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SECTION 1

REPORT SUMMARY

Radio Testing of the
IPS Group Inc.
Dome Sensor Radio
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11

INTRODUCTION

America

The information contained in this report is intended to show verification of the IPS Group Inc. VDS-030
Dome Sensor Radio to the requirements of FCC Part 15 Subpart C §15.231

Objective

Manufacturer

Model Number(s)

FCC ID Number

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

IPS Group Inc.

VDS-030

SGWIPS2014VDS

Engineering Sample

1

FCC Part 15 Subpart C §15.231 (October 1, 2013)
November 7, 2014

November 17, 2014

Kathy Mackenzie

None. Supporting documents for EUT certification are separate
exhibits.
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1.2

BRIEF SUMMARY OF RESULTS

America

A brief summary of the tests carried out in accordance with FCC Part 15 Subpart C §15.231 standard is shown

below.
Section §15.231 Spec Test Description Result e/ e
Clause Standard
2.1 §15.207 (a) Conducted Emissions N/A *
2.2 §15.231(a)(2) Transmission Verification For Transmitter Activated Automatically N/A **
Polling Or Supervision Transmissions, Including Data, To Determine ek

23 §15.231(2)(3) System Integrity Of Transmitters Used In Security Or Safety Applications Compliant

2.4 §15.231(b) Field Strength Of Emissions Compliant

2.5 §15.231(c) Bandwidth Requirement Compliant

. ! . Applies to IC RSS
— — R E N/A
eceiver Spurious Emissions / Specification Only

* Not applicable. EUT is battery operated device.
** EUT is a transmitter that activates automatically, however provisions of §15.231(a)(3)applies.
** Results presented from test report SC1406410A . Per customer declaration the TX secuence is exacly the same between the 2

products and measurements from test report SC1406410 remain valid for this product (representative model).
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Americ
1.3 PRODUCT INFORMATION

1.3.1 EUT General Description

The Equipment Under Test (EUT) was an IPS Group Inc. VDS-030 (Dome Sensor Radio). The EUT provides a reliable
and secure detection system which detects the presence and absence of a vehicle in a public or garage parking
space. The sensor uniquely directs all sensing information via the IPS single or multispace parking meter cellular
communications backbone.

The parking locations, whether they are located on a city street or in a parking structure, will detect whatever is
parked in a designated parking location and operates using the doppler principle. This builds in an added measure
of security, it not only detects when a vehicle is located at a parking location, it will also detect when it is vacant so
if a vehicle is abandoned, stolen or has been left on the street somewhere it can be immediately located and it will
time date stamp the actual event. It will also tell the city workers that have shut down specific parking locations
due to either road work or an event if someone has inadvertently left their vehicle on the street in a restricted
area.

The sensor, because it is integrated into the actual parking meter dome, can be easily replaced if necessary and
builds in an added measure of security. It has a battery life of a minimum of 1yr depending on detection activity
and the sun light it collects. To maximize and conserve battery life the sensor remains dormant until it actually
senses a vehicle at which time it will wake up to detect whenever a vehicle comes within its target area and relays
the information or data to the meter and then returns to dormant state until the next event which is when the
vehicle leaves. The sensor uses multiple sensing technologies combining RF as well as radar to detect vehicles. Its
unique design provides the most accurate data on the sensor market and allows for quick installation and
servicing.
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1.3.2 EUT General Description

EUT Description
Model Number(s)
Rated Voltage
Mode Verified

Capability

Primary Unit (EUT)

Antenna Detail Specification

1.3.3 Maximum Radiated Output Power

Dome Sensor Radio
VDS-030
Internal batteries are 3.6VDC hybrid layer capacitor lithium ion

400 MHz Transmit Mode

ISM/SRD Band Transceiver 400 MHz

[] Production

[] Pre-Production

|Z Engineering

‘ LINX Tech

ANT-433-HETH (helical,
through-hole)

Helical, through-hole

1.9dBi

38.1 mm

‘ 418-458 MHz

1.3mm

6.4mm / 8.89mm

FSK modulation

410 77.5 (Quasi Peak) 79.53
420 71.4 (Quasi Peak) 79.94
430 61.3 (Quasi Peak) 80.36

Page 9 of 36

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID SGWIPS2014VDS
Report No. SC1410654A

America
1.4 EUT TEST CONFIGURATION

1.4.1 Test Configuration Description

Radiated emission test configuration. Measurement was performed while EUT
configured in continuously transmission mode.

Default

1.4.2 EUT Exercise Software

None. No special software was used to exercise the EUT.

