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1. TEST STANDARDS AND TEST DESCRIPTION

1.1. Test Standards

The tests were performed according to following standards:
FCC Rules Part 90 :2013: Private land mobile radio services.
TIA/EIA 603 D:June 2010: Land Mobile FM or PM Communications Equipment Measurement and

Performance Standards.

FCC Part 15 Subpart B:2013 - Unintentional Radiators

FCC Part 2: 2013 Frequency allocations and radio treaty matters, general rules and regulations.

1.2. Test Description
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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 N/A [2]
FCC Part 15.109 Receiver Conducted Spurious Emssion N/A [2]

Remark:1.The product was continuous transmitter after receive signal to activate transmitter;

2.The product can not state only receiver mode and the product was continuous transmitter after
receive signal to activate transmitter;
3.The measurement uncertainty is not included in the test result.
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2. SUMMARY

2.1. Client Information

Applicant: Hytera Communications Co.,Ltd

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

Address: HYT Tower, Hi-tech Industrial Park North,Nanshan District, Shenzhen China

2.2. Product Description

Name of EUT Digital Wall-mounted Repeater
Trade Mark: o S

Hytera =
Model/Type reference: RD620 U2

Listed Model:

RD622 U2, RD625 U2, RD626 U2, RD628 U2

Operation Frequency:

From 450 MHz to 527 MHz

Rated Output Power:

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

Support data rate:

9.6kbps

Modilation Type:

FM for Analog Voice

4FSK for Digital Voice / Digital Data

Analog Voice 12.5KHz
Channel Separation: Digital Voice/Data | 12.5KHz

Digital Data 12.5KHz
Antenna Type: External

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

Test frequency list

Modulation Type

Test Channel

Test Frequency (MHz)

Lowest channel

450.5

Analog/FM .
. Middle channel 488.5
Digital/4AFSK .
Highest channel 526.5
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, please see the above
listed frequency for testing.
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2.3. EUT operation mode

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.

Test Description of operation Additional information

mode No. | mode

Opi | MBIz oKz | 1 SAUBMENtIs seturt P modulaton 12,56 bandudt o
Opz | FuBwiz oKz | T SAUPEntissetuth Pt modlaton and 12 501 b
0p3 | FueBrz Kz | 1 SAUpENtissetut P modiato an 12,504 et o
Ops | B2z | T SAUPETt s setuith P modlaton and 125014 b
Ops | aPsKeBwIz Ktz | TS SPIETS Set i 47K moduato and 12 501 b
Ops | apskuBmi2 Kz | I SOUPTENtis s it 4FSK ot and 12.501z bapahih
0p7 | aPSKuBII2 Kz | T8 STUBTENt s setuith 4FSK modiaton an 12,5012 b
Ops | apsKuBIz2 sKrzeTx | 10 SOUPTENt s se it FSK modlaton and 12,501 banahih

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

@ Power Cable Length (m) : | 3.00

Shield : | Unshielded

Detachable : | Undetachable

O| Multimeter Manufacturer : |/

Model No. : |/

2.5. Modifications

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

3.1. Address of the test laboratory

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

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

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L1225

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

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

A2LA-Lab Cert. No. 2243.01

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

FCC-Registration No.: 662850

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files. Registration 662850, Renewal date Jul. 01, 2009, valid time is until Jun.
30, 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. 31, 2013, valid time is until Dec. 31, 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) of Shenzhen Huatongwei International Inspection
Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control Measures with
Registration No.:R-2484. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 29, 2015.

Radiated disturbance above 1GHz measurement 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. 24, 2013. Valid time is until Dec. 23, 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 07, 2013. Valid time is until May 06, 2016.

DNV

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

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

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

3.4. Statement of the measurement uncertainty

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

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

Test Items Measurement Uncertainty Notes
Frequency stability 25 Hz (1)
Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20dB (2)
Conducted spurious emission 9KHz-40 GHz 1.60 dB (2)
Conducted Emission 9KHz-30MHz 3.39dB (2)
Radiated Emission 30~1000MHz 4.65 dB (1)
Radiated Emissio 1~18GHz 5.16 dB (1)
Radiated Emissio 18-40GHz 5.54 dB (2)
Occupied Bandwidth e Q)
EmissionMask | 1)
Modulation Characteristc [ —emmeee- (1)
Transmitter Frequency Behavior e (2)

(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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3.5. Equipments Used during the Test

Page 8 of 74

AC Power Conducted Emission

Name of Equipment Manufacturer Model Serial Number Calibration Due
Artificial Mains Rohde&Schwarz ESH2-Z5 100028 10/26/2014
EMI Test Receiver Rohde&Schwarz ESCS 30 100038 10/26/2014
Pulse Limiter Rohde&Schwarz ESHSZ2 100044 10/26/2014
EMI Test Software Rohde&Schwarz ES-K1V1.71 N/A N/A
RF COMVURICATION HP 8920A 3813A10206 10/26/2014

DC Power Conducted Emission

Name of Equipment Manufacturer Model Serial Number Calibration Due
Artificial Mains Rohdeé&Schwarz ESH2-76 100210 10/26/2014
Artificial Mains Rohdeé&Schwarz ESH2-Z6 100211 10/26/2014

EMI Test Receiver Rohdeé&Schwarz ESCS 30 100038 10/26/2014

Pulse Limiter Rohdeé&Schwarz ESHSZ2 100044 10/26/2014

EMI Test Software Rohde&Schwarz ES-K1V1.71 N/A N/A

RF COMMUNICATION HP 8020A 3813A10206 10/26/2014

Modulation Characteristic

Name of Equipment Manufacturer Model Serial Number Calibration Due
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/26/2014
Frequency Stability
Name of Equipment Manufacturer Model Serial Number Calibration Due
RF COMMUNICATION
TEST SET HP 8920A 3813A10206 10/26/2014
Signal Generator Rohde&Schwarz SMTO03 100059 10/26/2014
Climate Chamber ESPEC EL-10KA 05107008 10/26/2014




