aa

ACCREDITED Bay Area Compliance Labs Corp.

TESTING LABORATORY FCC PART 90
ISEDC RSS-119, ISSUE 12, MAY 2015
TEST AND MEASUREMENT REPORT

For

Pyramid Communications

37 Shield, Irvine, CA 92618, USA

FCC ID: LRUSVR-P250UA
I1C: 2390A-SVRP250UA

Report Type: Product Type:
CIIPC Vehicular Repeater System (VRS)
Frank Wang -I_H/zm ‘I{ W}b riﬂ

Prepared By: Test Engineer

Report Number: R1808143-90

Report Date: 2018-09-26

Jin Yane it e
o
Reviewed By: Test Engineer [

Bay Area Compliance Laboratories Corp.
1274 Anvilwood Avenue,

Sunnyvale, CA 94089, USA

Tel: 1 (408) 732-9162

Fax: 1 (408) 732-9164

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or
used in part without prior written consent from Bay Area Compliance Laboratories Corp. This report must not be used by the
customer to claim product certification, approval, or endorsement by A2LA* or any agency of the Federal Government. * This
report may contain data that are not covered by the A2LA accreditation and are marked with an asterisk “*” (Rev.3)




TABLE OF CONTENTS

R 1T Lo =1 I () (0] 4 F= (o] o U 4
1.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT)....ccviiiiiiiiieiieeee e 4
1.2 MECHANICAL DESCRIPTION .....uuuuviiiiieeeeeiitreeeeeeeeeeiitueseeeeeeeseisssseseseeesesisssesesesssesissssssseseemsiisssseseseeesessssseseseennns 4
1.3 (0] 23 210 17 TP 4
1.4 RELATED SUBMITTAL(S)/GRANT(S) +..vveteetieieereieeeeteesteesteeseesseessesssesssesseesseessesssesssesssesseessesssesssesssesssssssessens 4
1.5 TEST METHODOLOGY ...vvveeitteeeeeeeeeeeeeeeeeeeeteeeeesaeeesauseesssseessssaseesansseesansseeessssseesansseesssseessssseeesaseeeessnsseessnsnees 5
1.6 MEASUREMENT UNCERTAINTY ...ovvviiiitieeiitteeeeeteeeeenteeeseeteeeseesaeeeseseeesenseesesssasesssnsseesensssesssssssessssssssssseesonseees 5
1.7 TEST FACILITY .ottt ettt ettt e e e e e ettt e e e e e e e eeettaaaeaeeeeeeeatssseaeeeeeestasaeeeeeeeeeesssseeeseeeennnnres 5
1.8 TEST FACILITY ACCREDITATIONS .....uututtitieeeeieiitreeeeeeeeeeiitreeeeeeeeeeetsasseeeseesasissssseseeeeesssssesseeesensissssseseseesssnnes 6

2 SYStEM TeSt CONTIGUIALION ......c.iiiiiiie ettt st e et e et e s e e e st e besbe et e ereeseeseesbesbesreareeneeneesnens 9
2.1 JUSTIFICATION ....coiiieieetitteee e e e eeeett et e e e eee et e e e e eee et aaereeeeeeeseataaaeeeeeeeeaassseeeeeeeeetsssaeeeeeeeaassssseeeeeensnsreseeeeeeans 9
2.2 EQUIPMENT MODIFICATIONS .....cuuttiiiieeieeiitteeeeeeeeeeiituereeeeeeeseetaeseeeeeeeeesssseeseeeeeeessseesseseeesissssseeeeeeesasrsseeeseennns 9
2.3 LOCAL SUPPORT EQUIPMENT ....cuvviiiiiiiieeieeeeeee e e eeeeeeee e e e e e eeaaaaeeeeeeeeeesaaaseeeeeessasnaaaeeeeesseennssssaeeeesessnsraseeesessns 9
2.4 SUPPORT EQUIPMENT .....uttiiiiiieieiieiieteeeeeeeeeaat et e e e e eeeeaaaeeeeeeeseesaaaaeseeesseesasaaseeeeeeesassaaseseeeessnnsssseeeeesssnssraneeeeas 9
2.5 LOCAL SUPPORT EQUIPMENT POWER SUPPLY AND LINE FILTERS .....ccoiiiiiiiiiiiiiieeeieeieeeeee et eeeeaaaes 10
2.6 EXTERNAL I/O CABLING LIST AND DETAILS .....uvviiiiiiieeiiieeeeeieeeeeeeeeeeeeeeeeeeaaeeeeeaeeeeensvesssenseeesennaeesensnesesnnes 10
2.7 TEST SETUP BLOCK DIAGRAM ......ccoiiiitiiiiee e eeeiieeeee e eeeeetee e e e et e e e e e eetaaaeeeeeeeeeeaaseeeeeeeeentasseaeeeeeennneres 10
2.8 ANTENNA PORT CONDUCTED TEST ....coiiiittttiiiieeeeeiiieeee e eeeetee e e e eeeeaaee e e e e eeeetaaaaeeeeeeesasseeeeeseensnssereeeeeenns 11