1.4.3 Support Equipment and 1/O cables

1.4.4 Simplified Test Configuration Diagram

Radiated Emission Test Configuration

RF Receive Antenna ISM/SRD Transmit

EMI Receiver

Not To Scale — lllustration Purpose Only
Objects may not represent actual image of
original equipment/s or set-up.
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15

1.6

1.7

1.8

18.1

1.8.2

1.9

191

America

DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
o Date
Description of Modification Mo‘dlflcatlon Modification
Fitted By Fitted

Serial Number: Engineering Sample

N/A

The table above details modifications made to the EUT during the test programme. The modifications
incorporated during each test (if relevant) are recorded on the appropriate test pages.

TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2009, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.4-2009. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

TEST FACILITY LOCATION

TOV SUD America Inc. (Mira Mesa)

10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 Fax:
858 546 0364.

TOV SUD America Inc. (Rancho Bernardo)

Sony Electronics Inc., Building #8, 16530 Via Esprillo, San Diego, CA 92127-1708 (33.018644,-
117.092409). Phone: 858 942 5542 Fax: 858 546 0364.

TEST FACILITY REGISTRATION

FCC — Registration No.: US1146
TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file

and has met all the requirements specified in §2.498 of the FCC rules. The acceptance letter from the
FCC is maintained in our files and the Registration is US1146.
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America

SECTION 2

TEST DETAILS

Radio Testing of the
IPS Group Inc.
Dome Sensor Radio
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2.1 CONDUCTED EMISSIONS

211 Specification Reference

Part 15 Subpart C §15.207(a)

2.1.2 Standard Applicable

America

An intentional radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies,
within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured using
a 50 pH/50 ohms line impedance stabilization network (LISN).

Conducted limit (dBuV)

Frequency of emission (MHz)

Quasi-peak Average

0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

2.1.3 Equipment Under Test and Modification State

Not applicable. EUT is a battery operated device.
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America

2.2 TRANSMISSION VERIFICATION FOR TRANSMITTER ACTIVATED AUTOMATICALLY

221 Specification Reference

Part 15 Subpart C §15.231(a)(2)

222 Standard Applicable

(2) A transmitter activated automatically shall cease transmission within 5 seconds after activation.

2.2.3 Equipment Under Test and Modification State

e Test not applicable. When activated, the EUT transmits short bust (641uS) every time the sensor
detects an event (vehicle entrance or departure), then returns to dormant state until the next EUT
(sensor) event.

e The manufacturer declares that the EUT based from its intended application falls under the
Security or Safety Application category. Therefore Part 15 Subpart C § 15.231(a) (3) applies. Please
refer to Section 2.3 of this test report for details.
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2.3

231

2.3.2

2.3.3

2.3.4

2.35

2.3.6

2.3.7

Americ
POLLING OR SUPERVISION TRANSMISSIONS, INCLUDING DATA, TO DETERMINE SYSTEM INTEGRITY OF
TRANSMITTERS USED IN SECURITY OR SAFETY APPLICATIONS

Specification Reference

Part 15 Subpart C §15.231(a)(3)

Standard Applicable

(3) Periodic transmissions at regular predetermined intervals are not permitted. However, polling or
supervision transmissions, including data, to determine system integrity of transmitters used in security
or safety applications are allowed if the total duration of transmissions does not exceed more than two
seconds per hour for each transmitter. There is no limit on the number of individual transmissions,
provided the total transmission time does not exceed two seconds per hour.

Equipment Under Test and Modification State

Serial No: Engineering Sample / Default Test Configuration, results presented from test report
SC1406410A since per customer declaration the TX secuence is exacly the same between the 2
products.

Date of Test/Initial of test personnel who performed the test

June 23, 2014/JMG (results from test report SC1406410A)

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 24.3°C
Relative Humidity 28.9%
ATM Pressure 99.7 kPa
Calculations

EUT in normal operation does not transmit continuously, it transmits short burst (641.02uS) every time
the sensor detects an event (vehicle entrance or departure). Calculation presented is based on worst
case and considers the numbers of cars needed to meet the spec of < 2secs/hr:

Total transmission necessary to meet the 2 seconds (limit is less than 2 seconds per hour):
Pulse Width: 641.02 uS

1 car =Pulse Width x 2 events=1282 uS =1.282 mS = 0.001282 Sec
2 Seconds=0.001282 S x # of Cars to reach the 2 Sec/hr
Cars needed in an hr to reach the 2 Sec= 1560 cars *
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*in a real case scenario the same parking space would never achieve 1560 cars in a time frARREISf one
hour.--> Compliant
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2.3.8 Test Result Plot America

