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TEST REPORT

Test Report No. : TRE1311014701 E’):;ff' iglz
Equipment under Test : Digital Mobile Radio
Model /Type : MD652 U(1)
Listed Models : MD650 U(1), MD655 U(1), MD656 U(1),MD658 U(1)
Applicant : Hytera Communications Corporation Ltd.

HYT Tower,Hi-Tech Industrial Park North,Nanshan

Address District, Shenzhen China.518057
Manufacturer : Hytera Communications Corporation Ltd.
Address HYT Tower,Hi-Tech Industrial Park North,Nanshan
District,Shenzhen China.518057
Test Result PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1.TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 90 :10-01-2013: PRIVATE LAND MOBILE RADIO SERVICES.

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

47 CFR FCC Part 15 Subpart B: 10-01-2013 - Unintentional Radiators

FCC Part 210-01-2013: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL
RULES AND REG-ULATIONS
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2. SUMMARY
2.1. General Remarks
Date of receipt of test sample Nov 12, 2013
Testing commenced on Nov 12, 2013
Testing concluded on Dec 16, 2013

2.2. Product Description

Issued:2013-12-16

The Hytera Communications Corporation Ltd.’s Model: RD652 U(1) or the “EUT” as referred to in this report;
more general information as follows, for more details, refer to the user’'s manual of the EUT.

Name of EUT Digital Mobile Radio
Model Number MD650 U(1), MD652 U(1), MD655 U(1), MD656 U(1),MD658 U(1)
FCCID YAMMDG65XU1

Rated Output Power

25 Watts(43.98dBm)/1 Watts(30.00dBm)

Support data rate

9.6kbps

Modilation Type

FM for Analog Voice

4F SK for Digital Voice/Digital Data

4F SK for Digital Data

Analog 11KOF3E for 12.5KHz Channel Separation
Digital 7K60FXD for Digital Data only
7K60FXW for Digital Data & Digital Voice

Analog Voice 12.5KHz

Channel Separation Digital Voice/Data 12.5KHz
Digital Data 12.5KHz

Antenna Type External

Frequency Range From 406 MHz to 470 MHz

Maximum Transmitter Power Analog 29.51W for 12.5 KHz Channel Separation
Digital 29.79W for 12.5 KHz Channel Separation

Note: The product has the same digital working characters when operating in both two digitized voice/data
mode (7K60FXD and 7K60FXW). So only one set of test results for digital modulation modes are provided in

this test report.

2.3. Equipment under Test

Power supply system utilised

Power supply voltage

O] 120V /60 Hz O

115V / 60Hz

0|12V DC O

24V DC

@| Other (specified in blank below)

Test frequency list

DC 13.60V

Modulation Type Test Channel Channel Separation Test Frequency (MHz)
Ch1 406.5
Analog/FM Ch2 12.5KHz 435.0
Ch3 469.5
Ch4 406.5
Digital/4FSK Ch5 12.5KHz 435.0
Ché 469.5
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2.4. Short description of the Equipment under Test (EUT)
400-470 MHz U frequency band Digital Mobile Radio.

For more details, refer to the user’'s manual of the EUT.
2.5. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commission’s
requirement and operating in a manner which intends to maximize its emission characteristics in a continuous

normal application.
2.6. EUT operation mode

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.

El;z:ﬁzr:ation E::far:?;;o:‘::le Additional information

P12 Kz TX | T8 BTl e e e e
002 | PuowizcierTx_| The SuBTEns sl uin T moletn o 12 567 o
4FSICHB 12 5z Tx | T Ut 5 cet i FSK modulaton and 12 96 e
Op 5 FM+BW12.5KHz+RX :ehczﬁgtsyiggn;grteig E?/t[t)oc112?;.56K0|-\|/Z bandwidth FM channel for

Op 6 AFSK+BW12.5KHz+RX :ehczi?/qel:’iggnvsgrteiz Ef/t[t)oc112?;.56K0|-\|/Z bandwidth Digital channel for

2.7. 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. : /

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

This submittal(s) (test report) is intended for FCC ID: YAMMDG65XU1 filing to comply with FCC Part 90 rules.
2.9. Modifications

No modifications were implemented to meet testing criteria.

2.10.Note

1. The EUT is a U frequency band (400-470MHz) Digital Mobile Radio with GPS function,The functions of
the EUT listed as below:

Test Standards Reference Report
Radio FCC Part 90 TRE1311014701
MPE FCC Part 2.1093 TRE1311014702
MPE FCC Part 2.1093 TRE1311014703
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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
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT

DC 13.60V

Table 2-1 Equipment Used in Tested System

3.5. 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 3.39 dB (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 e (@))]
Modulation Characteristc | emmemeee (1)
Transmitter Frequency Behavior | emememees (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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3.6. Test Description

Test specification clause Test case Verdict
FCC Part 15.107 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
FCC Part 15.109 Receiver Conducted Spurious Emssion PASS

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

3.7. Equipments Used during the Test

IAC Power Conducted Emission

Name of Equipment Manufacturer Model Serial Number Calibration Due
Artificial Mains Rohde&Schwarz ESH2-75 100028 10/25/2014
EMI Test Receiver Rohde&Schwarz ESCS 30 100038 10/25/2014
Pulse Limiter Rohde&Schwarz ESHSZ2 100044 10/25/2014
EMI Test Software Rohde&Schwarz | ES-K1V1.71 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/25/2014
DC Power Conducted Emission
Name of Equipment Manufacturer Model Serial Number Calibration Due
Artificial Mains Rohde&Schwarz ESH2-Z6 100210 10/25/2014
Artificial Mains Rohde&Schwarz ESH2-76 100211 10/25/2014
EMI Test Receiver Rohde&Schwarz ESCS 30 100038 10/25/2014
Pulse Limiter Rohde&Schwarz ESHSZ2 100044 10/25/2014
EMI Test Software Rohde&Schwarz | ES-K1 V1.71 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/25/2014
Modulation Characteristic
Name of Equipment Manufacturer Model Serial Number Calibration Due
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/25/2014
Frequency Stability
Name of Equipment Manufacturer Model Serial Number Calibration Due
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/25/2014
Signal Generator Rohde&Schwarz SMTO03 100059 10/25/2014
Climate Chamber ESPEC EL-10KA 05107008 10/25/2014
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Transmitter Radiated Spurious Emssion

Name of Equipment Manufacturer Model Serial Number Calibration Due
Ultra-Broadband | p 68 Schwarz HL562 100015 10/25/2014
Antenna
EMI Test Receiver Rohde&Schwarz ESI 26 100009 10/25/2014
RF Test Panel Rohde&Schwarz TS /RSP 335015/ 0017 N/A
HORN ANTENNA Rohde&Schwarz HF906 100039 10/25/2014
Turntable ETS 2088 2149 N/A
Antenna Mast ETS 2075 2346 N/A
EMI Test Software Rohde&Schwarz | ES-K1V1.71 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/25/2014
Ultra-Broadband ShwarzBeck | VULB9163 538 10/25/2014
Antenna
Ultra-Broadband ShwarzBeck | VULB9163 539 10/25/2014
Antenna
HORN ANTENNA ShwarzBeck 9120D 1012 10/25/2014
HORN ANTENNA ShwarzBeck 9120D 1011 10/25/2014
TURNTABLE MATURO TT2.0 - N/A
ANTENNA MAST MATURO TAM-4.0-P - N/A

Emission Mask

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

TEST SET

Name of Equipment Manufacturer Model Serial Number Calibration Due
Receiver Rohde&Schwarz ESI 26 100009 10/25/2014
Attenuator R&S ESH3-22 100449 10/25/2014

RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/25/2014
High-Pass Filter Anritsu MP526B 6220875256 10/25/2014
High-Pass Filter Anritsu MP526D 6220878392 10/25/2014
Spectrum Analzyer Aglient E4407B MY44210775 10/25/2014
Spectrum Analzyer Rohde&Schwarz FSP40 1164.4391.40 10/25/2014
Transient Frequency Behavior

Name of Equipment Manufacturer Model Serial Number Calibration Due
Signal Generator Rohde&Schwarz SMTO03 100059 10/25/2014
Storage Oscilloscope Tektronix TDS3054B B033027 10/25/2014
RF COMMUNICATION HP 8920A 3813A10206 10/25/2014

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

I
oooo
< dogg ©

S

<

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.

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

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

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 If a 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.

A WN

Conducted Power Line Emission Limit

For intentional device, according to § 15.207(a) and RSS-Gen Section 7.2.4 for AC Power Conducted
Emission Limits is as following:

Fr n Maximum RF Line Voltage (dBuV)
m‘l'_fz)cy CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency
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TEST RESULTS

Remark: we tested all Op 1 to Op 6, recorded worst case at Op 1 and Op 3.

SCAN TABLE:@ "Voltage (S9K-— SOM)FINm
Short Description: 150K—-30M Voltage

Level [dBpYV]
7o
60

S0

40 To——d-- e T e 7 Rt e e e e e e T

30K f—
\ I \1"1 "li ,'|||L | IIII i
20 - %AHk#Hﬁ Hie
Yoy \ V \
10 |

!
20M 30M

Frequency [Hz]

MEASUREMENT RESULT: "HTW1216311 fin"
12/16/2013 1:28PM
Fregquency Lewval Transd Limit Margin Detector Lin=s PE
MHz dBuv das dBnv de
0.496500 39.70 10.4 56 1le6.4 QP + GND
0.604500 35.50 10.3 5¢ 20.5 QP + GND
0.622500 27 .00 10.3 56 29.0 QP + GND
1.458500 39.90 10.3 5¢ le.1 QP + GND
2.499000 31.10 10.3 56 24.9 QP + GND
MEASUREMENT RESULT: "HTW1Z216311 finZ2'"
12/16/2013 1:28PM
Fregquency Lewval Transd Limit Margin Detector Lin=s PE
MHz dBuv das dBnv de
0.496500 32.10 10.4 46 14.0 AV + GND
0.600000 28.40 10.3 4c 17.¢ AV + GND
1.500000 28.70 10.3 46 17.3 AV + GND
2.3598500 15.30 10.3 4c 30.7 AV + GND
2.472000 16.30 10.3 46 z29.7 AV + GND
2.5329500 18.80 10.3 46 27.2 AN + GND
SCAN TABLE:@: "Voltage JQMT.BQM)FINW
Short Description: 150K—-30M Voltage

Level [dBUY]
70
60
50
40

30
20
10

|
|
L L . H L i
150k 300k 400k 600k 800k ‘INI 2M 3M 4n 5I\.1 &M an  10M 20M 30M
Frequency [Hz]