3 SUMMANY OF TEST RESUILS.....ccuiiiiiii ettt et a et et e s aesbeere e st e seesbesbeeaeereeneentees 12

4 FCC §2.1091 & ISEDC RSS-102 - RF EXPOSUIE.....ccuciiiiiiiiteitisieaiieieaneesie et saesiee e ee e sbe e sbesie e sseeeensenes 13
4.1 APPLICABLE STANDARDS .....coiiiutttttteeeeiiititeeeeeeeeeesateeeeeesseasaaeeeesesseesiaresseesssessasssteessesssasssseessesmssrerseeseenins 13
4.2 IMPE PREDICTION .....cuuviiiiiiiiiiteeeeeeeeeeetereeeeeeeeesaaeeeeeeeeeesasaseseeeseeasssseseeeseensassseeeessenssssssseessennsrssseeeseeenseres 14
43 A 0 S 227 61 5 OSSR 14

5 FCC §2.1046, §90.205 & ISEDC RSS-119 85.4 - RF OULPUL POWEN .......cooiiiiiierieiienieieeeeeee e 15
5.1 APPLICABLE STANDARD ........ceittitttttteeeeeiiiiteeeeeeeeeesittreeeeeeeeesiarereseseeastsreseseseeesitrereeeseeenstsereeeeeensssrereeeseennns 15
5.2 TEST PROCEDURE ......uuviiiiieiiiiitiieeeeeeeeettteeeeeeeeeeettaeeeeeeeeeetaaaeaeeeeeeeetsareaeseeeeaesasssaeeeeseesassseeeeeeeenasseseeeeeenainrres 16
53 TEST EQUIPMENT LIST AND DETALLS ....ovviiiiiiiiiitiitieeeeeeeeciteeeeeeeeeeetareeeeeeeeeeaareeeeeeeeeeanseeeeeeeeesasseseeeseenninnres 16
5.4 TEST ENVIRONMENTAL CONDITIONS......uvteetiiiiitteeeeeeeeeieueeeeeeeessasssasseeeeessessssseeesssssssssssssesssssmsssesseessssmsnnses 16
5.5 TEST RESULTS ... oiittieeiee ettt ettt et e e e ettt e e e e e et ae e e e e e e s eansaaaeeeeesseassaaaeeeeeessensaaeeeeeesseensarseseeessennnneres 16

6 FCC 82.1053, 890.210 & ISEDC RSS-119 85.8 - Field Strength of Spurious Radiation .............ccccoevnene. 26
6.1 APPLICABLE STANDARD .......eitttttttitteeeiieieeteeeeeeeesaereeeeeessasaaeteeeesseaseteseeeeseessssseseeessssssssssteessessssrsssseessenins 26
6.2 TEST PROCEDURE .....uvvviiiiiiiitieieieeeeeeeeatee e e e e e eeeaae e e e e eeeeesaaaaeeeeesssassaareeesessensaaaeeeeessaasaaseeseesseensssreeeeessennsnnres 27
6.3 TEST EQUIPMENT LIST AND DETAILS ...ovvviiiiiiiiiiiieieeeeeeeeieeeeee e e e eeeaaeeeeeeeeeeiaaaeeeeesssesasaseseesseensnsresseessssnnnnees 27
6.4 TEST ENVIRONMENTAL CONDITIONS.....0uvtiieeiiiiittteeeeeeeeieitreeeeeeeeeessareeseeeeenssssesesessemsissesseesssmsssssssesesesnsssnees 27
6.5 TEST RESULTS ..ottt oottt ettt e e ettt e e e e e et eeeeeeeettaraaeeeeeeetaaaeeeeeeeeensasseeeeeeeeentnsreseeeeeenainnres 28