30e
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America

2.4 FIELD STRENGTH OF EMISSIONS
24.1 Specification Reference
Part 15 Subpart C §15.231(b)
2.4.2 Standard Applicable
(b) In addition to the provisions of §15.205, the field strength of emissions from intentional radiators
operated under this section shall not exceed the following:
Fundamental frequency (MHz) Field str?.ngth of fundamental F!elt:'l streng.th of spurious
(microvolts/meter) emissions (microvolts/meter)
40.66-40.70 2,250 225
70-130 1,250 125
130-174 '1,250 to 3,750 112510 375
174-260 3,750 375
260-470 ' 3,750 to 12,500 137510 1,250
Above 470 12,500 1,250
1. R
Linear Interpolations
2.4.3 Equipment Under Test and Modification State
Serial No: Engineering Sample / Default Test Configuration
24.4 Date of Test/Initial of test personnel who performed the test
November 7 and 11, 2014/KAM
2.4.5 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.4.6 Environmental Conditions/Test Location
Test performed at TUV SUD America Inc. Rancho Bernardo facility.
Ambient Temperature 24.6°C
Relative Humidity 31.9%
ATM Pressure 99.6 kPa
2.4.7 Additional Observations

e Thisis a radiated test. The spectrum was searched from 30MHz to the 10™ harmonic (5GHz), up
to 18GHz presented.
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America
e There are no emissions found that do not comply with the restricted bands defined in FCC Part
15 Subpart C, 15.205.

e Measurement was done using EMC32 automated software. Reported level is the actual level
with all the correction factors factored in. Correction Factor column is for informational
purposes only. See Section 2.3.8 for sample computation.

2.4.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpuV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3

Correction Factor (dB) Asset# 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final M irement (dbuV/m) @ 30MHz 11.8

2.4.9 Test Results

See attached plots.
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2.4.10 Test Results Below 1GHz (Low Channel 410 MHz)
851
8or FCC Part 15.231 Fu ntal
701
i FCC Part 15.231 Spurious
601
e L FCCP. Class B Electric Field Strength QP
> 501 |9
N
o1] T I
© [ r
£ 40 !
%) L
>
(0]
- 30.-
*
201 L 4
L *
L 2
101
| *
0 t t ———t t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-QPK [Final Result 1.Result:1]
FCC Part 15.231 Spurious [..\EMI radiated\]
FCC Part 15.231 Fundamental [..\EMI radiated\]
Quasi Peak Data
Frequency | QuasiPeak | Meas. | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBpV/m) Time (kHz) (cm) (deg) (dB) (dB) (dBpV/m)
(ms)
38.615551 24.4 1000.0 120.000 350.0 H 15.0 -15.1 15.6 40.0
44.111102 7.5 1000.0 120.000 110.0 \ 302.0 -17.1 32.5 40.0
71.501643 13.1 1000.0 120.000 100.0 \ 139.0 -21.4 26.9 40.0
83.188858 16.7 1000.0 120.000 105.0 H 344.0 -20.8 23.3 40.0
410.682004 775 1000.0 120.000 100.0 \Y 110.0 -8.2 2.03 79.53 fundamenta
898.797836 19.8 1000.0 120.000 350.0 \ 314.0 2.1 26.2 46.0

Test Notes: There are no emissions found that do not comply with the restricted bands defined in FCC Part 15
Subpart C, 15.205.
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2.4.11 Test Results Below 1GHz (Mid Channel 420 MHz) America

801 FCC Part 15.2W
701 *
i FCC Part 15.231 Spurious
601
1 FCCP Class B Electric Field Strength QP
£ 501
>
=3 - |
3 : 7
c 40
3 L
3
Q9 30y ?
T L 4 R
T
207 * ol o WMJ\“U"
+ o 'Y ATV
101 *
0 t t ——t+— t t t t t ——t—t {
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1TH-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-QPK  [Final Result 1.Result:1]
FCC Part 15.231 Spurious [..\EMI radiated\]
FCC Part 15.231 Fundamental [..\EMI radiated\]
Quasi Peak Data
Frequency | QuasiPeak | Meas. | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBpv/m) Time (kHz) (cm) (deg) (dB) (dB) (dBpv/m)
(ms)
38.695551 24.8 1000.0 120.000 394.0 H 15.0 -15.1 15.2 40.0
43.327214 9.5 1000.0 120.000 100.0 \ 305.0 -16.9 30.5 40.0
71.661643 15.1 1000.0 120.000 100.0 \ 18.0 -21.4 24.9 40.0
85.892745 18.8 1000.0 120.000 109.0 Vv -12.0 -20.6 21.2 40.0
420.481443 71.4 1000.0 120.000 186.0 H 131.0 -8.1 8.54 79.94 Fundamental
841.465090 28.3 1000.0 120.000 100.0 Vv 106.0 0.8 17.7 46.0