® X X MES HTW1216312_ fin

MEASUREMENT RESULT: "HTW1216312 f£in'
1z2/1e/2013 1:32PM
Fregquency Level Transd Limit Margin Detector Line PE
MHz dBuv 4B dBnuv dB
0.501000 47 .20 10.4 56 8.8 QP - GIND
0.564000 34.10 10.3 56 21.9 QP — GND
0.595500 41 .60 10.3 56 14.4 QP - GIND
0.613500 33.50 10.3 56 22.5 QP — GND
2.4403500 41.30 10.3 56 14.7 QP - GIND
MEASUREMENT RESULT: "HTW1216312 fin2"
1z2/1e/2013 1:32PM
Fregquency Level Transd Limit Margin Detector Line PE
MHz dBuv 4B dBnuv dB
0.397500 31.%90 10.5 48 le.0 AWV - GIND
0.496500 40 .40 10.4 46 5.7 AN — GND
0.600000 35.30 10.3 4e 10.7 AWV - GIND
1.545000 29.80 10.3 46 l6.2 AN — GND
Z2.395500 29.00 10.3 4e 17.0 AWV - GND
2.512500 27 .70 10.3 4ée 18.3 AWV — GND
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Op3
SCAN TABLE: "Voltage (9K-30M)FIN"
Short Description: 150K-30M Veoltage
Level [dBpv]
T e, i e
1 1 1 1
] e SRR R ECT bbbk bk b eebeteteebntete toooo- boood--
T e T R .
40 - SRS S 4o
R S -
1 1

30

P
o . Mg, —H’M"LEWMH ”!HLW ________________ |

1 | 1
300k 400k 600k 800k 1M 2[\.1 3[\.1 4nM 5M 6M 8nM 10M 20M 30M
Frequency [Hz]

-10

® ® = MES HTW1216321_ fin

MEASUREMENT RESULT: "HTW1216321 fin"

12/16/2013 2:01PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB

0.492000 29.80 10.4 56 26.3 QP + GND

0.49¢500 35.60 10.4 5e 20.5 QP + GND

0.595500 31.80 10.3 56 24.2 QP + GND

0.600000 31.70 10.3 56 24.3 QP + GND

MEASUREMENT RESULT: "HTW1216321 fin2"

12/16/2013 2:01pPM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.402000 23.40 10.5 48 24.4 AV + GND
0.501000 30.70 10.4 46 15.3 AV + GND
0.505500 30.70 10.4 46 15.3 AV + GND
0.604500 25.60 10.3 46 20.4 AV + GND
SCAN TABLE:@ "Voltage (9K- 3(&4)Fﬂ]¢"
Short Description: 150K-30M Voltage

Level [dBp'v]

70
60
50
40
30 F 5 m—
\ N (al Y |
20 AR -~ +fu¢++| '
WAVAVVAWNAWAR: it
] —
10 VivA hJTﬁI‘ i
o W \/ ! 7
10 ! L ! ! L e . .
300k 400k 600k 800k ’II\I 2I\.-1 3mM 4M SI\.‘I &M amnM 10M 20M 30M
Frequency [Hz]
x x = MES HTW1l216322_fin
MEASUREMENT RESULT: "HTW1216322 fin"
12/1e/2013 Z2:04PM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.501000 39.70 10.4 56 16.3 QP - GND
0.573000 27.70 10.3 56 28.3 QP - GND
0.800000 34.50 10.3 56 21.5 QP — GND
0.809000 35.10 10.3 56 20.9 QP — GND
MEASUREMENT RESULT: "HTWZZIE&&ZQ_finZ"
12/16/2013 Z:04PM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dABpv daB
0.402000 25.60 l10.5 43 22.2 AV — GND
0.49e500 27 .30 10.4 46 18.8 AW — GND
0.501000 33.10 10.4 46 12.9 panvy - GND
0.510000 26.20 l10.4 46 1.8 AV — GND
0.804500 28.30 10.3 46 17.7 AW — GND
2.832000 18.00 10.3 46 28.0 AV — GND
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4.2. 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 §90.211(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 f0: 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 Power
Spectrum
Analyzer
Supply/DC
13.60 V
TEST PROCEDURE

1 The EUT was placed on a turn table which is 0.8m above ground plane.

2 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).

Set EUT as normal operation.

Set SPA Center Frequency = fundamental frequency, RBW=300Hz, VBW= 3 KHz, span =50 KHz.

Set SPA Max hold. Mark peak, Set 99% Occupied Bandwidth and 26dB Occupied Bandwidth.

Set SPA Center Frequency=fundamental frequency, set =300Hz, VBW=1 KHz, span=50 KHz for 12.5
channel spacing.

[e)JN&) IF - @V]
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Remark:We tested Op 1 to Op 4,reocrded worst case at Op 1,0p 3

4.2.1 Occupied Bandwidth

Issued:2013-12-16

Occupied Bandwidth

Modulation Channel Operation Test Test Frequency (KHz)
Type Sparation Mode Channel (MHz) 99% 26dB
Ch1 406.5 9.80 1040
Analog/FM 12.5KHz Op1 Ch2 435.0 9.90 10.50
Ch3 469.5 9.95 10.50
Ch4 406.5 7.30 9.00
Digital/4FSK 12.5KHz Op3 Ch5 435.0 7.75 9.50
Ché 469.5 7.55 9.50
Limit 11.25KHz for 12.5KHz Channel Separtion
Test Results PASS
Plots of 99% and 26dB Bandwidth Measurement
. . Test Occupied .
Mo;i_;:)aélon S(e::::l;r;iec:n Opn::;%téon CI‘T::rt\el Frequency | Bandwidth (KHz) (Ll’zrl:\;t) Results
(MHz) 99% 26dB
FM 12.5 KHz Op1 Ch1 406.5 9.80 10.40 11.25 PASS
@ “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -23.81 dB
Ref 50.5 dBm “Att 40 dB SWT 560 ms 5.150000000 kHz
50 Of‘F’;et 20|5 dB OBW 9[.800000p00 kHz
Marker| 1 [T1 |1
L 40 44l 62 dBn
406}.500000p00 MHz
MA)FZ: n n Delta p [T1 ]
| re 12 -5|.250000p00 :;z o
- ;7 ‘ ’ P Temp 1| [T1 0B
I \ 406 495050p00 Vs
10 Temp 2| [T1 OBW]1
22149 dBm
/\ \ {\ 406|.504850Pp00 MHz
r-20 i q
P R 1P Y '\nr\AMhJ w ‘A“UWJN‘ Al m
WV“IW M PA I 4 Ty Yvevite
Center 406.5 MHz 5 kHz/ Span 50 kHz
Date: 12.DEC.2013 15:37:55
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. . Test Occupied .
Modulation Channel | Operation Test -Up Limit
Type Separation Mode Channel Frequency | Bandwidth (KHz) (KH2) Results
(MHz) 99% 26dB
FM 12.5 KHz Op1 Ch2 435.0 9.90 10.50 11.25 PASS
® *RBW 300 Hz Delta 3 [T1 ]
“VBW 3 kHz -28.08 dB
Ref 50.5 dBm “Att 40 dB SWT 560 ms 5.300000000 kHz
50 Offpet 20]5 dB OBW 9|-900000pP00 KHz
Marker| 1 [T1
|10 43|02 dBm
434].999950Pp00 MHz
;AiH n Delta p [T1 ]
| 30. 2348—eB— LvL
)t 12 -5|.200000p00 kHz
? ’ ) Temp 1| [T1 OBY\]
20 = 357 abm|
{ \ 434].995000Pp00 MHz
10 Temp 2| [T1 OBW]
23(58 dBm
n n 435{.004900p00 MHz
-0
| L
| -10 Wt g
T
| Al 4 1 1
MW‘WVW{UWW%\]‘ i L T WVV\
|40
Center 435 MHz 5 kHz/ Span 50 kHz
Date: 12.DEC.2013 15:51:48
. . Test Occupied -
Modulation Channel | Operation Test -up Limit
Type Separation Mode Channel Frequency | Bandwidth (KHz) (KHz) Results
y (MHz) 99% 26dB
FM 12.5 KHz Op 1 Ch3 469.5 9.95 10.50 11.25 PASS
@ “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -27.14 dB
Ref 50.5 dBm *Att 40 dB SWT 560 ms 5.250000000 kHz
50 Offket 20[5 dB OBW 9[.950000000 kHz
Marker| 1 [T1
| 10 42184 dem
P 460[.000000p00 MHz
MAXH {\ Delta p [T1 ]
130 45—eB— L1
)t |2 -5|.250000p00 kHz
? Temp 1| [T1 OB\]
20 27116 dBm|
T A 459(. 995000000 MHz
| 10 Temp 2| [T1 OBY\1
24|10 dBm
460].004950p00 MHz
Lo
w 3DB
10 T
|20 W’Al W
Ny W A
gt W R T
L 40
Center 460 MHz 5 kHz/ Span 50 kHz
Date: 12_.DEC.2013 15:54:09
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. . Occupied .
Modulation Channel | Operation Test L Band 'dph KH Limit
Type Separation Mode Channel AL Andwidthi{Kliz) (KHz) R
(MHz) 99% 26dB
4FSK 12.5 KHz Op3 Ch4 406.5 7.30 9.00 11.25 PASS
@ “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -25.70 dB
Ref 50.5 dBm *Att 40 dB SWT 560 ms 3.950000000 kHz
50 Offket 20[5 dB 1 OBW 7/.300000p00 kHz
Marker| 1 [T1 ]I
L 10 44003 dBn
406}.500600Pp00 MHz
;Aiﬁ Delta p [T1 ]
|30 - 2EE88—eB—| L
Ni %; -5[.050000p00 kHz
Temp 1| [T1 OB\V]
20 T 2497 dBm|
,l t 406}.496250Pp00 MHz
~10 ,\ b Temp 2| [T1 OB\]
2399 dBm
{J \4 406/.503550p00 MHz
~0.
/ \\ 3DB
/ |
L-20 rf" \\A
| a0 ..A.AMM/\/ \Aﬁnm
Sy sty v M WL TR
L-40
Center 406.5 MHz 5 kHz/ Span 50 kHz
Date: 12.DEC.2013 15:19:49
. . Test Occupied -
M°‘}'”'a;'°“ sgh:r“art‘ﬁ)'n Ophﬁ;z?" CJ:::‘eI Frequency | Bandwidth (KHz) (LK"::) Results
yp P (MHz) 99% 26dB
4FSK 12.5 KHz Op3 Ch5 435.0 7.75 9.50 11.25 PASS
@ “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -24.30 dB
Ref 50.5 dBm *Att 40 dB SWT 560 ms 4.050000000 kHz
50 Offket 20|5 dB 1 OBW 7[.750000000 kHz
Marker| 1 [T1
L0 /‘\J. 4376 dBm
435].000650Pp00 MHz
;AiH Delta p [T1 ]
| 30 1] - 2642—eB— LvL
-5|.450000000 kHz
\d Temp 1| [T1 OB\]
20 7I57 dBm|
w 434].996100p00 MHz
10 M& Temp 2| [T1 OBY]
26|36 dBm
/ 1\ 435|.003850p00 MHz
Lo
(Q{ \’1 3DB
L-10 A
--20
o /"r‘ WL(“A JM s 4
!ﬁ%wmﬁ ]W %) qdw ¥ K] VW'W‘M AT
L-40
Center 435 MHz 5 kHz/ Span 50 kHz

