

60 FCC CLASS-B AV
50

G

40 ; ] 3 4 3

% M
20

10

01000 1200 1500 2000 5000 6000
Frequency (MHz)
Mark Frequency Level Factor Feading Limit Margin Polarization Det.
MHz dBuy/m dB dBuv/m dBuv/m dB

1 1343.99 31.91 -8.01 39.92 74.80  42.89 HORIZONTAL  Peak
2 2995.93 35.33 -5.95 41.28 74.88  38.67 HORIZONTAL  Peak
3 2708.02 36.29 -4.28 A48.57 .88 37.71 HORIZONTAL  Peak
4 2967.14 36.86 -3.34 19.20 74.88 37.14 HORIZONTAL  Peak
5 4553.19 39.74 1.26 38.48 74.88 34.26 HORIZONTAL  Peak
6 5495.69 49.18 3.46 36.72 74.88 33.82 HORIZONTAL  Peak
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Op 10
Test Frequency: 1575.42MHz Polarity: Vertical
Level [dBuYim]
a0pF----- e m— A mq e — e — rm——————- —————— rmmm e mm g —r—— =
| 1 1 1 1 1 1 1 | 1 | 1 1 1 | 1
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oM 40M 50M  60M 80M  100M 200M 300M 400M  500M 700M 1G
Frequency [Hz]
FCC ClassB, field strength 3m
MEASUREMENT RESULT: "REI4III?OIU_fin "
11/17/2014 5:31PM
Frequency Level Transd Limit Margin Det. Height 2Zzimuth Polarization
MH=z dBpvV/m d dBuvV/m dB cm deg
14.60 -15.0 40.0 25.4 FE 100.0 7.00 WERTICAL
16.10 -15.4 40.0 23.9 1224 100.0 207.00 VERTICARL
28.30 -18.5 40.0 11.7 FE 100.0 309.00 VERTICAL
15.30 -14.¢ 40.0 24.7 1224 100.0 207.00 VERTICARL
25.30 -5.8 47.0 21.7 FE 100.0 269.00 WVERTICAL
34.20 4.3 47.0 12.8 EE 100.0 349.00 VERTICAL
100 Level {(dBuVim)
90
80 FCC CLASS-B PK
70
60 FCC CLASS-B AV
50
40 5
4
1 2 3
30
20
10
01000 1200 1500 2000 5000 6000
Frequency (MHz)
Mark Frequency Level Factor Reading Limit Margin Polarization Det.
MHz dBuw/m dB dBuv/m  dBuv/m dB
1 1141.78 38.77  -9.43 40.28 74.09 43.23 WVERTICAL Peak
2 1438.68 38.54 -8.19 38.73 74.00 43.46 VERTICAL Peak
3 1630.93 31.44 -8.38 39.82 74.00 42.56 VERTICAL Peak
4 2267.85 34.58 -4.97 39.55 74.00 39.42 VERTICAL Peak
5 2999.21 36.50 -3.34 39.84 74.08  37.50 VERTICAL Peak
6 3665.72 37.42 -1.54 38.96 74.00  36.58 VERTICAL Peak
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT

External photos of the EUT
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Internal photos of the EUT
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