Report No : TRE1405002001

Page 9 of 74

Transmitter Radiated Spurious Emssion

Name of Equipment Manufacturer Model Serial Number Calibration Due
Ultra-Broadband Antenna| Rohde&Schwarz HL562 100015 10/26/2014
EMI Test Receiver Rohde&Schwarz ESI 26 100009 10/26/2014
RF Test Panel Rohde&Schwarz TS/RSP 335015/ 0017 N/A
HORN ANTENNA Rohde&Schwarz HF906 100039 10/26/2014
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 HP 8920A 3813A10206 10/26/2014
Ultra-Broadband Antenna ShwarzBeck VULB9163 538 10/26/2014
Ultra-Broadband Antenna ShwarzBeck VULB9163 539 10/26/2014
HORN ANTENNA ShwarzBeck 9120D 1012 10/26/2014
HORN ANTENNA ShwarzBeck 9120D 1011 10/26/2014
TURNTABLE MATURO TT2.0 N/A
ANTENNA MAST MATURO TAM-4.0-P N/A

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

Name of Equipment Manufacturer Model Serial Number Calibration Due
Receiver Rohdeé&Schwarz ESI 26 100009 10/26/2014
Attenuator R&S ESH3-22 100449 10/26/2014
RF CQI.'\Q\SA? glé:.l'.a‘ TION HP 8920A 3813A10206 10/26/2014
High-Pass Filter Anritsu MP526B 6220875256 10/26/2014
High-Pass Filter Anritsu MP526D 6220878392 10/26/2014
Spectrum Analzyer Aglient E4407B MY44210775 10/26/2014
Spectrum Analzyer Rohde&Schwarz FSP40 1164.4391.40 10/26/2014

Transient Frequency Behavior

TEST SET

Name of Equipment Manufacturer Model Serial Number Calibration Due
Signal Generator Rohde&Schwarz SMTO03 100059 10/26/2014
Storage Oscilloscope Tektronix TDS3054B B033027 10/26/2014
RF COMMUNICATION HP 8920A 3813A10206 10/26/2014

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

For AC Power

Vert. reference
plane

,ﬁ EMI receiver

LISN Reference ground plane

For DC Power

Vert. reference

plane
/_ EMI receiver
1
ooogog
< oooo ©

% EUT | O |
Y
ISN / ¥

TEST PROCEDURE

Reference ground plane

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

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

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

~N o

8
9

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.

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

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

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

Conducted Power Line Emission Limit

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

Frequency Maximum RF Line Voltage (dBuV)
(MHz2) 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

TEST RESULTS

Remark: we tested all Op 1 to Op 8, recorded worst case at Op 1,0p 2,0p 5 and Op 6.
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Test mode: OP

1 Polarization

SCAN TABLE:
Short Description:

"Voltaagde (9K-30M)FIN"

150E-30M Voltage

=]

Level [dBpWV]
U e i Aol il il el [ e et e ey Bt Mty el M il
[
70 b b
[
60 S s Al
50 | ot delelaleeele .
a4 b e I
\ A . [
30 o= T b g
20_5’&;‘,_' | f"l : :_ M '_IL_£|| __________ | |
huf *WWZ n'ﬂT\ f‘% 'MWHWJ
L Lo A R e
| | | | | | | | |
1 1 1 1 1 1 1 1 1
150k 300k 400k 600k 800k 1M
Frequency [Hz]
® x xMES HTWO0513318 fin

MEASUREMENT RESULT:

5/13/2014 9:54AM

Frequency Level
MHz dBpv
0.150000 58.80
0.901500 359.20
1.815000 40.70
2.823000 42.20
3.430500 42.20
4.911000 42.50

MEASUREMENT RESULT:

5/13/2014 S:54AM

Frequency Level
MHz dBuv

0.744000 26.40
0.892500 26.60
1.644000 30.80
2.089500 32.60
2.701500 31.80
4.929000 32.70

"HTW0513318 fin"

Transd Limit Margin Detector Line PE
ds  dBpv ds
10.3 66 7.2 QP Ll GND
10.2 56 1.8 QP Ll GND
10.3 56 15.3 QP Ll GND
10.3 56 13.8 QP Ll GND
10.3 56 13.8 QP Ll GND
10.3 56 13.5 QP Ll GND
"HTW0513318 fin2"
Transd Limit Margin Detector Line PE
dB  dBpv de
10.2 46 19.6 AV Ll GND
10.2 46 19.4 AV Ll GND
10.3 46 15.2 AV Ll GND
10.3 46 13.4 AV Ll GND
10.3 46 14.2 &Av Ll GND
10.3 46 13.3 &av Ll GND
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Test mode:

OP 1 Polarization N

SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150K-30M Voltage

80
70
60

40
30

10

50 ¥

20 St - -

Level [dBpWV]

||FL|

i

0
150k 300k 400k 600k 800k 1M

Frequency [Hz]

x ¥ xMES HTW0513317_fin

MEASUREMENT RESULT: "HTW0513317 fin"

5/13/2014 S:51AM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.154500 52.40 10.3 66 13.4 QP N GND
1.045500 41.20 10.3 56 14.8 QP N GND
2.035500 42.30 10.3 56 13.7 QP N GND
2.688000 42.90 10.3 56 13.1 QP N GND
4.915500 43.80 10.3 56 12.2 QP N GND
©.850500 41.20 10.4 60 18.8 QP N GND

MEASUREMENT RESULT: "HTW0513317 fin2"

5/13/2014 S:51AM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.573000 24.90 10.3 46 21.1 Aav N GND
0.659000 25.30 10.3 46 20.7 Bnv N GND
1.008500 29.10 10.3 46 16.9 AV N GND
1.153500 26.40 10.3 46 19.6 AV N GND
1.239000 26.80 10.3 46 19.2 BV N GND
1.685%000 31.20 10.3 46 14.8 AV N GND
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Test mode: OP 2 Polarization 1

SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBpWV]
80
70
60

50_

4}
30
20
10f

300k 4DOk 600k BODK 1

Frequency [Hz]

x ¥ xMES HTW0513331_fin

MEASUREMENT RESULT: "HTW0513331 fin"
5/13/2014 4:13PM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.163500 37.90 10.3 65 27.4 QP + GND
0.433500 33.00 10.4 57 24.2 QP + GND
1.410000 30.90 10.3 56 25.1 ¢@P + GND
2.823000 30.60 10.3 56 25.4 QP + GND
11.994000 40.50 10.6 60 19.5 QP + GND
26.812500 45.30 11.0 60 14.7 QP + GND

MEASUREMENT RESULT: "HTW0513331 fin2"
5/13/2014 4:13PM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.253500 12.70 10.5 52 38.9 AV + GND
0.708000 21.60 10.3 46 24.4 AV + GND
1.410000 23.50 10.3 46 22.5 AV + GND
3.5258500 23.30 10.3 46 22.7 AV + GND
11.994000 33.90 10.6 50 le.1 &V + GND
27.519000 31.60 11.0 50 18.4 AV + GND
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Test mode:

OP2

. Polarization

SCAN

TABLE: "Voltaage (9K-30M)FIN"

Short Description:

150E-30M Voltage

80
70
60
50
S
40 f

___\'__q._lh_ul,_

Level [dBpWV]

14 A

] e
[ N

ZO_XW\mﬁ_ﬂ AT

10 |- __I__

150k 300k 400k 600k 800k 1M 2M 8M
Frequency [Hz]
x ¥ xMES HTW0513332_fin
MEASUREMENT RESULT: "HTW0513332 fin"
5/13/2014 4:16PM
Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.154500 40.90 10.3 66 24.9 QP - GND
0.433500 36.60 10.4 57 20.6 QP - GND
1.410000 34.20 10.3 56 21.8 QP - GND
3.5258500 33.40 10.3 56 22.6 QP - GND
9.879000 41.40 10.6 60 18.6 QP - GND
27.519000 43.90 11.0 60 16.1 QP - GND
MEASUREMENT RESULT: "HTW0513332 fin2"
5/13/2014 4:16PM
Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
1.410000 28.30 10.3 46 17.7 AV - GND
3.529500 28.00 10.3 46 18.0 &Av - GND
11.994000 38.00 10.6 50 12.0 &av - GND
13.407000 34.90 10.7 50 15.1 &av - GND
14.113500 34.70 10.7 50 15.3 BRv - GND
27.519000 33.70 11.0 50 16.3 AV - GND
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Test mode: OP 5 Polarization L

SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBpWV]
80
70

60 |-

50

401 -
30
20f-
10

Frequency [Hz]

x ¥ xMES HTW0513319 fin

MEASUREMENT RESULT: "HTW0513319 fin"

5/13/2014 9:57AM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.154500 52.20 10.3 66 13.6 QP Ll GND
1.630500 42,30 10.3 56 13.7 QP Ll GND
2.6259500 40.30 10.3 56 15.7 QP Ll GND
2.976000 41.70 10.3 56 14.3 QP Ll GND
3.426000 41.90 10.3 56 14.1 QP Ll GND
4.906500 42.00 10.3 56 14.0 QP Ll GND

MEASUREMENT RESULT: "HTW0513318 fin2"

5/13/2014 9:57AM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.150000 40.10 10.3 56 15.9 Aav Ll GND
1.050000 27.30 10.3 46 18.7 &V Ll GND
1.188500 27.60 10.3 46 18.4 AV Ll GND
2.098500 30.60 10.3 46 15.4 AV Ll GND
2.687000 32.70 10.3 46 13.3 Bmv Ll GND
4.938000 32.50 10.3 46 13.5 AV Ll GND
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Test mode: OP 5 Polarization N

SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBpWV]
L T e B At il e ettt sl ety il ety Bt Bl ittt
70

60

50

40t 4L ".?,1 oA et —

don -k T'Y_TMQEF%%“WM WY )

|
— |
".I v'.'v' WY & ’I;l‘I ) JI m“lr,"\_'-' ! -
Wf---4----- L e —l
A T A A
20F v 4|__I"‘IT’I_I$_|'J_ -4 L M
R TR YR
10f---F-----35- -y oo
| | | | | | | | |
1 1 1 1 1 1 1 1 1
150k 300k 400k 600k 800k 1M

Frequency [Hz]

x ¥ xMES HTW0513320_fin

MEASUREMENT RESULT: "HTW0513320 fin"

5/13/2014 10:00AM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.154500 53.30 10.3 66 12.5 QP N GND
1.819500 41.70 10.3 56 14.3 QP N GND
2.242500 43.60 10.3 56 12.4 QP N GND
2.832000 43.80 10.3 56 12.2 QP N GND
3.448500 43.50 10.3 56 12.5 QP N GND
4.965000 42.90 10.3 56 13.1 QP N GND

MEASUREMENT RESULT: "HTW0513320 fin2"

5/13/2014 10:00AM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.150000 40.10 10.3 56 15.9 Aav N GND
1.253000 27.90 10.3 46 18.1 AV N GND
2.107500 31.10 10.3 46 14.9 AV N GND
2.692500 33.10 10.3 46 12.9 AV N GND
4.969500 32.50 10.3 46 13.5 B&mv N GND
©.297000 32.50 10.4 50 17.5 AV N GND
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Test mode: OP 6 Polarization +

SCAN TABLE:

"Voltage (9K-30M)FIN"
Short Description:

150E-30M Voltage

Level [dBpWV]
80
70

60

50

40”iij
30
20+
10—————, ——————————— B Lo Y Gt

M [y
H- |_|_ T = 4—,”—
'|| - rdkﬂ _'\' |||,1?‘T !