Date:

12.DEC.2013 15:29:38
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. . Test Occupied .
Mo#;lpaélon sg’:;::::ﬁ)ln OPI\::;T;:" CPT:::IeI Frequency | Bandwidth (KHz) (LKI:I‘:) Results
(MHz) 99% 26dB
4FSK 12.5 KHz Op3 Ché 469.5 7.55 9.50 11.25 PASS
@ “RBW 300 Hz Delta 3 [T1 ]
*VBW 3 kHz -26.36 dB
Ref 50.5 dBm “Att 40 dB SWT 560 ms 4.050000000 kHz
50 Offpet 20]5 dB 1 OBW 7[.550000000 kHz
Marker| 1 [T1
|40 A 44|02 g (M
P /./vm V\ﬂ\ 469].500650Pp00 MHz
e Delta P [T1 ]
| J \/%'\2 o] 450000h00 Kl
. Temp 1| [T1 OBY\]
20 24146 dBm
L W 469|.496100Pp00 MHz
|10 ﬂ Temp 2| [T1 OBY\]
2573 dBm
N/j V\ 469|.503650p00 MHz
Mfﬂ \w\
W M/“"AJ \,‘%
S i i Wil e
|40
Center 469.5 MHz 5 kHz/ Span 50 kHz
Date: 12.DEC.2013 15:35:26
4.2.2 Emission Mask
Modulation Channel Operation Test Test Frequency Applicable RBW
Type Sparation Mode Channel (MHz) Mask (Hz)
Ch1 406.5 D 300
Analog/FM 12.5 KHz Op1 Ch2 435.0 D 300
Ch3 469.5 D 300
Ch4 406.5 D 300
Digital/4FSK 12.5 KHz Op3 Ch5 435.0 D 300
Ché 469.5 D 300
Test Results PASS

Plots of Emission Mask Measurement

Referred as the attached plot hereinafter
Note: The Black curve represents unmodulated signal.
The Blue curve represents modulated signal.
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Modulation | Channel | Operation Test FreTiztnc Applicable | RBW ?:'::'o Results
Type Separation Mode Channel (I(\IIIHz) y Mask (Hz) (KHZ.)
FM 12.5KHz Op 1 Ch1 406.5 D 300 2.5 PASS
® “RBW 300 Hz Marker 1 [T1 ]
*VBW 3 kHz 44 .53 dBm
Ref 45 dBm *Att 40 dB 1 SWT 560 ms 406 .500000000 MHz
Offget 20|5 dB i
40
I n [ A]

EIHE -20. ’
ZI

/ \

L -10. w 3DB

SRS . N .

| el Ly

AV
A U’U

Center 406.5 MHz 5 kHz/ Span 50 kHz

Date: 16.DEC.2013 13:57:09
Modulation | Channel | Operation Test FreT?JSetnc Applicable | RBW ?:l::m Results
Type Separation Mode Channel (IC\IIIHz) y Mask (Hz) (KH(:.)
FM 12.5KHz Op 1 Ch2 435.0 D 300 2.5 PASS
® *RBW 300 Hz Marker 1 [T2 ]
*VBW 3 kHz 44 _.66 dBm
Ref 45 dBm “Att 40 dB 1 SWT 560 ms 435 .000000000 MHz

Offget 20|5

dB

1 PK

VIEW

N
T

--50:

Center

Date:

435 MHz

5 kHz/

16.DEC.2013 14:03:18

Span 50 kHz
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Modulation | Channel | Operation Test Fre-c:iztncy Applicable | RBW ?:'::(;o Results
Type Separation Mode Channel (MHz) Mask (Hz) (KHz)
FM 12.5KHz Op 1 Ch3 469.5 D 300 2.5 PASS
® “RBW 300 Hz Marker 1 [T2 ]
*VBW 3 kHz 44 .53 dBm
Ref 45 dBm *Att 40 dB 1 SWT 560 ms 469 .500000000 MHz
Offget 20|5 dB
40
[
1 PKEN <l ’
/ \
-10. UJ 3DB
o | |/ L
" I f "\M \
Center 469.5 MHz 5 kHz/ Span 50 kHz
Date: 16.DEC.2013 14:05:41
Modulation | Channel | Operation Test Fre:(;setncy Applicable | RBW ?:l::(;o Results
Type Separation Mode Channel (MHz2) Mask (Hz) (KHz)
4FSK 12.5KHz Op3 Ch1 406.5 D 300 / PASS
® *RBW 300 Hz Marker 1 [T2 ]
*VBW 3 kHz 44 _50 dBm
Ref 45 dBm “Att 40 dB 1 SWT 560 ms 406 .500000000 MHz

Offget 20|5

dB

1 PK

p

A

VIEW

J

1\

LVL

N
T

/

L\

/
/

Al

.

EM_D

k
|

--40

",

--50:

Center

Date:

406.5 MHz

16.DEC.2013 14:16:02

5 kHz/

Span 50 kHz




Report No.: TRE1311014701

Page 21 of 85

Issued:2013-12-16

Modulation | Channel | Operation Test Fre-c:iztncy Applicable | RBW ?:'::(;o Results
Type Separation Mode Channel (MHz) Mask (Hz) (KHz)
4FSK 12.5KHz Op3 Ch2 435.0 D 300 / PASS
® “RBW 300 Hz Marker 1 [T2 ]
*VBW 3 kHz 44 .67 dBm
Ref 45 dBm *Att 40 dB 1 SWT 560 ms 435 .000000000 MHz
Offget 20|5 dB
40
i
1 PKEN <l ﬁj{
/t T
ool | /[ SR
| Tty
Center 435 MHz 5 kHz/ Span 50 kHz
Date: 16.DEC.2013 14:19:25
Modulation | Channel | Operation Test Fre:(;setncy Applicable | RBW ?:l::(;o Results
Type Separation Mode Channel (MHz2) Mask (Hz) (KHz)
4FSK 12.5KHz Op3 Ch3 469.5 D 300 / PASS
® *RBW 300 Hz Marker 1 [T2 ]
*VBW 3 kHz 44 .54 dBm
Ref 45 dBm “Att 40 dB 1 SWT 560 ms 469 .500000000 MHz
Offset 20|5 dB ¥
| i

1 PK |30

VIEW

-20-.

LVL

N
T

-10.

0.

--10:

EM_D

--20

--40

AR

MV

--50:

Center

Date:

469.5 MHz

5 kHz/

16.DEC.2013 14:22:32

Span 50 kHz
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4.3. 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

2

3

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

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

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

2

3

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.

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.

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 Generator

Antenna

P P
Q™ T

Receiving Antenna

Am plifier

3 .

Attenuator

Fiter

=
A

Ehddaaaa

Y
D

Receiving Antenna

Filter Amplifier

Attenuator

LAAAA
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TEST PROCEDURE

1. EUT was placed on a 1.50 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
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 (Pwe,) 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 (Pyea) 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)=Pyea- 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- Po - G,

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 (fq in
kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (28.12) =64.49 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (29.85) =64.75 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 (29.85) = -20 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 (fq in
kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (28.58) =54.56 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (29.85) =64.75 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 (29.85) = -20 dBm

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 5 GHz.
3. *** means that the emission level is too low to be measured or at least 20 dB down than the limit.



Report No.: TRE1311014701

TEST RESULTS

Page 24 of 85

Issued:2013-12-16

Remark:We tested Op 1 to Op 4.recorded worst case at Op 1 and Op 3.

Modulation Type:FM

Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Ch1 Test Frequency: 406.5MHz
Frequency Puea Path Antenna Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)

1219.50 -46.67 0.87 6.38 2.15 -43.31 -20.00 H
2032.50 -47.64 1.13 10.03 2.15 -40.89 -20.00 H
2845.50 -58.34 1.30 10.95 2.15 -50.84 -20.00 H
1219.50 -44.87 0.87 6.38 2.15 -41.51 -20.00 V
2032.50 -45.38 1.13 10.03 2.15 -38.63 -20.00 V
2845.50 -57.67 1.30 10.95 2.15 -50.17 -20.00 V

coo .oe s cee cee coo s V

Modulation Type:FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Ch2

Test Frequency: 435.0MHz

Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1305.00 -48.35 0.92 6.36 2.15 -45.06 -20.00 H
1740.00 -47.38 1.06 9.88 2.15 -40.71 -20.00 H
2175.00 -54.32 1.10 9.29 2.15 -48.28 -20.00 H
coo .oe s cee cee coo s H
1305.00 -46.38 0.92 6.36 2.15 -43.09 -20.00 \Y
1740.00 -45.32 1.06 9.88 2.15 -38.65 -20.00 \Y
2175.00 -55.20 1.10 9.29 2.15 -49.16 -20.00 \Y
cee cee cee cee cee cee cee V
Modulation Type:FM
Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Ch3 Test Frequency: 469.5MHz
Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1408.50 -47.68 0.92 7.25 2.15 -43.50 -20.00 H
2437.50 -42.15 1.29 10.56 2.15 -35.03 -20.00 H
2817.00 -55.48 1.29 10.89 2.15 -48.03 -20.00 H
1408.50 -48.38 0.92 7.25 2.15 -44.20 -20.00 \Y
2437.50 -43.68 1.29 10.56 2.15 -36.56 -20.00 \Y
2817.00 -54.97 1.29 10.89 2.15 -47.52 -20.00 \Y
.en cee eee eee “ee een eee \V
Modulation Type:4FSK
Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ch4 Test Frequency: 406.5MHz
Frequency Pmea Path Antenna Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1219.50 -46.76 0.87 6.38 2.15 -43.40 -20.00 H
2032.50 -48.67 1.13 10.03 2.15 -41.92 -20.00 H
2845.50 -57.65 1.30 10.95 2.15 -50.15 -20.00 H
1219.50 -45.65 0.87 6.38 2.15 -42.29 -20.00 V
2032.50 -44.20 1.13 10.03 2.15 -37.45 -20.00 V
2845.50 -58.67 1.30 10.95 2.15 -51.17 -20.00 V
coo .oe s s cee coo s V
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Modulation Type:4FSK

Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ch5 Test Frequency: 435.0MHz
Frequency Puea Path Antenna Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1305.00 -48.71 0.92 6.36 2.15 -45.42 -20.00 H
1740.00 -46.82 1.06 9.88 2.15 -40.15 -20.00 H
2175.00 -53.86 1.10 9.29 2.15 -47.82 -20.00 H
coo .oe s cee cee coo s H
1305.00 -47.21 0.92 6.36 2.15 -43.92 -20.00 V
1740.00 -46.98 1.06 9.88 2.15 -40.31 -20.00 V
2175.00 -55.48 1.10 9.29 2.15 -49.44 -20.00 V
Modulation Type:4FSK
Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ché Test Frequency: 469.5MHz
Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1408.50 -47.35 0.92 7.25 2.15 -43.17 -20.00 H
2437.50 -43.48 1.29 10.56 2.15 -36.36 -20.00 H
2817.00 -55.67 1.29 10.89 2.15 -48.22 -20.00 H
1408.50 -48.72 0.92 7.25 2.15 -44.54 -20.00 \Y
2437.50 -43.15 1.29 10.56 2.15 -36.03 -20.00 \Y
2817.00 -54.25 1.29 10.89 2.15 -46.80 -20.00 \Y
een coe .ee eee eee een eee V
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4.4. 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 (fq in
kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (28.12) =64.49 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (29.85) =64.75 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 (29.85) = -20 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 (fy in
kHz) of more than 12.5 kHz at least:

Low: 50 + 10 log (Pwatts) = 50 + 10 log (28.58) =54.56 dB

High: 50 + 10 log (Pwatts) = 50 + 10 log (29.85) =64.75 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,
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In this application, the EL is 43.98 dBm.
Limit (dBm) =43.98-50-10log10 (29.85) = -20 dBm

Issued:2013-12-16

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2.The measurement frequency range from 30 MHz to 5GHz.