7 Appendix A - EUT Test Setup PROTOGIapRS. ... ..ottt e 29

8  Appendix B - EUT EXternal Photographs ......ccooviiiiiiiees e 30

9  Appendix C - EUT Internal Photographs.........ccooviiiiiiieieie s et 31

10 Appendix D (Normative) - A2LA Electrical Testing CertifiCate..........cccooiiiriiiiiiieiee e 32




DOCUMENT REVISION HISTORY

Revision Number

Report Number

Description of Revision

Date of Revision

0

R1808143-90

CIIPC Report

2018-09-26




1. General Information

1.1 Product Description for Equipment under Test (EUT)

This test and measurement report was prepared on behalf Pyramid Communications and their product,
FCC ID: LRUSVR-P250UA, IC: 2390A-SVRP250UA model: SVR-P250UA, which will henceforth be
referred to as the EUT (Equipment Under Test). The EUT is a UHF digital transceiver that operates in

frequency band 406.1-470 MHz.

The EUTs are UHF Transceivers that operates under FCC Part 90, ISEDC RSS-119.

Specifications

Frequency Bands

FCC: 406.1-470 MHz
IC: 406.1-430 MHz, 450-470 MHz

Emission Designator

FCC: 11KO0F3E/6K6F2D/7K80F2D/9K60F2D/10K8F2
D/8K10F1E/8K10F7E/8K10F1D/8K10F7D/8K10F 1 W/
TK60FXW/7K60FXD

IC: 11KOF3E/16K0F3E/6K6F2D/7K80F2D/9K60F2D/
10K8F2D/8K10F 1 E/8K10F7E/8K10F1D/8K10F7D/
8K10F1W/7K60FXW/7K60FXD

RF Output Power 0.5/1/2 Watt
. FCC: 12.5 kHz
Channel Spacing IC: 12.5 kHz, 25 kHz
Power Supply 12-13.6 VDC

1.2 Mechanical Description

The EUT measures approximately 23.1 cm (L) x 14.0 cm (W) x 5.0 cm (H) and weighs approximately

1250 g.

The test data gathered are from production sample, serial number: 20580515, provided by the manufacturer.

1.3 Objective

This type approval report is prepared on behalf of Pyramid Communications in accordance with Part 90 of

the Federal Communication Commissions rules and ISEDC RSS-119.

The objective was to determine that the changes in components do not degrade the performance of the

EUT.

1.4 Related Submittal(s)/Grant(s)

N/A




1.5 Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J, Part 90 — Private Land Mobile Radio Service and ISEDC
RSS-119.

Applicable Standards: TIA-603-D, Land Mobile FM or PM Communications Equipment Measurement
and Performance Standards.

All emissions measurement was performed by Bay Area Compliance Laboratories Corp. The radiated
testing was performed at an antenna-to-EUT distance of 3 meters.

1.6 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna
directivity, antenna factor variation with height, antenna phase center variation, antenna factor frequency
interpolation, measurement distance variation, site imperfections, mismatch (average), and system
repeatability.

Parameter Measurement uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.57 dB
Power Spectral Density, conducted +1.48dB
Unwanted Emissions, conducted +1.57dB
All emissions, radiated +4.0 dB
AC power line Conducted Emission +2.0 dB
Temperature +2°C
Humidity +5%
DC and low frequency voltages +1.0 %
Time +2 %
Duty Cycle +3 %

1.7 Test Facility

BACLSs test facilities that are used to perform Radiated and Conducted Emissions tests are currently
recognized by the Federal Communications Commission as Accredited with NIST Designation Number
US1129.

BACL’s test facilities that are used to perform Radiated and Conducted Emissions tests are currently
registered with Industry Canada under Registration Numbers: 3062A-1, 3062A-2, and 3062A-3.

BACL is a Chinese Taipei Bureau of Standards Metrology and Inspection (BSMI) validated Conformity
Assessment Body (CAB), under Appendix B, Phase I Procedures of the APEC Mutual Recognition
Arrangement (MRA). BACL’s BSMI Lab Code Number is: SL2-IN-E-1002R

BACL’s test facilities that are used to perform AC Line Conducted Emissions, Telecommunications Line
Conducted Emissions, Radiated Emissions from 30 MHz to 1 GHz, and Radiated Emissions from 1 GHz
to 6 GHz are currently recognized as Accredited in accordance with the Voluntary Control Council for
Interference [VCCI] Article 15 procedures under Registration Number A-0027.