I

I

600k 800k 1M 2M M
Frequency [Hz]

300k 400k

x ¥ xMES HTW0513333_fin

MEASUREMENT RESULT: "HTW0513333 fin"

5/13/2014 4:21PM
Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.163500 37.90 10.3 65 27.4 QP + GND
0.438000 41.20 10.4 57 15.9 QP + GND
1.414500 34.00 10.3 56 22.0 ¢@gP + GND
9.879000 43.40 10.6 60 l6.6 QP + GND
14.113500 45.10 10.7 60 14.9 QP + GND
25.404000 44.50 11.0 60 15.5 QP + GND
MEASUREMENT RESULT: "HTW0513333 fin2"
5/13/2014 4:21PM
Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
9.879000 37.90 10.6 50 12.1 &V + GND
11.994000 359.90 10.6 50 10.1 &v + GND
13.407000 39.90 10.7 50 10.1 &av + GND
14.113500 40.80 10.7 50 9.2 AV + GND
16.228500 34.70 10.7 50 15.3 &av + GND
27.519000 35.80 11.0 50 14.2 AV + GND
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Test mode: OP 6 Polarization -

SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBpWV]
80
70

60

50

40
30
0f-Art--=-- S-br -ty
A, | My 1
10f--=1- W
| | |

0
150k 300k 400k

Frequency [Hz]

x ¥ xMES HTW0513334_fin

MEASUREMENT RESULT: "HTW0513334 fin"

5/13/2014 4:23FM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.181500 36.40 10.4 604 28.0 ¢@P - GND
0.438000 35.30 10.4 57 21.8 QP - GND
11.994000 41.60 10.6 60 18.4 QP - GND
13.407000 42.00 10.7 60 18.0 QP - GND
14.113500 43.10 10.7 60 16.9 QP - GND
25.404000 44.70 11.0 60 15.3 QP - GND

MEASUREMENT RESULT: "HTW0513334 fin2"

5/13/2014 4:23PM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.425%000 25.20 10.4 47 22.1 Aav - GND
3.529500 24.00 10.3 46 22.0 &nv - GND
11.994000 35.90 10.6 50 14.1 AV - GND
13.407000 36.00 10.7 50 14.0 &V - GND
14.113500 37.00 10.7 50 13.0 &v - GND
27.519000 33.50 11.0 50 l6.5 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 fO: Zero
dB.

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

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

TEST CONFIGURATION

Radio
Comm.
Test Set

20dB Att.

ANT MIC
EUT

Receiver/ EXT
Spectrum
Analyzer

Power

Supply/DC
13.60 V or AC
120V/60Hz

TEST PROCEDURE

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

The EUT was modulated by 2.5 KHz Sine wave audio signal; the level of the audio signal employed is 16
dB greater than that necessary to produce 50% of rated system deviation. Rated system deviation is 2.5
kHz (12.5 kHz channel spacing) and 5 kHz (25 kHz channel spacing).

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.

N -

o0k W
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TEST RESULTS

Remark:We tested Op 1 to Op 8,reocrded worst case at Op 1,0p 2.0p 5 and Op 6.

4.2.1 Occupied Bandwidth

Page 21 of 74

Modulation | Operation Test Cjpepifion || QEEUIEE ZEEh o
Mod o | frequency (KHz) Limit (KHz) Result
Type ode Channe (MHz) 99% 26dB
Lowest CH 450.5 9.70 10.50
Opl Middle CH 488.5 9.70 10.50 12.5 Pass
Highest CH 526.5 9.50 10.50
Analog/FM
Lowest CH 450.5 9.70 10.50
Op2 Middle CH 488.5 9.70 10.50 125 Pass
Highest CH 526.5 9.50 10.50
Lowest CH 450.5 7.70 10.20
Op5 Middle CH 488.5 7.90 10.60 12.5 Pass
. Highest CH 526.5 7.70 9.50
Digital/4FSK
Lowest CH 450.5 7.90 10.20
Op6 Middle CH 488.5 7.80 9.70 12.5 Pass
Highest CH 526.5 7.80 10.10

Test plot as follows:
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Modulation Type FM

Operation Mode

Opl

“RBA 300 Hz  Delta 3 [T1 ]
“VBA 3 KHz —25.77 dB
SWT 560 ms 5.200000000 kHz

BNV 9.700000p00 kHzl

oo T
4305 | PN

Delta P [T1 1
—26(.43 B |1u

- H.300000000 KHz

N
|

¥ Tenp 1| [T1 o8]
20/.37 B

45d-495100500- M-

10

—

Temp 2 [T1 o8]
(I 19.73 dbn|

WL T

=
=3
=
'

;
&
E
:

50

Center 450.5 MHz

Date: 23.MAY.2014 20:54:52

S kHz/ Span 50 kHz

Lowest CH

“RBA 300 Hz  Delta 3 [T1 ]
VBN 3 KHz —25.34 dB

Ref 46 cBn SNT 560 ms 5.200000000 kHz
BNV g-700000p00 kHzl
40 VerRer T T (T
43 es cear| P
e ﬂ A 489-500000D00 MHz
ol Delta P [TL 1
- 5L -26.54 B |1
o 4 = D00 Iz
o Tenp 1 [T1 o8]
21/ 51 dBr
Lo 4ed 4051 R
Tenp 2 [T1 o8]
i I 2070 cr
i “ J [ -
10 , ‘ lhl ’ IE
B J v \’J ]
| ot g AN 1 N T PP
Al (DG A INAAGAS BUNIVAN I Wi/ 2y
40
--50-

Center 488.5 MHz

Date: 29.MAY.2014 10:13:20

5 kHz/ Span 50 kHz

Middle CH

“RBA 300 Hz  Delta 3 [T1 ]
“VBA 3 Kz —25.62 B

SNT 560 ms 5.200000000 kHz

OBV 9.500000p00 kHZI

Verker T ITT 1
a3.61 | PN
ﬂ n 526.500000000 MHz

Delta P 7L 1
27122 B |

L0 f
10

4 P Terp 1| [T1 o8]

= 495200500 M-z

—

Tenp 4 [T1 o

R I 3 e
LN .
I |

. A } L‘/] \J J A4 "

Date: 29.MAY.2014 10:14:47

Highest CH
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Modulation Type FM Operation Mode Op 2

® “RBA 300 Hz Marker 1 [T1 ]
“VBA 3 kHz 43.07 dBr
Ref 46 dBm SNT 560 ms 450.500000000 MHz