TEST RESULTS
Test Maximum Conducted Maximum Conducted Spurious
Operation Test F Spurious Emissions Below 1GHz Emissions Above 1GHz
Mode Channel requency Frequency Datum Frequency Datum
(MHz)
(MHz) (dBm) (MHz) (dBm)
Ch1 406.5 226.46 -23.27 3584.00 -44.58
Op1 Ch2 435.0 355.15 -24.24 3584.00 -44.12
Ch3 469.5 255.15 -23.32 3696.00 -44.87
Ch1 406.5 250.20 -23.25 3112.00 -44.98
Op2 Ch2 435.0 125.36 -23.57 3128.00 -44.60
Ch3 469.5 103.67 -24.25 3184.00 -44.82
Ch4 406.5 436.38 -24.05 3272.00 -43.53
Op3 Ch5 435.0 268.17 -24.35 3264.00 -44.58
Che 469.5 138.56 -23.47 3160.00 -44.64
Ch4 406.5 273.57 -23.67 3304.00 -44.78
Op4 Ch5 435.0 235.67 -24.38 3176.00 -44.95
Che 469.5 378.51 -23.81 3160.00 -44.08
Limit -20dBm for 12.5KHz Channel Separtion

Test Results

PASS

Plots of Spurious Emission on Antenna Port Measurement

Maximum Conducted Spurious

Maximum Conducted Spurious

Operation Test FreT?JSetnc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op 1 Ch1 406.5 226.46 -23.27 3584.00 -44.58 -20.00
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 50 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 4061940000000 MHz
Offget 20|5 dB
40
[A ]
1 PKE g<lo]
o LVL
-10
-o
--10 3DB
T | EL TP T ATt T W PV 1 WANTINTITE SWTPEN WTEPAIE on pphl
--30.
--40.
--50.

Date:

Start 30 MHz

47 MHz/

16.DEC.2013 14:28:29

Stop 500 MHz
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@ “RBW 100 kHz Marker 1 [T1 1]
“VBW 300 kHz -48.18 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 926 .000000000 MHz
20 Offget 20|5 dB
A
10 [ A
MAXH
-0 LVL
--10.
20. D1 20 Bm
--30.
30B
--40.
1
) 4 b ) I [T |l L TR Y In I n
Wwvwww UATLUAAL el A SUSIVED [ SltveL A VAR il v et it
--60:
--70.
Start 500 MHz 50 MHz/ Stop 1 GHz
Date: 16.DEC.2013 14:52:15
@ *RBW 1 MHz Marker 2 [T1 ]
“VBW 3 MHz -46.66 dBm
Ref 20.5 dBm “Att 10 dB SWT 80 ms 1.216000000 GHz
20 Offget 20|5 dB Marker| 1 [T1 ||
-44158 dBm
10 3|. 584000000 GHz
1 PK]
MAXH
-0 LVL
10
20 b1 20 o
--30.
30B
--40. T
7 *’M@«M
_750T M M
AV TN TIPSR (YWY C Werv Py
--60.
70
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 14:52:47
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op 1 Ch2 435.0 355.15 -24.24 3584.00 -44.12 -20.00
@ *“RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .59 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 435.140Q00000 MHz
Offget 20(5 dB
40
1 PKE elY]
MAXH
20
-10
-o
—--10: 3DB
TTIO  IYAVL VPPN "IN TPV [RYUNIRIY WALV T DAY W R e \/MW
--30.
--40.
--50.

Start 30 MHz 47 MHz/

Date: 16.DEC.2013 14:29:20

“RBW 100 kHz

Stop 500 MHz

Marker 1 [T1 ]

*VBW 300 kHz -44 .82 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 870.000000000 MHz
20 Offpet 20]5 dB
A
1o [ A
1 PK]
MAXH
-0 LVL
--10.
20 b1 20 g
--30.
3DB
--40.
1
Pt o] LW¢AN,lvvvv PUTONT | — {ﬁ;LAJW Lo -
--60.
--70.
Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 14:58:22
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*RBW 1 MHz Marker 1 [T1 ]

“VBW 3 MHz -44_.12 dBm
Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.584000000 GHz
20 Offfet 20[5 dB
-10 l‘
MAXH
BY LvVL
--10.
--30.
--40. T D
. MMWMM
;LMthQprm¢ﬁ¢%44wMﬁnﬂNv4MN#
--60.
--70.
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 16.DEC.2013 15:01:05
Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op 1 Ch3 469.5 255.15 -23.32 3696.00 -44.87 -20.00

®

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]
44 .49 dBm

Ref 45 dBm “Att 40 dB SWT 50 ms 469.92000000Q MHz
Offget 20(5 dB
40
30
LVL
-20
10
o
--10 3DB
20 b1 20 g
JETRN W AT WA TR T WL T WS ATV PNV WITY W TSR 1P A
--30.
--40.
--50.
Start 30 MHz 47 MHz/ Stop 500 MHz

Date: 16.DEC.2013 14:30:48
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@ “RBW 100 kHz Marker 1 [T1 1]
*VBW 300 kHz -42.06 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 939.000000000 MHz

20 Offpet 20|5 dB

-0 LVL

—--10.

20 D1 20 ldBm

—--30:

--40

EQ ! - Il A , ! {r‘i}WVKN ) I

—--60:

--70

Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 14:59:14

% *RBW 1 MHz Marker 1 [T1 ]

“VBW 3 MHz -44.87 dBm
Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.696000000 GHz
20 Offket 20]5 db

-0 LVL

—--10

20. D1 20 4B

—-30

--40

—-50.

—--60-

--70

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 14:59:36



Report No.: TRE1311014701

Page 32 of 85 Issued:2013-12-16

Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op?2 Ch1 406.5 250.20 -23.25 3112.00 -44.98 -20.00

®

Date:

Date:

*RBW 100 kHz
*VBW 300 kHz
SWT 50 ms

Marker 1 [T1 ]
30.18 dBm
406 .940000000 MHz

Ref 45 dBm “Att 40 dB

Offget 205 dB

LvL

-0

—--10

3DB

20. D1 20 B

—--30

L 40

—--50

Start 30 MHz 47 MHz/ Stop 500 MHz

16.DEC.2013 14:31:50

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]
-47.95 dBm

Ref 20.5 dBm “Att 10 dB SWT 50 ms 813.000000000 MHz
20 Offfet 20]5 dB

A
1o [ A
-0 LVL
—-10:

20 o1 20 lag

--30:

3DB
40

1

Al I.IWA“A AN fugdo-Lodod J"‘“v‘.“ T‘v‘v‘-.“ AN A I TR B
-—60:
--70
Start 500 MHz 50 MHz/ Stop 1 GHz

16.DEC.2013 15:03:28
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*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -44_98 dBm
Ref 20.5 dBm *Att 10 dB SWT 80 ms 3.112000000 GHz
20 Offket 20]5 dB
10
Lo
--10:
20. D1 20 Bm
--30:
--40
1
| o WA M et gl At
P TR WP e
--60:
--70.

Start 1 GHz

400 MHz/

Stop 5 GHz

Issued:2013-12-16

LvVL

Date: 16.DEC.2013 15:07:32
Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op?2 Ch2 435.0 125.36 -23.57 3128.00 -44.60 -20.00
% *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 29.88 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 435.140000000 MHz
Offget 20|5 dB
-40
1
1 PKE gElo]
MAXH
20
-10
-o.
--10- 3DB
WWWMWWWMWWWWMWW
--30.
--40
--50.
Start 30 MHz 47 MHz/ Stop 500 MHz

Date: 16.DEC.2013 14:32:50
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@ “RBW 100 kHz Marker 1 [T1 1]
*VBW 300 kHz -47.71 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 837.000000000 MHz

20 Offpet 20|5 dB

10 [ A
1 PK
MAXH
-0 LVL
--10
20. D1 20 Bm
--30.
30B
--40

1
Aot B e L

—--60:

--70

Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 15:04:21

@ *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -44 .60 dBm
Ref 20.5 dBm *Att 10 dB SWT 80 ms 3.128000000 GHz
20 Offget 20|5 dB
A
10 [ A |
1 PK]
MAXH
-0 LVL
10
20 b1 29 lus
--30:
30B
--40 T
. P ““WWMM}M
NIV WINWIPY: TVTRRINY VY
--60
70
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 15:06:35
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op?2 Ch3 469.5 103.67 -23.25 3184.00 -44.82 -20.00

*RBW 100 kHz
*VBW 300 kHz
SWT 50 ms

®

Ref 45 dBm “Att 40 dB

Marker 1 [T1 ]
30.04 dBm
469.920000000 MHz

Offget 20|5 dB

LvL

-0

—--10

20. D1 20 4B

3DB

—--30:

FINTP RIS IR 11| WORNUHE RYGTT Y NN AT W PYTOYI RO YA PPY

L 40

—--50

Start 30 MHz 47 MHz/

Date: 16.DEC.2013 14:33:41

“RBW 100 kHz
*VBW 300 kHz
SWT 50 ms

Ref 20.5 dBm “Att 10 dB

Stop 500 MHz

Marker 1 [T1 ]
-47.61 dBm
901 .000000000 MHz

20 Offset 20|5 dB

-0

—-10

20. D1 20 B

—--30:

L 40

nw) | AL W L)
o P R AR AT Vi ey

--60:

--70

Center 750 MHz 50 MHz/

Date: 16.DEC.2013 15:05:12

Span 500 MHz
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“RBW 1 MHz

Marker 1 [T1 ]

*VBW 3 MHz -44.82 dBm
Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.184000000 GHz
20 Offfet 20]5 dB
10
Lo
——-10:
20. Iml 20 Bm
——-30:
--40 -
MMWW N
——50:
MAS At A
——60:
--70.
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 15:05:41
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LvVL

Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op3 Ch4 406.5 436.38 -24.05 3272.00 -43.53 -20.00
@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 44 .54 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 4061940000000 MHz
Offget 20(5 dB
40
1 PKE le]
MAXH
20
-10
-0
--10 3DB
POWIRINITRYS IR WYY FINRTVN RYR T PRI
--30.
--40.
--50.
Start 30 MHz 47 MHz/ Stop 500 MHz

Date: 16.DEC.2013 14:39:28
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% “RBW 100 kHz Marker 1 [T1 1]
*VBW 300 kHz -47.87 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 813.000000000 MHz

20 Offpet 20|5 dB

-0 LVL

—--10.