1.8 Test Facility Accreditations
Bay Area Compliance Laboratories Corp. (BACL) is:

A- An independent, 3"-Party, Commercial Test Laboratory accredited to 1ISO/IEC 17025:2005 by A2LA
(Test Laboratory Accreditation Certificate Number 3279.02), in the fields of: Electromagnetic
Compatibility and Telecommunications. Unless noted by an Asterisk (*) in the Compliance Matrix (See
Section 3 of this Test Report), BACL’s ISO/IEC 17025:2005 Scope of Accreditation includes all of the
Test Method Standards and/or the Product Family Standards detailed in this Test Report..

BACL’s ISO/IEC 17025:2005 Scope of Accreditation includes a comprehensive suite of EMC Emissions,
EMC Immunity, Radio, RF Exposure, Safety and wireline Telecommunications test methods applicable to
a wide range of product categories. These product categories include Central Office Telecommunications
Equipment [including NEBS - Network Equipment Building Systems], Unlicensed and Licensed Wireless
and RF devices, Information Technology Equipment (ITE); Telecommunications Terminal Equipment
(TTE); Medical Electrical Equipment; Industrial, Scientific and Medical Test Equipment; Professional
Audio and Video Equipment; Industrial and Scientific Instruments and Laboratory Apparatus; Cable
Distribution Systems, and Energy Efficient Lighting.

B- A Product Certification Body accredited to ISO/IEC 17065:2012 by A2LA (Product Certification
Body Accreditation Certificate Number 3279.03) to certify
- For the USA (Federal Communications Commission):

1- All Unlicensed radio frequency devices within FCC Scopes Al, A2, A3, and A4;
2- All Licensed radio frequency devices within FCC Scopes B1, B2, B3, and B4;
3- All Telephone Terminal Equipment within FCC Scope C.

- For the Canada (Innovation, Science and Economic development Canada - ISEDC):

1 All Scope 1-Licence-Exempt Radio Frequency Devices;
2 All Scope 2-Licensed Personal Mobile Radio Services;
3 All Scope 3-Licensed General Mobile & Fixed Radio Services;
4 All Scope 4-Licensed Maritime & Aviation Radio Services;
5 All Scope 5-Licensed Fixed Microwave Radio Services
6 All Broadcasting Technical Standards (BETS) in the Category I Equipment Standards
List.
- For Singapore (Infocomm Media Development Authority - IMDA):
1 All Line Terminal Equipment: All Technical Specifications for Line Terminal Equipment
— Table 1 of IDA MRA Recognition Scheme: 2011, Annex 2
2. All Radio-Communication Equipment: All Technical Specifications for Radio-

Communication Equipment — Table 2 of IDA MRA Recognition Scheme: 2011, Annex 2
- For the Hong Kong Special Administrative Region:

1 All Radio Equipment, per KHCA 10XX-series Specifications;
2 All GMDSS Marine Radio Equipment, per HKCA 12XX-series Specifications;
3 All Fixed Network Equipment, per HKCA 20XX-series Specifications.
- For Japan:
1 MIC Telecommunication Business Law (Terminal Equipment):

- All Scope Al - Terminal Equipment for the Purpose of Calls;
- All Scope A2 - Other Terminal Equipment
2 Radio Law (Radio Equipment):

- All Scope B1 - Specified Radio Equipment specified in Article 38-2-2, paragraph 1, item
1 of the Radio Law

- All Scope B2 - Specified Radio Equipment specified in Article 38-2-2, paragraph 1, item
2 of the Radio Law

- All Scope B3 - Specified Radio Equipment specified in Article 38-2-2, paragraph 1, item
3 of the Radio Law