BN 9.700000D00 kHZ]
40 |5 jrouay gEm |
o656 B

n n -5.300000p00 k2

Delta B [T1 1
25070 B |1u

e

20 2 5.200000D00 Kz
N Tenp 1| [T1 c8V]
20040 der

450495100000 M=

Terp 3 [T1 oB8|V]
1972 dBr
000 Rz

=

N o
Q
=
=

ax

I ——

50

Center 450.5 MHz 5 kHz/ Span 50 kHz

Date: 23.MAY.2014 20:55:24

Lowest CH

® “RBA 300 Hz  Delta 3 [T1 ]

OBN  ¢.700000P00 kl—kl
a0 S B

488.500000P00 MHz
Delta P [1L 1

p Tenp 1| [T1 o8V
489495300560 MHE

n Temp 4 [T1 od

7

T
Q
—

5
g

TE

:20 .n"A\fw/U W J“ﬂr\m MWMWW
:rlerztss_smt 5 kHz/ Span 50 KHz

Date: 29.MAY.2014 11:02:37

Middle CH

® “RBA 300 Hz Delta 3 [T1 ]

“VBN 3 kiHz -25.83 B
Ref 46 cBm SWT 560 ms 5200000000 Krz
oBv 500000P00 kHzl
40 verker T T I
43 63 car| B

| ﬂ n 526500000000 M-z
0 l Delta P 7L 1

—27.22 B |1u

—H.300000000 Kz
20 +

4 L Tenp 1| [T1 o8]

16.92 dBr

cad 405 M

Tenp 4 [T1 o8]
15

—
—

52504700000 V2|

‘
i
o
B—1|
——

|

|
|
L

Center 526.5 MHz 5 kHz/ Span 50 kHz

Date: 29.MAY.2014 11:06:16

Highest CH
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Modulation Type 4FSK Operation Mode Op5

“RBAN 300 Hz Delta 3 [T1 ]

“VBA 3 KHz —26.21 B
SWT 560 ms 5.400000000 kHz
El OBV 7]-700000p00 KHz
Marker] 1 [TL ]I
L 40 A 42115 diy “
me 450500100000 MHz
] . Delta P [T1 ]
30 aras—eB |y
-4.800000D00 Kz
Tenp 1| [T1 o8]

24170 dBv
45(.496200Pp00 MHz
Tenp 4 [T1 08V]

I
;

. / \

W ol 1

ax

A py
PRI MU e T
o

Center 450.5 MHz 5 kHz/ Span 50 kHz

Date: 23.MAY.2014 20:05:13

Lowest CH

® “RBA 300 Hz  Delta 3 [T1 ]
VBNV 3 KHz —26.05 dB
Ref 46 cBm SWT 560 ms 6500000000 Krz
i‘ BNV 7]-900000P00 kHzl
40 VerRer T T (T
j/‘,r\- V\\\‘ 4219 cer| PN
489499100000 Mz,
ﬁ 30 (?{ & Dol P 11 ]
278 B |
o 1 D00 Kz
E’ Terp 1] [T1 cg]
)i ‘ﬁ 24 64 dBr
Lo 4ad_4061 -
Tep 4 [T1 o4
2754 dBr

PR o T RAd Vi)
o

--50-

Certer 488.5 MHz 5 kHz/ Span 50 kHz

Date: 29.MAY.2014 10:45:49

Middle CH

@ “RBA 300 Hz  Deltza 3 [T1 ]
“VBA 3 Kz -26.99 B
Ref 46 cBm , SNT 560 ms 4.100000000 kHz
BN 7].700000P00 kHzl
40 A verker T T I
ffv a3 o2 car|
- e 526500600000 MHz
% 30 ﬂ \KL Delta P 7L 1
—26.o1 B |1
120 —H.400000000 KHz
ji Temp 1| [T1 o8]
/J '\ 25 78 dBr
Lo s2d 40s vl
Tenp 2 [T1 o8]
28 93 dan

; i VT,
/ ;
o I.

Center 526.5 MHz 5 kHz/ Span 50 kHz

Date: 29.MAY.2014 10:51:59

Highest CH
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Modulation Type 4FSK Operation Mode Op 6

“RBA 300 Hz Marker 1 [T1 ]
“VBA 3 kHz 42.81 dBr
SWNT 560 ms 450.500500000 VHz

3 Delta p [T1 7

40
—5-200000P00 kHz
= A s
|

1 450-496100D00
M Tenp 2 [T1 CBIV]

MHz

10
28.21 dBr,
45(.504000D000 MHz

. . ;

AL Lo
MAR Vo Y V7w

|--40-

Center 450.5 MHz 5 kHz/ Span 50 Kz

Date: 23.MAY.2014 20:05:41

Lowest CH
® “RBA 300 Hz  Delta 3 [T1 ]
“VBN 3 Kz —26.70 B
Ref 46 cBm | SWT 560 ms 4300000000 Kz
L\ caw 7-800000p00 wl
a0 & ke T
f/ *{I‘ 2461 cer| P
- | B 486.500600D00 Mz,
- % Botta fp [11 ]
—26.05 B |1u
L o0 —H.400000D00 kiz
F Temp 1] [T1 O8]
f ‘ﬂ 27.65 dan
Lo 459 4ce10db00 e
Temp 2 [T1 o8]
28 90 dBr

. / \

Wg"fv ..VMVJL A WA

a0

50

Center 483.5 MHz 5 kHz/ Span 50 KHz

Date: 29.MAY.2014 10:59:43

Middle CH

® “RBAN 300 Hz Delta 3 [T1 ]
“VBAN 3 kHz -27.14 B
Ref 46 dBn SNT 560 ms 4._.200000000 kHz
L KL OBV 7]-800000P00 kHZl
40 Y verker T Tt
/" \)\‘ 42167 dBr n
= | 526.500700D00 MHz
% 30 fh \1 Delta P 7L 1
—27.38 B |1u
—H.900000000 kiz
Lo i 2
E Temp 1| [T o8]
/1 'J\ 25 08 cr
L0 Sad-406a M
Terp 4 [T1 o8]
29.09 dBr