20 D1 20 ldBm

—-30.

--40

%) NP " PITURFIR T "I TR 1 TN, (WY & YA‘ 4l Al N
i o Lvi I IA PP~ v W A

—--60:

--70

Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 15:11:04

@ *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -43.53 dBm

Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.272000000 GHz

20 Offpet 20|5 dB

10

-0 LVL

--10:

20. D1 20 4B

3DB

--40 4+

--70:

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 15:14:50
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op3 Ch5 435.0 268.17 -24.35 3264.00 -44.58 -20.00
® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .71 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 435.140Q00000 MHz
Offset 20|5 dB
40
1 PKE geie
MAXH|
LvL
20
10
o
- 10 3DB
U AL A A A AL AN A AS AN S nilip N LJ,Aduhu»th
--30
- 40.
50
Start 30 MHz 47 MHz/ Stop 500 MHz
Date: 16.DEC.2013 14:40:33
@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -42.72 dBm
Ref 20.5 dBm *Att 10 dB SWT 50 ms 870.000000000 MHz
20 Offfet 20|5 dB
10
1 PK]
MAXH
Lo LVL
L-10
-30.
3DB
--40. -
AR ATt t YV VA VAT AR M v e e e
--60.
--70
Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 15:11:52




Report No.: TRE1311014701

®

Page 39 of 85

“RBW 1 MHz
“VBW 3 MHz

Marker 1

[T1 1
-44.58 dBm

Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.264000000 GHz
20 Offpet 205 db
-10.
1 PK]|
MAXH
-0
--10:
. br ool
30
L 40 -
. VIWE\ O G -
RwV: 7| YW RV VNP WYY
|--60:
70
Start 1 GHz 400 MHz/ Stop 5 GHz

Issued:2013-12-16

LVL

3DB

Date: 16.DEC.2013 15:14:01
Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op3 Ché6 469.5 138.56 -23.47 3160.00 -44.64 -20.00

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]

44 .52 dBm

Ref 45 dBm “Att 40 dB SWT 50 ms 469.92000000Q MHz
Offget 20|5 dB
40
30
MAXH
20
-10
-0
--10.
20 D1 20 ke
NPT FRRTTIEN Y (ETAIY, T Y NP Y SPT TR TNV  JVRY 1 SUTE ST JURNTYON
--30.
--40.
--50.
Center 265 MHz 47 MHz/ Span 470 MHz

Date:

16.DEC.2013 14:41:20

LvVL
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% “RBW 100 kHz Marker 1 [T1 1]
*VBW 300 kHz -41.97 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 939.000000000 MHz

20 Offpet 20|5 dB

-0 LVL

—--10.

20 D1 20 ldBm

—--30.

--40

—--60:

--70

Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 15:12:37

@ *RBW 1 MHz Marker 1 [T1 ]

“VBW 3 MHz -44_64 dBm
Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.160000000 GHz
20 Offket 20|5 dB

10

-0 LVL

--10:

20. D1 20 4B

30B
--40

--50

—--60-

--70:

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 15:13:07
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op 4 Ch4 406.5 273.57 -23.67 3304.00 -44.78 -20.00

*RBW 100 kHz
*VBW 300 kHz
SWT 50 ms

®

Ref 45 dBm “Att 40 dB

Marker 1 [T1 ]

30.26 dBm

406 .940000000 MHz

Offget 20|5 dB

LvL

-0

—--10

20. D1 20 4B

3DB

—--30:

L 40

—--50

Start 30 MHz 47 MHz/

Date: 16.DEC.2013 14:43:15

“RBW 100 kHz

Stop 500 MHz

Marker 1 [T1 ]

“VBW 300 kHz -48.15 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 889.000000000 MHz
20 Offpet 20]5 db
A
L10 [ A ]
1 PK]
MAXH
Lo LVL
--10
20 b1 29 lus
--30
3DB
--40.
1
| . b Y I M
T av v St b A e Sy Se B sy S R S e ST S
--60:
--70
Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 15:15:53
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“Att 10 dB
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“RBW 1 MHz Marker
“VBW 3 MHz

SWT 80 ms

1 [T1 ]
-44.78 dBm

3.304000000 GHz

Issued:2013-12-16

20 Offfet 20[5 dB
-10
MAXH
BY LvVL
--10.
--30.
40 D
- ML LOUNAR g A
NVCYTIZS TSI LW (T
--60.
--70.
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 16.DEC.2013 15:19:17
Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op4 Ch5 435.0 235.67 -24.38 3176.00 -44.95 -20.00
% “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.18 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 435.140000000 MHz
Offget 20|5 dB
-40
(A
1
1 PRIl -
MAXH
20
-10
o
-—-10- 3DB
s e N AMAP M A g AN AN A gt A MBUUMMWMNMM\JNW
--30.
--40
--50.

Date:

Start 30 MHz

47 MHz/

16.DEC.2013 14:44:16

Stop 500 MHz
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% “RBW 100 kHz Marker 1 [T1 1]
*VBW 300 kHz -47.74 dBm
Ref 20.5 dBm “Att 10 dB SWT 50 ms 574_.000000000 MHz

20 Offpet 20|5 dB

-0 LVL

—--10.

20 D1 20 ldBm

—--30.

--40

LL A ) I I [N | |
S e e v v P By,

—--60:

--70

Start 500 MHz 50 MHz/ Stop 1 GHz

Date: 16.DEC.2013 15:16:35

@ *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -44_95 dBm

Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.176000000 GHz

20 Offget 20|5 dB

10

-0 LVL

--10:

20. D1 20 4B

30B
--40

--50

—--60-

--70:

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 15:18:31
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op 4 Ché6 469.5 378.51 -23.81 3160.00 -44.08 -20.00
@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.16 dBm
Ref 45 dBm “Att 40 dB SWT 50 ms 469.920000000 MHz
Offget 20|5 dB
-40
1
1 PKE g&le] v
MAXH
20
-10
-0
--10- 3DB
IPUTERYIR T EYRVA RYPRTILY FRRRT VYT PPRTY NI TRRIN| EPRTTIOEY MO VTP BRI W) RO
--30.
40
--50.

Start 30 MHz 47 MHz/

Date: 16.DEC.2013 14:45:09

“RBW 100 kHz

Stop 500 MHz

Marker 1 [T1 ]

*VBW 300 kHz -47 .88 dBm
Ref 20.5 dBm *Att 10 dB SWT 50 ms 960 .000000000 MHz
20 Offpet 20|5 dB
A
10 [ A
1 Pl
MAXH
-0 LVL
--10:
20 b1 20 ke
--30:
3DB
|40
1
\ . L N " . . 4 X,
PO VTl e i y\W’l’W\IWWW‘”‘V iy
--60:
70

Start 500 MHz 50 MHz/

Date: 16.DEC.2013 15:17:25

Stop 1 GHz
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% “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -44_08 dBm
Ref 20.5 dBm “Att 10 dB SWT 80 ms 3.160000000 GHz
20 Offket 20[5 dB
A
10 [ A |
L PK
MAXH
-0 LVL
10
20. D1 20 Bm
30
3DB
40 T
. . MMWW
PP TVY WTTINE WY FYoe VN
60
70
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 15:17:46
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4.5. 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 —p{ Ant.Coupler ———-p| Analyzer
Synthesizer
/Function
Generator
TEST RESULTS
Remark:We tested Op 1 to Op 2.recorded worst case at Op 1.
Modulation Type: FM
12.5 KHz Channel Separation
Modulation Peak Freq. Deviation | Peak Freq. Deviation | Peak Freq. Deviation g:\?i';tiif%
Level At 300 Hz At 1004 Hz At 1500 Hz 2500 Hz
(dB) (KHz) (KHz) (KHz) (KHz2)
-20 0.15 0.24 0.35 0.48
-15 0.27 0.38 0.48 0.65
-10 0.35 0.69 0.86 1.34
-5 0.55 1.01 1.37 2.10
0 0.56 1.65 2.25 2.30
+5 0.79 2.46 2.27 2.35
+10 1.15 2.40 2.26 2.37
+15 2.35 2.41 2.27 2.36
+20 2.38 2.41 2.28 2.35
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Modulation Limit for 12.5 KHz

)
|

f / / — 3000z

/
/ / — 1004Hz
— 1500Hz
/ 2500Hz

)
N

Peak Deviation (KHz)
(@)}
N

1 A —_ .
FCC Limit
—
0
=20 =15 -10 -5 0 5 10 15 20

Modulation Level (dB)

Modulation type: 4FSK

Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized voice/data modulation type.

b). Audio Freguency Response:

Rule Part No.: Part 2.1407(a) (b)

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 90.
Modulation Type: FM

The audio frequency response curve is show below.and

Test Audio Level (1 KHz and 20% maximum deviation) for 12.5 KHz channel separation is 2.80mv.

Note:

1. Not applicable to new standard. However, tests are conducted under FCC’s recommendation.
2. The Audio Frequency Response is identical for 12.5 KHz channel separation

12,5 KHz Channel Separation
Frequency Frequency Deviation 1KHz Refenerce Deviation Audio Frequency Response

(KHz) (KHz) (KHz) (dB)
0.1 0.06 0.52 -18.76
0.2 0.06 0.52 -18.76
0.3 0.14 0.52 -11.11
0.4 0.14 0.52 -11.21
0.5 0.15 0.52 -10.80
0.6 0.28 0.52 -5.36
0.7 0.28 0.52 -5.39
0.8 0.32 0.52 -4.22
0.9 0.41 0.52 -2.06
1.0 0.52 0.52 0.00
1.2 0.55 0.52 0.49
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1.4 0.60 0.52 1.24

1.6 0.62 0.52 1.53

1.8 0.79 0.52 3.58

2.0 0.84 0.52 4.18

2.2 1.01 0.52 5.77

24 1.07 0.52 6.27

2.6 1.17 0.52 7.04

2.7 1.22 0.52 7.41

2.8 1.22 0.52 7.42

3.0 1.24 0.52 7.58

3.5 1.24 0.52 7.55

4.0 0.06 0.52 -18.76

4.5 0.06 0.52 -18.76

5.0 0.06 0.52 -18.76

Audio Frequency Response for 12. 5KHz
15
10 /’
/{
0 _
///// Test Datum

8 9 > 6dB/Oct+1

. ] ——6dB/0ct-3

P —

s /1 T/

-20 — / —

—-25

0.1 1 10
KHz

Modulation type: 4FSK

Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized voice/data modulation type.
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4.6. Frequency Stability Test

TEST APPLICABLE

1 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 +60°C centigrade.