C- A Product Certification Body accredited to ISO/IEC 17065:2012 by A2LA (Product Certification
Body Accreditation Certificate Number 3279.01) to certify Products to USA’s Environmental Protection
Agency (EPA) ENERGY STAR Product Specifications for:
1  Electronics and Office Equipment:
- for Telephony (ver. 3.0)
- for Audio/Video (ver. 3.0)
- for Battery Charging Systems (ver. 1.1)
- for Set-top Boxes & Cable Boxes (ver. 4.1)
- for Televisions (ver. 6.1)
- for Computers (ver. 6.0)
- for Displays (ver. 6.0)
- for Imaging Equipment (ver. 2.0)
- for Computer Servers (ver. 2.0)
2 Commercial Food Service Equipment
- for Commercial Dishwashers (ver. 2.0)
- for Commercial Ice Machines (ver. 2.0)
- for Commercial Ovens (ver. 2.1)
- for Commercial Refrigerators and Freezers
3 Lighting Products
- For Decorative Light Strings (ver. 1.5)
- For Luminaires (including sub-components) and Lamps (ver. 1.2)
- For Compact Fluorescent Lamps (CFLs) (ver. 4.3)
- For Integral LED Lamps (ver. 1.4)
4  Heating, Ventilation, and AC Products
- for Residential Ceiling Fans (ver. 3.0)
- for Residential Ventilating Fans (ver. 3.2)
5 Other
- For Water Coolers (ver. 3.0)

D- A NIST Designated Phase-1 and Phase-11 Conformity Assessment Body (CAB) for the following
economies and regulatory authorities under the terms of the stated MRAs/Treaties:
- Australia: ACMA (Australian Communication and Media Authority) — APEC Tel MRA -Phase I;
- Canada: (Innovation, Science and Economic development Canada - ISEDC) Foreign Certification
Body — FCB — APEC Tel MRA -Phase I & Phase II;
- Chinese Taipei (Republic of China — Taiwan):
0 BSMI (Bureau of Standards, Metrology and Inspection) APEC Tel MRA -Phase I;
0 NCC (National Communications Commission) APEC Tel MRA -Phase I;
- European Union:
0 EMC Directive 2014/30/EU US-EU EMC & Telecom MRA CAB (NB)
0 Radio Equipment (RE) Directive 2014/53/EU US-EU EMC & Telecom MRA CAB (NB)
0 Low Voltage Directive (LVD) 2014/35/EU
- Hong Kong Special Administrative Region: (Office of the Telecommunications Authority —
OFTA)
APEC Tel MRA -Phase I & Phase 11
- Israel — US-Isracl MRA Phase |
- Republic of Korea (Ministry of Communications - Radio Research Laboratory) APEC Tel MRA -
Phase |
- Singapore: (Infocomm Media Development Authority - IMDA) APEC Tel MRA -Phase I & Phase
II;
- Japan: VCCI - Voluntary Control Council for Interference US-Japan Telecom Treaty VCCI Side Letter-
- USA:
0 ENERGY STAR Recognized Test Laboratory — US EPA




0 Telecommunications Certification Body (TCB) — US FCC;
0 Nationally Recognized Test Laboratory (NRTL) — US OSHA
- Vietnam: APEC Tel MRA -Phase I;




2 System Test Configuration

2.1 Justification

The EUT was configured for testing according to TIA-603-D and the instructions and default settings
provided by Pyrammid Communications.

The EUT was tested in the normal (native) operating mode to represent worst-case results during the final
qualification test.

Bands Frequency Power Setting
(MH2) Channel (MH2) W)
0.5
1 406.2 1
2
0.5
2 4299 1
2
0.5
406.1-470 MHz 3 450.1 1
2
0.5
4 459.9 1
2
0.5
5 469.9 1
2
2.2 Equipment Modifications
No modifications were made to the EUT.
2.3 Local Support Equipment
Manufacturer Description Model No. Serial No.
Fluke Multimeter 75 Series 11 56500901
2.4 Support Equipment
Manufacturer Description Model No. Serial No.
Pyrammid Communications EUT Test Set - -




2.5 Local Support Equipment Power Supply and Line Filters

Manufacturer Description Model Serial Number

MASTECH DC Power Supply HY3010E -

2.6 External 1/O Cabling List and Details

Cable Description Length (m) From To
RS-232 Adapter <1.0 EUT Test Set EUT
DC Adapter with
Banana Plugs > 1.0 DC Barrel Jack Power Supply