20
A ;AJ\MM '\Muk o A

Center 526.5 MHz 5 kHz/ Span 50 kHz

Date: 29.MAY.2014 10:53:14

Highest CH
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4.2.2 Emission Mask

Page 26 of 74

Modulation Channel Operation Test Test Frequency Applicable RBW
Type Sparation Mode Channel (MHz) Mask (Hz)
Lowest CH 450.5 D 300
Middle CH 488.5 D 300
Op1l Highest
CH 526.5 D 300
Analog/lFM | 12,5 KHz Lowest CH 4505 D 300
Middle CH 488.5 D 300
o2 Highest 526.5 D 300
CH )
Lowest CH 450.5 D 300
Middle CH 488.5 D 300
Op S Highest
N CH 526.5 D 300
Digital/4FSK 12.5 KHz Lowest CH 2505 D 300
Middle CH 488.5 D 300
ope Highest 526.5 D 300
CH '

Test plot as follows:

Note: The Black curve represents unmodulated signal.
The Blue curve represents modulated signal.
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Modulation Type FM Operation Mode Op1l
& g e
Ref 46 dBr SNT 560 ms 450.500000000 MHz
o n l
/] I\
1 I
I }@ |
o PN
I L \M -
:@r 450.5 MHz 5 kHz/ Span 50 kHz
Date: 23.MAY.2014 20:57:45
Lowest CH
® e e
Ref 46 dBm SNT 560 ms 488.500000000 MHz
o |- n

Loy fJ
e ; M%f
[--40-
I-50-
Center 488.5 MHz 5 kHz/ Span 50 kHz
Date: 29.MAY.2014 10:12:36
Middle CH
® ‘RBN 300 Hz  Marker 1 [T2 ]
VBN 3 kHz 44.39 dBr
Ref 46 dBn SWT 560 ms 526_500000000 Mz
a0
| A
1P 30 ﬂ n
VIEA ,

g
|

[}

=

e 7 ,W Y

7%‘ }'” “ J“h}h MV‘AW 3

F-40

I-50-

Center 526.5 VHz 5 kHz/ Span 50 kHz

Date: 29.MAY.2014 10:16:49

Highest CH
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Modulation Type FM _ Operation Mode Op2
® e e e
Ref 46 dBr SNT 560 ms 450.500000000 MHz
o |
| A
1 e n
v

2 K 20

| .

\

H
I

I* k1 \

[-—40-

50

Center 450.5 MHz 5 kHz/ Span 50 kHz
Date: 23.MAY.2014 20:58:13

Lowest CH
® “RBN 300 Hz  Marker 1 [12 ]
VBN 3 KHz 44.68 dBr
Ref 46 dBr SNT 560 ms 488.499900000 MHz
[-40-

# s
g

|
| .
|
|

1
o |
e V[ L
7 g i u‘w
:lErZISS_SM-iz 5 kHz/ Span 50 kHz
Date: 29.MAY.2014 11:04:13
Middle CH
® ot e
Ref 46 dBm SNT 560 nms 526500000000 MHz
- L -
s j "
" /1
L i
IR
By,D 7 ’ Vr
N
it

Center 526.5 MHz

Date: 29.MAY.2014 11:05:33

5 kHz/ Span 50 kHz

Highest CH
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Modulation Type 4FSK _ Operation Mode Op5
® W L
Ref 46 dBr 1 SNT 560 ms 450.500000000 MHz
o h |
fN mw
= Y .

[-—40-
50
Center 450.5 MHz 5 kHz/ Span 50 kHz
Date: 23.MAY.2014 20:18:11
Lowest CH

“RBN 300 Hz  Marker 1 [12 ]
VBNV 3 KHz 44.71 B

1 SWT 560 ms 488.500000000 MHz

- _

H-50
Certter 488.5 Mz 5 KHz/ Span 50 kHz
Date: 29.MAY.2014 10:47:32
Middle CH
<é;> “RBN 300 Hz  Marker 1 [T2 ]
“VBW 3 KHz 44.35 cBr
Ref 46 cBr ST 560 ms 526500000000 M-z
Laor il
JﬂL “\,\ n
M= f30 =
[AVE
2
VIEW

SRR AN

Date: 29.MAY.2014 10:50:50

5 kHz/ Span 50 kHz

Highest CH
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Modulation Type 4FSK

Operation Mode

Op6

<§§> “RBN 300 Hz Marker 1 [T2 ]
VBN 3 KHz 44.46 cBn

SWT 560 ms

450.500000000 MHz

;|
§ 3
; P

2 K |20

%QWMW ‘

™M

-50-
Center 450.5 MHz 5 kHz/ Span 50 kHz
Date: 23.MAY.2014 20:17:08
Lowest CH
<§§> “RBN 300 Hz  Marker 1 [12 ]
“VBAN 3 kHz 4472 B

| SWT 560 ms

488.500000000 MHz

|

Y

Certer 483.5 Mz 5 KHz/ Span 50 kHz
Date: 29.MAY.2014 10:58:36
Middle CH
(é%} ‘RBN 300 Hz Marker 1 [T2 ]
VBN 3 KHz 44.41 B
Ref 46 cBm SWT 560 ms 526500000000 Mz

- AR

7 3 \
VMIANN/ M
c;awter%_swnz 5 kHz/ Span 50 KHz

Date: 29.MAY.2014 10:56:44

Highest CH
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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 Generator

Substitute
Artenna

0 D
I

Receiving Antenna

I PSR | .