2 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.

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

4  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
I I )
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 20 2.0

125 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 5.0 5.0

«  Stations operating in the 154.45 to 154.49 MHz or the 173.2 fo 173.4 MHz bands must have a frequency stabilty of 5 ppm.
+ Paging fransmitters 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 4,recorded worst case at Op 1,0p 3
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Operation Channel Test conditions Frequency error (ppm)

Mode Separation Voltage(V) Temp(‘C) 406.5 435 469.5
-30 1.00 1.01 0.99

-20 0.82 0.83 0.81

-10 0.78 0.77 0.79

0 0.75 0.76 0.75

13.6 10 0.79 0.78 0.78

Op 1 12.5KHz 20 0.55 0.56 0.55
30 0.86 0.84 0.85

40 0.92 0.91 0.93

50 1.01 1.02 1.00

11.56 (85% Rated) 20 0.88 0.95 0.93

15.64(115% Rated) 20 0.79 0.75 0.78

Limit 2.5 ppm
Test Results PASS
Operation Channel Test conditions Frequency error (ppm)

Mode Separation Voltage(V) Temp(C) 406.5 435 469.5
-30 1.01 1.03 1.01

-20 0.84 0.82 0.83

-10 0.79 0.78 0.77

0 0.76 0.75 0.75

13.6 10 0.80 0.79 0.79

Op3 12.5KHz 20 0.54 0.55 0.53
30 0.87 0.83 0.82

40 0.91 0.90 0.90

50 1.00 1.01 1.01

11.56 (85% Rated) 20 0.94 0.94 0.94

15.64(115% Rated) 20 0.79 0.78 0.78

Limit 2.5 ppm
Test Results PASS
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4.7. 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

Modulation Channel Operation Test Test Frequency | Test Results
Type Sparation Mode Channel (MHz) (dBm)
Ch1 406.5 44.59
Op 1 Ch2 435.0 44.70
Ch3 469.5 44.58
Analog/FM 12.5KHz Chi 2065 30.24
Op2 Ch2 435.0 30.02
Ch3 469.5 30.29
Ch4 406.5 44.74
Op3 Ch5 435.0 44.69
- Che 469.5 44.74
Digital 12.5KHz Cha 2065 30.50
Op4 Ch5 435.0 30.26
Ché 469.5 30.38

Limit The limit is dependent upon the station’s antenna HAAT and required service area.
Test Results | PASS

Plots of Transmitter Power Measurement
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Modulation | Channel | Operation Test [ LU Measurement .
Type Separation Mode Channel Frequency | Power (dBm) Limit | Results
(MHz) (Watt)
FM 12.5KHz Op1 Ch1 406.5 25 44.59 Varies | PASS
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .59 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 406 .500000000 MHz
50 Offfket 20[5 dB
40 /
1 PK]
T Y Lok
I-20
Center 406.5 MHz 100 kHz/ Span 1 MHz
Date: 12.DEC.2013 14:51:32
Modulation | Channel | Operation Test Fre:?;tncy PR:\:::r Measurement Limit | Results
Type Separation Mode Channel (MHz) (Watt) (dBm)
FM 12.5KHz Op 1 Ch2 435.0 25 44.70 Varies | PASS
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .70 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 435.000000000 MHz
50 Offfet 20[5 dB
4o /J
/ \\
TSR o v bbb syl
I-20
Center 435 MHz 100 kHz/ Span 1 MHz

Date:

12.DEC.2013 14:54:49
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Modulation | Channel | Operation Test e LU Measurement .
Type Separation Mode Channel Frequency | Power (dBm) Limit | Results
(MHz) (Watt)
FM 12.5KHz Op 1 Ch3 469.5 25 44.58 Varies | PASS
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .58 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 469 .500000000 MHz
50 Offfket 20[5 dB
40 /
1 PK]
T T T A gl st
I-20
Center 469.5 MHz 100 kHz/ Span 1 MHz
Date: 12.DEC.2013 15:03:39
Modulation | Channel | Operation Test Fre:(;setncy PR:::; Measurement Limit | Results
Type Separation Mode Channel (MHz) (Watt) (dBm)
FM 12.5KHz Op2 Ch1 406.5 1 30.24 Varies | PASS
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.24 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 406 .503000000 MHz
50 Offfet 20[5 dB
40 =
s )
~10. // \\

Center

Date:

406.5 MHz

100 kHz/

12.DEC.2013 14:52:04

Span 1 MHz
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Modulation | Channel | Operation Test e LU Measurement .
Type Separation Mode Channel Frequency | Power (dBm) Limit | Results
(MHz) (Watt)
FM 12.5KHz Op2 Ch2 435.0 1 30.02 Varies | PASS
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.02 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 434 .998000000 MHz
50 Offfket 20[5 dB
|10
1 PK]
RO _JTA_".A"»\/ \Hull‘lvlvlrl R e,
Center 435 MHz 100 kHz/ Span 1 MHz
Date: 12.DEC.2013 14:55:14
Modulation | Channel | Operation Test Fre:(;setncy PR:::; Measurement Limit | Results
Type Separation Mode Channel (MHz) (Watt) (dBm)
FM 12.5KHz Op2 Ch3 469.5 1 30.29 Varies | PASS
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.29 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 469 .499000000 MHz
50 Offfet 20[5 dB
40 =
/ \
L-10 #
%ﬂ - M'M “W‘lﬁu/ \\'h%m i k PR
Center 469.5 MHz 100 kHz/ Span 1 MHz

Date:

12.DEC.2013 15:03:55
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Modulation | Channel | Operation Test e LU Measurement .
Type Separation Mode Channel Frequency | Power (dBm) Limit | Results
(MHz) (Watt)
4FSK 12.5KHz Op3 Ch4 406.5 25 44.74 Varies | PASS
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .74 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 406 .504000000 MHz
50 Offket 20|5 dB N
40 N
G
VAXH| | 30 /// \\\ LVL
) \
oA S T
L-30
Center 406.5 MHz 100 kHz/ Span 1 MHz
Date: 12_.DEC.2013 15:06:32
Modulation | Channel | Operation Test Fre:iztncy PR:::; Measurement Limit | Results
Type Separation Mode Channel (MHz) (Watt) (dBm)
4FSK 12.5KHz Op3 Ch5 435.0 25 44.69 Varies | PASS
% *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .69 dBm
Ref 50.5 dBm *Att 40 dB SWT 5 ms 435.001000000 MHz

50 Offket 20[5

dB

L\\\\

LvL

~--30

|-40

Center

Date:

435 MHz

100 kHz/

12.DEC.2013 15:11:35

Span 1 MHz
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Modulation | Channel | Operation Test e LU Measurement .
Type Separation Mode Channel Frequency | Power (dBm) Limit | Results
(MHz) (Watt)
4FSK 12.5KHz Op3 Che 469.5 25 44.74 Varies | PASS
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 44 .74 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 469.501000000 MHz
50 Offfket 20[5 dB [
20 \
1 PK]
» "’/ \ 3DB
g i anlbli
I-20
Center 469.5 MHz 100 kHz/ Span 1 MHz
Date: 12.DEC.2013 15:15:06
Modulation | Channel | Operation Test Fre:(;setncy PR:::; Measurement Limit | Results
Type Separation Mode Channel (MHz) (Watt) (dBm)
4FSK 12.5KHz Op4 Ch4 406.5 1 30.50 Varies | PASS
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.50 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 406 .499000000 MHz
50 Offfet 20[5 dB
40 =
/ \
L-10 /
AN S - U S "
Center 406.5 MHz 100 kHz/ Span 1 MHz

Date:

12.DEC.2013 15:08:25
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Modulation | Channel | Operation Test e LU Measurement .
Type Separation Mode Channel Frequency | Power (dBm) Limit | Results
(MHz) (Watt)
4FSK 12.5KHz Op4 Ch5 435.0 1 30.26 Varies | PASS
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.26 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 435.012000000 MHz
50 Offfket 20[5 dB
|10
i 2
WM&ALJ/ \\; AAL A, hp s nls Arp g
Center 435 MHz 100 kHz/ Span 1 MHz
Date: 12.DEC.2013 15:12:46
Modulation | Channel | Operation Test Fre:(;setncy PR:::; Measurement Limit | Results
Type Separation Mode Channel (MHz) (Watt) (dBm)
4FSK 12.5KHz Op4 Ché 469.5 1 30.38 Varies | PASS
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 30.38 dBm
Ref 50.5 dBm “Att 40 dB SWT 5 ms 469.501000000 MHz
50 Offfet 20[5 dB
L40
o L
/ \
ot e \\%"""W""r"v Lo S
Center 469.5 MHz 100 kHz/ Span 1 MHz

Date:

12.DEC.2013 15:15:31
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4.8. Transmitter Frequency Behavior

TEST APPLICABLE

Section 90.214

Issued:2013-12-16

Transient frequencies must be within the maximum frequency difference limits during the time intervals

indicated:
i All equipment
Time intervals " 2 Mam;r}fufm frequsency e
Iflerence 150 to 174 MHz 421 to 512MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 KHz Channels
e +25.0 KHz 5.0ms 10.0 ms
1 TSP +12.5KHz 20.0 ms 25.0ms
ta +25.0 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels
b +12.5 KHz 5.0ms 10.0 ms
| R +6.25 KHz 20.0 ms 25.0ms
ty + 125 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels
T
:* """"""""""""""" +6.25 KHz 5.0 ms 10.0 ms
2 +3.125 KHz 20.0 ms 25.0 ms
f .............................. +6.25 KHz 50ms 10.0 ms
L S

1. tonis the instant when a 1 KHz test signal is completely suppressed, including any capture time due to phasing.

t1 is the time period immediately following ton.
t, is the time period immediately following t;.
t; is the time period from the instant when the transmitter is turned off until t,g.
ton is the instant when the 1 KHz test signal starts to rise.

2. During the time from the end of 1> to the beginning of t3, the frequency difference must not exceed the limits specified in

§ 90.213.

3. Difference 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

Transmitter
under test

Signal generator

50 L2 power attenuator

Test

TEST PROCEDURE

discriminator

(ad)

(fd)

Storage
oscilloscope

Combining network

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.
3.

Inut 1KHz signal into DUT;
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;

Keep DUT in OFF state and Key the PTT;
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,;

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

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

Adjust the modulation domain anzlyzer to trigger on the falling edge of the transmitter waveform in order to
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8. Observe the stored oscilloscope of modulation domain analyzer.The signal trace shall be maintained
within the allowable limits during the period t.