2.7 Test Setup Block Diagram
Radiated Emission Test

50 ohm termination

Eh
supply 1 AC Main

Styrofoam 70 cm
above table

Non-conducting \I\
table 80 cm above
ground plane




2.8 Antenna Port Conducted Test

EUT

Attenuator

Spectrum Analyzer




3 Summary of Test Results

FCC & ISEDC Rules Description of Tests Results
ISI;E%C(EI%S}SO?&)Z RF Exposure Compliant

li(S:lEZ:D% 1112486_’1?2%?05 RF Output Power Compliant

I;SISD§C2 11{08583-’1?205 1: Field Strength of Spurious Radiation Compliant




4 FCC §2.1091 & ISEDC RSS-102 - RF Exposure

4.1 Applicable Standards

According to FCC §15.247(i), §15.407(f) and §1.1307(b)(1), systems operating under the provisions of
this section shall be operated in a manner that ensures that the public is not exposed to radio frequency
energy level in excess of the Commission’s guidelines.

Limits for General Population/Uncontrolled Exposure

Frgquency Electric Field Magnetic Field Power Density Averaging Time
ange Strength Strength (mW/cm?) (minutes)
(MHz) (V/m) (A/m)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f * (180/f%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

Before equipment certification is granted, the procedure of ISED RSS-102 must be followed concerning
the exposure of humans to RF field

According to ISED RSS-102 Issue 5:

Table 4: RF Field Strength Limits for Devices Used by the General Public {(Uncontrolled Environment)

Frequency Range Electric Field Magnetic Field Power Density Reference Period
(MHz) (Vim rms) (Afm rms) (Wim?) {minutes)
0.003-104 83 50 Instantaneous”

0.1-10 073 f 53
1.1-10 87l F 05 6
10-20 27.46 0.0726 -2 6
2048 58.071 f- 0.1540/ f0-28 8.944/ 08 6
48-300 2206 0.05852 1.291 6
300-6000 3.142 f 03417 0.008335 f 03417 0.02619 06824 6
6000-15000 614 0.163 10 6

15000-150000 614 0.163 10 616000/ f -2

150000-300000 0.158 f 08 421 %104 5048 667 x 107 f £16000/f1-2

MNote: f iz frequency in MHz
" Based on nerve stimulation (MNS).
~ Based on specific absorption rate (SAR).




4.2 MPE Prediction

Predication of MPE limit at a given distance, Equation from OET Bulletin 65, Edition 97-01

S = PG/4nR?

Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

4.3 MPE Results

Safe Distance: Recommended minimum lateral safe distance from the antenna: 90 cm

Recommented Antennas: Antenna Gain (dBi)
Monopole ((A/4 antenna 2.15
Monopole (5/8\ antenna) 5.15

The maximum antenna gian is 5.15 dBi which is used for worst MPE prediction

Maximum peak output power at antenna input terminal (dBm):  33.02

Maximum peak output power at antenna input terminal (mW): 2004.47
Prediction distance (cm): 90

Prediction frequency (MHz): 469.9

Maximum Antenna Gain, typical (dBi): 5.15

Maximum Antenna Gain (numeric): 3.27
Power density of prediction frequency at 90.0 cm (mW/cm?):  0.064
Power density of prediction frequency at 90.0 cm (W/m?%):  0.644
FCC MPE limit for uncontrolled exposure at prediction frequency (mW/cm?):  0.313
ISED MPE limit for uncontrolled exposure at prediction frequency (W/m?): 1.755

Conclusion

The device is compliant with the requirement MPE limit for uncontrolled exposure. All transceiver
modules must be installed with a separation distance of no less than 90 cm from all persons.




5 FCC §2.1046, 890.205 & ISEDC RSS-119 §5.4 - RF Output Power

5.1 Applicable Standard

According to FCC §2.1046, and §90.205, (g) 421-430 MHz. Limitations on power and antenna heights are
specified in §90.279.

(h) 450-470 MHz. (1) The maximum allowable station effective radiated power (ERP) is dependent upon
the station's antenna HAAT and required service area and will be authorized in accordance with table 2.
Applicants requesting an ERP in excess of that listed in table 2 must submit an engineering analysis based
upon generally accepted engineering practices and standards that includes coverage contours to
demonstrate that the requested station parameters will not produce coverage in excess of that which the
applicant requires.

(s) The output power shall not exceed by more than 20 percent either the output power shown in the Radio
Equipment List [available in accordance with §90.203(a)(1)] for transmitters included in this list or when
not so listed, the manufacturer's rated output power for the particular transmitter specifically listed on the
authorization.