Amplifier

Attenuator

Fitter

SA

Receiving Antenna

Atlenuator

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.
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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 (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (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 (P ) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pyea- Pag - Po - 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)=P ea- P¢ - Ga

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

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

TEST RESULTS

Remark:We tested Op 1 to Op 8.recorded worst case at Op 1 and Op 5.
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 (f4 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 (f4 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
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Modulation Type:FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Lowest CH

Test Frequency: 450.5MHz

Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
901.00 -32.68 0.45 5.36 2.15 -29.92 -20.00 H
13515 -43.56 1.12 9.38 2.15 -37.45 -20.00 H
1802.00 -45.25 145 9.47 2.15 -39.38 -20.00 H
cee cee cen cee cee cee cee H
901.00 -31.25 0.45 5.36 2.15 -28.49 -20.00 Vv
13515 -42.63 1.12 9.38 2.15 -36.52 -20.00 Vv
1802.00 -44.25 145 9.47 2.15 -38.38 -20.00 Vv
cee cee cee “ee cee cee cee V
Modulation Type:FM
Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Middle CH Test Frequency: 488.5MHz
Frequency PMea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
977.00 -33.25 0.45 5.59 2.15 -30.26 -20.00 H
1465.50 -45.36 1.15 9.67 2.15 -38.99 -20.00 H
1954.00 -47.26 1.50 9.98 2.15 -40.93 -20.00 H
cee cee cee “ee cee cee “ee H
977.00 -32.75 0.45 5.59 2.15 -29.76 -20.00 \Y
1465.50 -46.38 1.15 9.67 2.15 -40.01 -20.00 \Y
1954.00 -45.10 1.50 9.98 2.15 -38.77 -20.00 \Y
cee cee cee “ee “ee cee “ee V

Modulation Type:FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Highest CH

Test Frequency: 526.5MHz

Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MH2) (dBm) Loss Gain (dB) ERP(dBm) (dBm)

1053.00 -34.69 0.87 6.62 2.15 -31.09 -20.00 H
1579.50 -48.35 1.26 9.83 2.15 -41.93 -20.00 H
2106.00 -49.50 1.72 10.59 2.15 -42.78 -20.00 H

.oe voe .or cos cos .oe cos H
1053.00 -35.62 0.87 6.62 2.15 -32.02 -20.00 V
1579.50 -47.36 1.26 9.83 2.15 -40.94 -20.00 V
2106.00 -46.37 1.72 10.59 2.15 -39.65 -20.00 V

ces oo ces cee .o eese cee V

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 6 GHz.
3. *** means that the emission level is too low to be measured or at least 20 dB down than the limit.
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Modulation Type:4FSK

Operation Mode: Op 5

Channel Separation:12.5KHz

Test Channel: Lowest CH

Test Frequency: 450.5MHz

Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1219.50 -33.14 0.45 5.36 2.15 -30.38 -20.00 H
2032.50 -45.36 1.12 9.38 2.15 -39.25 -20.00 H
2845.50 -46.72 145 9.47 2.15 -40.85 -20.00 H
cee oo con cee con oo con H
1219.50 -34.36 0.45 5.36 2.15 -31.60 -20.00 V
2032.50 -43.68 1.12 9.38 2.15 -37.57 -20.00 V
2845.50 -47.25 1.45 9.47 2.15 -41.38 -20.00 V
cee cee cee cee cee cee cee V
Modulation Type:4FSK
Operation Mode: Op 5 Channel Separation:12.5KHz
Test Channel: Middle CH Test Frequency: 488.5MHz
Frequency Pmea Path Antenna | Correction Peak Limit N
(MHz) (dBm) Loss Gain (dB) ERP(dBm) | (dBm) | Polarization
977.00 -36.35 0.45 5.59 2.15 -33.36 -20.00 H
1465.50 -48.26 1.15 9.67 2.15 -41.89 -20.00 H
1954.00 -50.24 1.50 9.98 2.15 -43.91 -20.00 H
.o oo cese cee cee .ee cee H
977.00 -35.10 0.45 5.59 2.15 -32.11 -20.00 \Y
1465.50 -48.35 1.15 9.67 2.15 -41.98 -20.00 \Y
1954.00 -47.68 1.50 9.98 2.15 -41.35 -20.00 \Y
coe cee coe cee cee coe cee V

Modulation Type:4FSK

Operation Mode: Op 5

Channel Separation:12.5KHz

Test Channel: Highest CH

Test Frequency: 526.5MHz

Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MH2) (dBm) Loss Gain (dB) ERP(dBm) (dBm)

1053.00 -34.20 0.87 6.62 2.15 -30.60 -20.00 H
1579.50 -43.65 1.26 9.83 2.15 -37.23 -20.00 H
2106.00 -44.20 1.72 10.59 2.15 -37.48 -20.00 H

eor eoe .or ves ves P ves H
1053.00 -34.47 0.87 6.62 2.15 -30.87 -20.00 \%
1579.50 -46.35 1.26 9.83 2.15 -39.93 -20.00 \%
2106.00 -47.39 1.72 10.59 2.15 -40.67 -20.00 \%

cee oo ces cee cee cee cee V

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 6 GHz.
3. *** means that the emission level is too low to be measured or at least 20 dB down than the limit.
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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
12.00 V or AC
120V/60Hz

TEST RESULTS

Remark:We tested Op 1 to Op 8.recorded worst case at Op 1 and Op 5.
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 (f4 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 (f4 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.
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Calculation: Limit (dBm) =EL-50-10log10 (TP)
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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
Test Maximum Conducted Maximum Conducted Spurious
Operation Test Frequenc Spurious Emissions Below 1GHz Emissions Above 1GHz
Mode Channel (E/lHZ) y Frequency Datum Frequency Datum
(MHz) (dBm) (MHz) (dBm)
Loévl_eft 450.5 901.60 -45.61 1350.00 -41.87
Op1l Mlggle 488.5 977.60 -43.99 3150.00 -44.25
H'g;‘_fSt 526.5 639.20 -42.54 1050.00 -28.63
LOC‘;VSSt 450.5 901.60 -44.56 1350.00 -41.42
Op5 Mg}lﬂle 488.5 977.60 -45.72 1460.00 -46.95
H'%*Les‘ 526.5 636.00 -42.63 1050.00 -28.93
Limit -20dBm for 12.5KHz Channel Separtion
Test Results PASS

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

Test plot as follows:
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FM Modulation

Operation Mode

Opl

Test Channel

Lowest CH

“RBAN 100 KHz Marker 2 [T1 ]