TEST RESULTS

Please refer to the following plots.
Modulation Type: FM

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

Tekifis | o

I e
e =

10.0mv ' M[10.0ms A Chl £ 5.80mV|
Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ On - Off
Tekfoz | ; ; —+ ]

+125KHz. . .. .. .. R IR

®ll i0.omv | M[io.oms A Chi 5 5.80mV,
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Modulation Type: 4FSK

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation

MEASUREMENT PAUSED

TRACE A G PR Main TN  eer.1078 ws 0 rsmme
2.5 I |
kHz

TRACE Az Ch1 FM Main Time
Marker

2.5
kiz |

Start: -2 ws
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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

. 3t .
Turntable:
\\ FUIT. lm to 4me
Tﬂsli S B e B
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.



Report No.: TRE1311014701

RECEIVER RADIATED SPOUIOUS LIMIT

Page 62 of 85

Issued:2013-12-16

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 5, Op 6 operation mode respectively.And the datum append below is the
worst case at low channel of each operation mode
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Operation
Mode

Test
Channel

Test Emissio

Maximum Radiated

ns

Frequency Polar.

(MHz) Frequency

(MHz)

Datum
(dBuV/m)

Limit
(dBuV/m)

Op5

Ch1

406.50 952.47

34.80

46.00

45.52

34.50

40.00

Test Results

Compliance

SWEEFP TABLE:@ "test
Short Description:

(BO0M-1G) "

Field strength

Start stop Detector Meas. IF Transducer
Freguency Frequency Time Bandw.
30.0 MH=z 1.0 GH=z MaxPeak Coupled 100 KkH=z VULBS1le3
Level [dBpY/m]
e T [ [ T R R R B A
1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1
[C] it S e e oo b LT e ARt et sl Il
i i i I i i i i i i i i i i i i
] s e R e T i  EEREEEE EEEE SRR T P
1 1 1 I 1 1 1 1 1 1 1 1 1 1 1
e e e e - e et Tl S et s i
I I I I I \ \ [, I
40 : : g e oo IR PN DU S S
i i i I i i i i i i i i i i [
WfF--—--- e P ——— o ———— S L
1 1 1 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
20 —-——- /- o —— A — A —— - — b O LAl B A | D [T e e e Tl [ FE ey Ty |
i i i i i i 1 ' J i i i i i i i
! I I I 1 I I 1 \ I I I I i i i
S L - — — — — = - - —— — + - e - — - = - — —— = = =
| ! ! \ | I I | | | ! ! \ I
i I i i i i i i i i i i i i
h I h h h h h h h h h h h h
50M 60M 7OM 100M 200M 300M 4000 500M TOOM 1G
Frequency [Hz]
01_xrs=d
2101 _pre
sSB F QP/AV FCoCc CclassbB, field strength 2m
MEASUREMENT RESULT: "HYT131222101 red”
12/23/2013 2:57AM
Fredquency Level Transd Limit Margin Det. Height Azimuth Polarization
MH= dBuv /m dB dBpvV,/m dB cm deg
42 .610000 28.90 —15.0 40.0 11.1 PK 300.0 S.00 HORIZONTAL
15€.100000 29.40 -17.8 43.5 14.1 PK 300.0 21€.00 HORIZONTAL
203.630000 31.40 —14.7 43.5 1z.1 PK 100.0 239.00 HORIZONTAL
215.270000 30.30 —-15.0 43.5 13.2 PK 100.0 229.00 HORIZONTAL
227.880000 31.9%0 -15.1 5.0 14.1 PK l100.0 239.00 HORIZONTAL
$52.470000 34.80 3.4 o] 11.2 PK 100.0 135.00 HORIZONTAL
SWEEP TABLE: "test (30M-1G) "
Short Description: Field sStrength
start stop Detector Meas. IF Transducer
Fregquency Fregquency Time Bandw.
30.0 MH=z 1.0 GHz MaxPeak Coupled 100 kH=z VULB2163

Level [dBpY/m]
80

'
1
L
30M 40M

200M 300M 400M  5S00M TOoOM 1G
Frequency [Hz]
x x = MES HYT13122210
MES H7Y 312221
LIM FCoCo ClassB, field strength 3m
MEASUREMENT RESULT: "HYT131222109 red”
12/23/2013 S:24nAM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz= dBuv/m dB dBuv,/m dBe cm deg
32.910000 32.70 —16.3 40.0 PK 100.0 250.00
45.520000 34.50 —15.0 40.0 PK 100.0 117.00
e0.070000 29.80 -15.7 40.0 PK 100.0 279.00
125.080000 30.30 —-17.2 43.5 PK 100.0 250.00
143.4%0000 29.80 -18.4 43.5 PK 100.0 220.00 WVERTICAL
942 .770000 34.20 3.3 46.0 11.8 PK 100.0 307.00 VERTICAT,
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Maximum Radiated
Operation Test Fre-gisetncy Polar Emissions Limit
Mode Channel ’ Frequenc Datum dBuV/m
(177) (I\(jIHz) / (dBuV/m) ( :
H 3588.65 40.25 54.00
Op 5 Ch1 406.50 Y 4030.03 4158 54.00
Test Results Compliance
l?":'Le*\-'\el {dBuWim) Date: 12-23-2013
FCC CLASS-B PK
TO
60 FCC CLASS-B AV
50
10 4 5 £i
1 2 2
30
20
10
01000 1200 1500 2000 5000

Frequency (MHz)

Mark Frequency Level Factor Reading Limit Margin Polarization Det .
MH=z dBure /m dB dBure /m dBuv/m dB

1 1273.85 33.44 -8.20 41.64 4.08  48.56 HORIZONTAL Peal
2 1580.17 33.29 -8.35 41.64 4.08 48.71 HORIZONTAL Peal
3 1639.02 33.29 -8§.38 41.67 .09 40.71 HORIZONTAL Pealc
4 2439.10 38.95 -5.27 44 .22 74.00 35.85 HORIZONTAL Peal
5 2944.48 38.93 -3.35 42 .28 74,00 35.a7 HORIZONTAL Pealc

6  3858.65 48,25 -9.98 41.23 74,09 33.75 HORIZONTAL Peale
l?":'Le*\-'\el {dBuWim) Date: 12-23-2013
FCC CLASS-BFPK
70
60
FCC CLASS-B AV
50
3 5 B
10 3 4
1
30
20
10
01000 1200 1500 2000 5000

Frequency (MHz)

Mark Frequency Level Factor Reading Limit Margin Polarization Det .

MH=z dBure /m dB dBure /m dBuv/m dB
1 1242.69 33.43 -8.48 41.91 74.00 49.57 VERTICAL Peal
2 2066.50 36.03 -6.30 42 .33 74.00 37 .97 VERTICAL Peal
3 2439.10 41.08 -5.27 46.35 74,00 32.92 VERTICAL Peal
4 2725.58 38.67 -4.19 42 .26 74.00 35.93 VERTICAL Pealk
5 3475.38 49,27 -2.39 42 .66 7400 33.73 WERTICAL Peal

6 4930.93 41.58 -8.34 41.92 74,09 32.42 VERTICAL Pealk
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Test

Operation
Mode

Channel

Test

Maximum Radiated
Emissions

Frequency Polar.

(MHz)

Frequency
(MHz)

Datum
(dBuV/m)

Limit
(dBuV/m)

Op6

Ch4

957.32

33.90

46.00

406.50

943.74

34.20

46.00

Test Results

Compliance

SWEEFP TABLE:@ "test

(30M-1G) "

Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.
30.0 MH=z 1.0 GH=z MaxPeak Coupled 100 kH=z VULBS163
Lewvel [dBpY/m]
80pF-----5-"-"5§"" TSt TTrT TSy T T ooTomoo- [ T e
1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1
[C] it S e e oo b LT e ARt et sl Il
1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1
) e R B e e o et R e e e
1 1 1 I 1 1 1 1 1 1 1 1 1 1 1
] e T e e e i —— - - e et Tl S et s o
i i i I i : : " i
40 : : g - oo IR PN DU S S
: I . | . i e
0f----- e D e R e e ST =g ——— —— ————— B T L e I S gal
1 1 1 I Ix 1 1 1 1 1 1 ; T 1 1 1
1 1 | I 1 1 1 1 1 1 ] 1 1 1 1 1
20— - -~ i R % N WU N | I N g VR 0 1 PO RN SN 1. 710 8 Y Ty I Y I SETLC i S B
1 1 i | 1 1 1 f i 1 1 1 1 1 1
| i i ] ’ i i i { i i i i i i i
1MFF—-——-- d—— — — - — — - e - - — = — — — — — - — — — — — 4 - -4 - — — = — — —— = 1= —
1 1 1 i 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
0 h h h 1 h h h h h h h h h h h )
30M 40M 50M 60M 7OM 100M 200Mm 300Mm 400M  500M Foom 1G
Frequency [Hz]
x x xMES
MES 02 _pre
LIM ClassB F QP/AV FCC ClassB field strength 2m
MEASUREMENT RESULT: "HYT131222108 red”
12/23/2013 S:Z1aM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHZ dBuv/m de depv/m de cm deg
45.520000 z29.70 —15.0 40.0 10.3 PK 300.0 182.00 HORIZONTAL
83.350000 25.20 -17.% 40.0 14.8 PK 300.0 182.00 HORIZONTAL
125.060000 28.70 -17.2 43.5 14.8 PK 300.0 224.00 HORIZONTAL
215.270000 z29.10 —-15.0 43.5 14.4 PK 100.0 241.00 HORIZONTAL
227.880000 30.40 -15.1 46.0 15.6 PK 100.0 4%.00 HCORIZONTAL
$57.320000 33.50 3.5 46.0 12.1 PK 300.0 237.00 HORIZONTAL
SWEEP TABLE: "test (30M-1G) "
Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.
30.0 MH=z 1.0 GH=z MaxPeak Coupled 100 kH=z VULBS163
Lewvel [dBpY/m]
80pF-----5-"-"5§"" TSt TTrT TSy T T ooTomoo- [ T e
1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1
[C] it S e e oo b LT e ARt et sl Il
1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1
I I I ! 1 o ___ o [ I R VN R S S
I 1 I ] [l [l I ] 1 1
1 1 1 1 1 1 1 1 1 FA
R T [ [ S R SN N S S
1 1 i T i i i i 1 i
: " i
T T ] | | I 1 1 I 1
) i - - - - == - === i B B A A e |
1 1 1 1 1 1 1 1 [
ek TS Y R P ——— ————— s e i
1 1 1 1 1 } 1 1 1
1 1 1 1 | I 1 1 1 1
Pot - —AH - =S —— -l - - — = —— ———— = i L Sl ST
1 ] 1 : 1 1 1 1 1 1
i i i i i i i i i 1
_——— = - - - — — — — = - - - — — — + - e - - A= - = — = ==
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
h h h h h h h h h )
200Mm 300Mm 400M  500M Foom 1G
Frequency [Hz]
field strength 3m
MEASUREMENT RESULT: "HYT131222107_ red”
12/23/2013 S:18aM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHZ dBuv/m de depv/m de cm deg
32.%910000 3z2.70 —-16.3 40.0 7.3 PK 100.0 247.00 VERTICAL
45.520000 S0 —-15.0 40.0 g9.1 PK 100.0 11%.00 WVERTICAL
60.070000 40 -15.7 40.0 G.6 PK 100.0 28%.00 VERTICAL
125.060000 ] -17.z2 43.5 11.5 PK 100.0 2¢0.00 VERTICAL
143.490000 .50 —-13.4 43.5 12.0 PK 100.0 235.00 VERTICATL
$43.740000 Z0 3.3 46.0 11.8 PK 100.0 1%2.00 VERTICAL
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Maximum Radiated
Operation Test Fre-gisetncy Polar Emissions IC Limit
Mode Channel ’ Frequenc Datum dBuV/m
(177) (I\(jIHz) / (dBuV/m) ( :
H 2439.10 40.81 54.00
Op 6 Ch4 406.50 Vv 4479.68 41.44 54.00
Test Results Compliance
B':'Le*\.-'el {dBuVim) Date: 12-23-2013
FCC CLASS-B PK
70
60 FCC CLASS-B AV
50
40 i 4 3 :
M
30
20
10
Y000 1200 1500 2000 5000