As per ISEDC RSS-119 §5.4,

Table 2 —Transmitter Qutput Power

Transmitter Output Power (W)

BaselFixed
Frequency Bands (MHz) Equipment Mobile Equipment

27.41-28 and 29.7-50 300 30
T2-T6 No limit 1
138174 110 &0
217-218 and 213-220 110 3oL
220-222 See SRSP-512for 50

ERP limit
406.1-430 and 450-470 110 60
T68-776 and 795-506 See SRSP-511 for | 30

ERP limit 3 W ERP for

portable equipment

606-321/351-866 and 821-624/866-569 110 30
896-901/935-940 110 &0
929-930/931-932 110 30
928-929/952-953 and 932-932 5/941-941.5 110 30
932 5-935/541 5-944 110 30




5.2 Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient

attenuation.

5.3 Test Equipment List and Details

S Serial Calibration Calibration
Manufacturer Description Model Number Date Interval
Rhode & Schwarz Spectrum Analyzer FSV40 1321.3008K3 2018-07-23 1 year

9-101203-UW

20 dB Attenuator

Statement of Traceability: BACL Corp. attests that all calibrations have been performed according to A2LA
requirements, traceable to the NIST.

5.4 Test Environmental Conditions

Temperature: 20-25 °C
Relative Humidity: 44-55 %
ATM Pressure: 101-102 kPa

The testing was performed by Frank Wang on 2018-09-12 in RF Site

5.5 Test Results

FCC:
Frequen Power i Output Power

Frequency — cqy Setting Carrier Conducted Output Power it
(MH2) (MHz) | (Watt) (dBm) (Watt) (Watt)

0.5 27.19 0.524 0.6

406.2 1.0 30.10 1.023 1.2

2.0 32.95 1.972 2.4

0.5 27.29 0.536 0.6

429.9 1.0 30.06 1.014 1.2

2.0 32.65 1.841 2.4

0.5 27.52 0.565 0.6

450.1 1.0 30.13 1.030 1.2

406.1-470 2.0 32.87 1.936 24

0.5 27.44 0.555 0.6

459.9 1.0 30.25 1.059 1.2

2.0 32.86 1.932 2.4

0.5 27.56 0.570 0.6

469.9 1.0 30.39 1.094 1.2

2.0 33.02 2.004 2.4

Note: The maximum output power allowed is refered by FCC §90.205(s).




ISEDC:

Power i imi
Frequency — Frequency Setting Carrier Conducted Output Power Limit
(MHz2) (MHz) (Watt) (dBm) (Watt) (Watt)
0.5 27.19 0.524 60
1 406.2 1.0 30.10 1.023 60
2.0 32.95 1.972 60
0.5 27.29 0.536 60
2 429.9 1.0 30.06 1.014 60
2.0 32.65 1.841 60
406.1- 0.5 27.52 0.565 60
43080450- 3 450.1 1.0 30.13 1.030 60
470 2.0 32.87 1.936 60
0.5 27.44 0.555 60
4 459.9 1.0 30.25 1.059 60
2.0 32.86 1.932 60
0.5 27.56 0.570 60
5 469.9 1.0 30.39 1.094 60
2.0 33.02 2.004 60
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Channel 3: 450.1 MHz
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6 FCC §2.1053, 890.210 & ISEDC RSS-119 85.8 - Field Strength of Spurious
Radiation

6.1 Applicable Standard
According to FCC §90.210:

(d) 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 f; to 5.625 kHz removed from fy: Zero
dB.

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

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

(4) The reference level for showing compliance with the emission mask shall be established using a
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the
true peak emission of the equipment under test. In order to show compliance with the emission mask up to
and including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth
to 100 Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not
be less than the instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the
authorized bandwidth, see paragraph (o) of this section. If it can be shown that use of the above
instrumentation settings do not accurately represent the true interference potential of the equipment under
test, an alternate procedure may be used provided prior Commission approval is obtained.