VBN 300 Kz —23.54 &
Ref 44 cBm SWT 60 ms 1 472.320000000 Mz
Lo Mawrker] 1 [T1 1 l
4450 dBr
450660000000 Mz| PN
me [
[y
M
20
-10-
O
--10
Jx
Et—o6rch
AT CYYTIVY WTPV KWW VY, FUNTENN AW A A
--30
o
--50
Start 30 Mz 57 MHz/ Stop 600 Mz
Date: 23.MAY.2014 21:30:11
30MHz-600MHz
<é§> “RBN 100 kHz Narker 1 [T1 ]
“VBA 300 KHz —45.61 B
Ref SNT 40 ms 901..600000000 MHz
20
H10 [ A
=
=
o M
L-10
——
-30
IE
o
1
ik P! VRPN INEWY TRATVEN AR B nM,Lu P TN
R Sk A i | 4 TR L) =l O
-—60
70
Start 600 Mz 40 MHzs Stoo 1 Gz
Date: 23.MAY.2014 22:07:19
600MHz-1GHz
<é;> ‘RBAV 1 Mz Marker 1 [T1 ]
“VBA 3 Mz —a1.87 dar
Ref SAT 100 ms 1.350000000 GHz
20
10 [ A
=
=
o M
--10
ot—=26rc
--30
TE
L o
» PO A LA i S b
| ST W v
I-—60
--70
Start 1 Gz 500 MHz/ Stop 6 Gz

Date: 23.MAY.2014 22:07:37

1GHz-6GHz
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Operation Mode

Op1l Test Channel

Middle CH

¢§>

“RBA 100 KHz Marker 2 [T1 ]

“VB\ 300 kHz —23.54 dBn
Ref 44 cBm SAT 60 ms 2233800000000 MHz
Lo Marken|1 [T1 ] l
44,69 dBr
489|.420000p00 MHz| ¥4
me [
[y
™M
20
10
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10
Jx
=26
WY Iy [T A o) IRY RTE I | TNWY N ANTHTON
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40
50
Start 30 Mz 57 MHz/ Stop 600 MHz
Date: 29.MAY.2014 11:26:24
30MHz-600MHz
® “RBA 100 Kz Marker 1 [T1 ]
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Ref 21 cBn ‘At 10 B SAT 40 ms 977600000000 Mz
20
Lo | A
=
=
o M
--10
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IE
Lo -
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] i hr ooy L an s )
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20
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Lo vy
10
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B b " . Lt
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S A Lo
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1GHz-6GHz
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Operation Mode Op1l Test Channel Highest CH
<§§> “RBA 100 kHz  Marker 2 [T1 ]
“VBA 300 kHz —23.39 dBr
Ref 44 dBm SNT 60 ms 406200000000 MHz
. Varker] 1 [Th I |
Al 26 dBr
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20
-10-
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ASmA UL{L‘Un ﬁ”l. rala Ao e Nkl g ianp,
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40
50
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Date: 29.MAY.2014 11:29:26

30MHz-600MHz
(é?} “RBA 100 kHz Marker 1 [T1 ]
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20
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=
v
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30
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Date: 29.MAY.2014 13:45:05

1GHz-6GHz
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4FSK Modulation

Operation Mode Op5 ; Test Channel Lowest CH
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Operation Mode Op5 Test Channel Middle CH
@ “RBA 100 KHz Marker 2 [T1 ]
“VBA 300 kHz —-23.60 dBrv
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Operation Mode Op5 Test Channel Highest CH
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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).

A WNPE

TEST CONFIGURATION

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

TEST RESULTS

Remark:We tested Op 1 to Op 4.recorded worst case at Op 1.
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Modulation Type: FM
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125 KHz Channel Separation
Modulation Peak Freq. Peak Freq. Peak Freq. Peak Freq.
Level (dB) Deviation At 300 Hz | Deviation At 1004 Hz | Deviation At 1500 Hz | Deviation At 2500 Hz
(KHz) (KHz) (KHz) (KHz)
-20 0.14 0.29 0.36 0.56
-15 0.28 0.45 0.45 0.68
-10 0.36 0.69 0.79 1.25
-5 0.47 1.01 1.36 2.10
0 0.56 1.52 2.15 2.32
+5 0.79 2.12 2.30 2.35
+10 1.25 2.35 2.30 2.35
+15 2.27 2.36 2.30 2.35
+20 2.36 2.39 2.30 2.35
Modulation Limit for 12.5 KHz
3
= 2.5
) | —— —
S 1 —] / —300Hz
7 / _
S // pa / 1004Hz
& 1.9 7 — 1500Hz
% // 2500Hz
= 1 = —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.
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b). Audio Frequency 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

Frequency Frequency Deviation 1KHz Refenerce Deviation Audio Frequency Response

(KHz) (KHz) (KHz) (dB)
0.1 0.05 0.51 -20.17
0.2 0.05 0.51 -20.17
0.3 0.10 0.51 -14.15
0.4 0.13 0.51 -11.87
0.5 0.17 0.51 -9.54
0.6 0.25 0.51 -6.19
0.7 0.32 0.51 -4.05
0.8 0.34 0.51 -3.52
0.9 0.41 0.51 -1.90
1.0 0.47 0.51 -0.71
1.2 0.51 0.51 0.00
14 0.58 0.51 112
1.6 0.68 0.51 2.50
1.8 0.72 0.51 3.00
2.0 0.79 0.51 3.80
2.2 1.01 0.51 5.94
2.4 1.05 0.51 6.27
2.6 1.13 0.51 6.91
2.7 1.20 0.51 7.43
2.8 1.20 0.51 7.43
3.0 1.22 0.51 7.58
35 0.05 0.51 -20.17
4.0 0.05 0.51 -20.17
4.5 0.05 0.51 -20.17
5.0 0.05 0.51 -20.17




Report No : TRE1405002001

Page 46 of 74

Audio Frequency Response for 12. 5KHz

15
10 i
/
5 ///,}/
L /:/:7 Test Datum
g -5 4 ——6dB/0ct+1
L~
10 —6dB/0ct-3
/
-15
00 / 1A
=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.