Frequency (MHz)

Mark Frequency Level Factor Reading Limit Margin Polarization Deat .
MHz dBuv/m dB dBuv/m dBuv/m dB

1 1226.79 33.14 -8.63 41.77 74. 40.86 HORIZONTAL Peal
2 1855.26 33.83 -8.01 41.84 74. 48.17 HORIZONTAL Pealc
3 2439.10 48.81 -5.27 46.08 74,00 33.19 HORIZONTAL Peal

88

4 2796.67 38.22 -3.83 42.85 74.00 35.78 HORIZONTAL Pealk
5 3589.097 39.61 -1.81 41.42 74.00 34.39 HORIZONTAL Pealc
6 4339.71 4@.79 8.71 40. 08 7408 33.21 HORIZONTAL Peal
B':'Le*\.-'el {dBuVim) Date: 12-23-2013
FCC CLASS-B PK
70
60
FCC CLASS-B AV
50
3 4 a 4}
40
w“#ﬂmmwW,www¢4MlqMWum*uMﬂmmm»wMwiNuMvlnmwMmmn-mmvmﬁa&uumhmdhmwuwwmkw
30
20
10
G1001:! 1200 1500 2000 5000

Frequency (MHz)

Mark Frequency Level Factor Reading Limit Margin Polarization Deat .

MHz dBuv/m dB dBuv/m dBuv/m dB
1 1443.33 34.00 -8.20 42 .20 74.00 40 .00 VERTICAL Peal
2 2168.73 36.22 -5.23 41.45 74.00 37.78 VERTICAL Peal
3 2439.10 49.85 -5.27 A6 .12 74.08 33.15 VERTICAL Pealk
4 3447 .53 49.06 -2.60 42 .66 74.00 33.94 VERTICAL Peal
5 4969.13 41.42 -9.14 41.56 74.00 32.58 VERTICAL Pealk

6 4779.68 41.44 2,86 39.38 74,00 32.56 WERTICAL Peak
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4.10.Receiver Conducted Spurious Emssion

TEST APPLICABLE

The same as Section 4.3

TEST PROCEDURE

The spectrum analyzer was connected to the RF output power of the EUT, the EUT was setup in receiving
mode; The RBW of the spectrum analyzer was set to 100 kHz and the VBW set to 300 KHz below the test
frequency 1GHz. While the RBW of the spectrum analyzer was set to the 1MHz and VBW set to the 3MHz
from 1GHz to the 10™ harmonic.

TEST CONFIGURATION

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

LIMIT
The power at the antenna terminal shall not exceed 2.0 nanowatts (-57dBm).

TEST RESULTS

The Receiver Conducted Spurious Emssions Measurement is performed to the five channels (the top channel,
the middle channel and the bottom channel), the datums recorded below were for the five channels; and the
EUT shall be scanned from 30 MHz to the 5GHz.

Test Maximum Conducted Maximum Conducted Spurious
Operation Test F Spurious Emissions Below 1GHz Emissions Above 1GHz
Mode Channel requency Frequenc Datum Frequenc Datum
(MHZ) q y q y
(MHz) (dBm) (MHz) (dBm)
Ch1 406.5 348.16 -69.90 1736.00 -69.65
Op5 Ch2 435.0 377.26 -65.75 1880.00 -70.38
Ch3 469.5 412.18 -60.83 2472.00 -66.49
Ch4 406.5 348.16 -70.01 1736.00 -69.90
Op6 Ch5 435.0 377.26 -65.79 1880.00 -69.42
Ch6 469.5 412.18 -60.68 2472.00 -66.13
Limit -57dBm for 12.5KHz Channel Separtion
Test Results PASS
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Plots of Receiver Spurious Emission on Antenna Port Measurement
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op5 Ch1 406.50 348.16 -69.90 1736.00 -69.65 -57.00

®

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]

-69.90 dBm

Ref -19 dBm “Att O dB SWT 100 ms 348.160000000 MHz
-20 fet 0.5 dB
--30
--40.
—--50.
D1 -57 |dBm
--60.
1
L 70 v
--80.
g AL b AL SN AN A ol s, uh Ao M
--100
--110
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 16.DEC.2013 15:58:57
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -69.65 dBm

®

Date:

Ref -19 dBm “Att 0 dB SWT 80 ms 1.736000000 GHz
-20 fet 0.5 dB
30
40
50

D1 -57 |dBm
60

1

--70 ad
L 80 AR vt FAMAANANALMINAA
LML N VwﬂwlﬁfL\MLJNAk
90
100
110
Start 1 GHz 400 MHz/ Stop 5 GHz

16.DEC.2013 16:05:46

LvVL

LvL

3DB
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op5 Ch2 435.00 377.26 -65.75 1880.00 -70.38 -57.00

®

Ref -19 dBm

“Att O dB

“RBW 100 kHz
“VBW 300 kHz
SWT 100 ms

Marker 1 [T1 ]

-65.75 dBm

377.260000000 MHz

-20 Offget 0O.% dB

--30
1 PK]
MAXH
--40
50
D1 -57 |dBm
--60
1
\ 4
-70
--80
SR Y YV TRV DNTICTORIFS EY P, OV WUUIREN WY QPR SYPN WV N oo AV
--100
--110
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 16.DEC.2013 15:59:38
% “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -70.38 dBm
Ref -19 dBm “Att O dB SWT 80 ms 1.880000000 GHz
—20 Eet 0.% dB
--30
1 PK]
VAXH
--40
50
D1 -57 |dBm
--60
1
--70
L-do i 4J | S WMo |
--90
-100.
--110
Start 1 GHz 400 MHz/ Stop 5 GHz

Date:

16.DEC.2013 16:06:23

LvL

LVL

3DB
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op5 Ch3 469.50 412.18 -60.83 2472.00 -66.49 -57.00

®

Ref -19 dBm

“Att O dB

“RBW 100 kHz
“VBW 300 kHz
SWT 100 ms

Marker 1 [T1 ]

-60.83 dBm

412.180000000 MHz

-20 Offget O.

—--30:

dB

--40

50

D1 -57

—--60.

}dBm

-70

.mmm$h )

--100:

AL dad

“Jl"JMNhﬁidnH&

--110:

Start 30 MHz

97 MHz/

Date: 16.DEC.2013 16:00:19

®

Date:

Ref -19 dBm

“Att O dB

“RBW 1 MHz
*VBW 3 MHz
SWT 80 ms

Stop 1 GHz

Marker 1 [T1 ]

-66.49 dBm

2.472000000 GHz

-20 et O.

--30.

L--40

--50.

D1 -57

[dBi

--60:

--70.

[--100:

|--110:

Start 1 GHz

400 MHz/

16.DEC.2013 16:06:57

Stop 5 GHz

LvL

LVL

3DB
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op6 Ch4 406.50 348.16 -70.01 1736.00 -69.90 -57.00
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -70.01 dBm
Ref -19 dBm *Att O dB SWT 100 ms 348.160000000 MHz
-20 OTfftpet O0.% dB
--30.
1 PK]
MAXH
-—40- LvL
--50.
D1 -57 [dB
--60.
1
--70.
--80.
g SN s g AN g gl A A Ao b o it
--100:
--110
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 16.DEC.2013 16:02:23

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -69.90 dBm

Ref -19 dBm “Att O dB SWT 80 ms 1.736000000 GHz

—20 et 0.5 dB

—--30:

-—40- LvVL

—--50

D1 -57 [dB

--60.

--70

3DB
| MMWW X

—--90.

--100:

--110:

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 16:05:20
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequenc Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (I\(jIHz) y Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op6 Ch5 435.00 377.26 -65.79 1880.00 -69.42 -57.00
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -65.79 dBm
Ref -19 dBm *Att O dB SWT 100 ms 377 .260000000 MHz
-20 OTfftpet O0.% dB

—--30

--40

LvL

--50:

D1 -57 [dB

—--60-

-70

—--80:

otk s A AR AN b I B AP LN e s MALAUA sk A Al Al

--100:

--110:

Start 30 MHz

Date: 16.DEC.2013 16:03:04

®

97 MHz/ Stop 1 GHz
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -69.42 dBm

Ref -19 dBm “Att O dB SWT 80 ms 1.880000000 GHz
—20 Eet 0.% dB
A
| 20 [ A |
1 P
MAXH|
-—40- LvL
--50
D1 -57 [dBm
--60
1
--70 Y
\ M 3DB
4o b At mrtin
--90
--100
--110
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 16.DEC.2013 16:04:46
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Frequency Emissions Below 1GHz Emissions Above1GHz Limit
Mode Channel (MHz) Frequency Datum Frequency Datum (dBm)
(MHz) (dBm) (MHz) (dBm)
Op6 Ché6 469.50 412.18 -60.68 2472.00 -66.13 -57.00

®

Ref -19 dBm

“Att O dB

“RBW 100 kHz
“VBW 300 kHz
SWT 100 ms

Marker 1 [T1 ]
-60.68 dBm
412.180000000 MHz

-20 OTfftpet O0.% dB
30
40
L 50
D1 -57 |dB o
60
L-70
L-80.
s A L A e P A0 S sVl At it il A A el
—-100:
--110:
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 16.DEC.2013 16:03:38

®

Date:

“RBW 1 MHz
“VBW 3 MHz

Marker 1 [T1 ]
-66.13 dBm

Ref -19 dBm “Att O dB SWT 80 ms 2.472000000 GHz
—20 et 0.5 dB
--30
--40
--50
D1 -57 [dB
--60
1
A 4
--70.
m | | | AN M i
--90
--100
--110
Start 1 GHz 400 MHz/ Stop 5 GHz

16.DEC.2013 16:04:05

LvL

LvL

3DB
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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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