As per ISEDC RSS-119 §5.8,

Table 7 — Emission Mask D

Displacement Frequency, f;

(kHz) Minimum Attenuation (dB) Resolution Bandwidth (Hz)
Ee2h«<f3=125 1.27{f;—2.88) Specified in Section 4.2.2
fi>125 Whichever is the lesser: Specified in Section 4.2.2

70 or 50 + 10 logqa(p)




6.2 Test Procedure

The transmitter was placed on a Styrofoam with wooden turntable, and it was normal transmitting with
500hm termination which was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT. The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

Spurious emissions in dB = 10 Ig (TXpwr in Watts/0.001) — the absolute level

6.3 Test Equipment List and Details

Manufacturer Description Model NSueggé r Calg) ;?Jion C?::tzrr?/g?n
Agilent Signal Analyzer E4446A MY48250238 | 2018-05-08 1 year
Sunol Science Corp System Controller SC99V 122303-1 N/R N/R
Sunol Sciences Antenna, Biconi-Log JB3 A020106-3 2017-11-02 2 years
Agilent Pre-Amplifier 8449B 3008A01978 | 2018-08-10 1 year
Agilent Amplifier, Pre 8447D 2944A10187 | 2018-04-02 1 year
Sunol Sciences Antenna, Horn DRH-118 A052704 2017-03-27 2 years
EMCO Antenna, Horn 3115 9511-4627 2018-03-28 2 years
Tel(fgrylz%gties Generator, Signal N5182B | MY51350070 | 2018-01-06 | 1 year
COM-POWER Antenna, Dipole AD-100 7210333 ]iBl’ 2 2017-02-13 2 years
- RF Cable - - Each time' N/A

Statement of Traceability: BACL Corp. attests that all calibrations have been performed according to A2LA

requirements, traceable to the NIST.

6.4 Test Environmental Conditions

Temperature: 18-24 °C
Relative Humidity: 35-50 %
ATM Pressure: 101-102 kPa

The testing was performed by Frank Wang on 2018-09-13 in 5 meter chamber 3.




6.5 Test Results

12.5 kHz Channel Spacing

Frequency: 406.2-469.9 MHz:

Worst Margin: -30.135 dB at 2500 MHz in the Horizontal polarization.

12.5 kHz Channel Spacing, Channel 3 —450.1 MHz, 2 W power setting

Indicated Test Antenna Substituted

Freqg. | Amp. éﬂé’;g;?) Height | Polar | Freq. | Level Argginnna CS)ZISE AEZ?/I:Ite (Iagnr:) I\/I(erg)l "

(MHz) | (dBuV) (cm) | (HNV) | (MHz) | (dBm) (dB/dBi) | (@B) | (dBm)
191 33.36 200 100 H 191 -62.91 0 0.071 -62.981 -20 -42.981
191 29.66 200 100 A" 191 -64.8 0 0.071 -64.871 -20 -44.871
950 28.46 0 100 H 950 -67.81 0 0.335 -68.145 -20 -48.145
950 27.54 0 100 \'% 950 -66.92 0 0.335 -67.255 -20 -47.255
1500 48.27 0 100 H 1500 -62.16 8.168 0.423 -54.415 -20 -34.415
1500 48.23 0 100 \'% 1500 -62.2 8.168 0.423 -54.455 -20 -34.455
2500 46.69 0 100 H 2500 -59.23 9.79 0.695 -50.135 -20 -30.135
2500 46.23 0 100 \'% 2500 -59.69 9.79 0.695 -50.595 -20 -30.595

Note: Testing freqeucny range is from 30 MHz-5 GHz.




7 Appendix A - EUT Test Setup Photographs

Please refer to the attachment




8 Appendix B - EUT External Photographs

Please refer to the attachment




9 Appendix C - EUT Internal Photographs

Please refer to the attachment




10 Appendix D (Normative) - A2LA Electrical Testing Certificate

Sy,
PRGN ,}’

Accredited Laboratory

A2LA has accradited

BAY AREA COMPLIANCE LABORATORIES CORP.

Sunnyvale, CA

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized Intemational Standard ISO/fIEC 17025:2005
General requirements for the competence of testing and calibration laboratories. This laboratory also meets A2LA R222
- Specific Requirements EPA ENERGY STAR Accreditation Program. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system
[refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

L | Presented this 27 day of October 2018.
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- 3 President and CEQ

y . For the Accreditation Council
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- 4%-‘ Cerfificate Number 3297.02
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T Vaiid to September 30, 2020

For the tests to which this occreditation applies, piease refer to the laboratory's Bectrical Scope of Accreditation.

--- End of Report ---