Test Notes: There are no emissions found that do not comply with the restricted bands defined in FCC Part 15
Subpart C, 15.205.
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2.4.12 Test Results Below 1GHz (High Channel 430 MHz)
851 FCC Part 15.231 Fundamerital
801
701
i 4 FCC Part 15.231 Spurious
601
e 1 FCCP Class B Electric Field Strength QP
> 501 |9
=32
o1] T I
© [ 7
£ 40 !
© L
>
(0]
- 30..
i L
2ol * ¢ ° L
101
0 + + ——t— + + + + + + + {
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-QPK [Final Result 1.Result:1]
FCC Part 15.231 Spurious [..\EMI radiated\]
FCC Part 15.231 Fundamental [.\EMI radiated\]
Quasi Peak Data
Frequency | QuasiPeak | Meas. | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit - Comment
(MHz) (dBuVv/m) Time (kHz) (cm) (deg) (dB) - QPK QPK
(ms) (dB) (dBuV/m)
38.495551 22.1 1000.0 120.000 400.0 H 18.0 -15.0 17.9 40.0
45.511102 23.1 1000.0 120.000 150.0 H 195.0 -17.5 16.9 40.0
87.852745 22.3 1000.0 120.000 200.0 Vv 342.0 -20.3 17.7 40.0
121.562725 18.4 1000.0 120.000 100.0 ) -12.0 -19.6 25.1 43.5
430.520882 64.3 1000.0 120.000 100.0 Vv 134.0 -7.8 -18.3 46.0 Fundamental
898.237836 215 1000.0 120.000 100.0 \ 116.0 2.1 24.5 46.0

Test Notes: There are no emissions found that do not comply with the restricted bands defined in FCC Part 15
Subpart C, 15.205.
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2.4.13 Test Results Above 1GHz (Low Channel)
90T
80T
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
N FCC Part 15.231 Spuriouo‘
601 *
§ T+ FCC Part 15 Clasii® Electric Field StiengthirAV above 1GHz
32 50._
[}
o [ *
£ *
5 40]'
> 2
s
301
201
101
0 t t t t t t ———+ |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
——— FCC Part 15 Class B Electric Field Strength AV above 1GHz [.\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1TH-PK+ [Preview Result 1H.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
FCC Part 15.231 Spurious [..\EMI radiated\]
Peak Data
Meas. . N n A N
Frequency Max Peak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuv/m) G (kHz) (cm) (deg) (dB) (dB) (dBpV/m)
1000.000000 45.5 1000.0 1000.000 138.7 \ 181.0 -7.0 28.4 73.9
1999.966667 41.8 1000.0 1000.000 375.1 H 271.0 -1.0 32.1 73.9
4194.333333 46.0 1000.0 1000.000 406.7 \' -20.0 6.1 27.9 73.9
6721.866667 63.9 1000.0 1000.000 164.6 \' 228.0 11.9 10.0 73.9
6961.200000 61.7 1000.0 1000.000 116.7 \' 208.0 10.7 12.2 73.9
17787.866667 58.8 1000.0 1000.000 406.7 \' 255.0 25.8 15.1 73.9
Average Data
Frequency Average I:er::. Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1000.000000 32.6 1000.0 1000.000 138.7 Vv 181.0 -7.0 21.3 53.9
1999.966667 28.1 1000.0 1000.000 375.1 H 271.0 -1.0 25.8 53.9
4194.333333 32.4 1000.0 1000.000 406.7 Vv -20.0 6.1 21.5 53.9
6721.866667 37.3 1000.0 1000.000 164.6 \ 228.0 11.9 16.6 53.9
6961.200000 35.2 1000.0 1000.000 116.7 Vv 208.0 10.7 18.7 53.9
17787.866667 45.9 1000.0 1000.000 406.7 Vv 255.0 25.8 8.0 53.9
Test Notes:
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Test Results Above 1GHz (Mid Channel)

FCC ID SGWIPS2014VDS
Report No. SC1410654A

America
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Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
——— FCC Part 15 Class B Electric Field Strength AV above 1GHz [.\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1TH-PK+ [Preview Result 1H.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
FCC Part 15.231 Spurious [..\EMI radiated\]
Peak Data
Meas. . . . . .
Frequency Max Peak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
1000.000000 49.1 1000.0 1000.000 299.3 H 278.0 -7.0 24.8 73.9
1932.766667 42.8 1000.0 1000.000 257.3 \ 206.0 -1.4 31.1 73.9
4178.466667 45.7 1000.0 1000.000 355.1 H 359.0 6.2 28.2 73.9
6888.666667 66.5 1000.0 1000.000 202.5 \' 204.0 11.0 7.4 73.9
6967.000000 62.3 1000.0 1000.000 207.5 \ 198.0 10.7 11.6 73.9
16798.100000 60.1 1000.0 1000.000 266.3 H 151.0 25.9 13.8 73.9
Average Data
Frequency Average Ir:::' Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuVv/m) G (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1000.000000 36.2 1000.0 1000.000 299.3 H 278.0 -7.0 17.7 53.9
1932.766667 27.7 1000.0 1000.000 257.3 Vv 206.0 -1.4 26.2 53.9
4178.466667 32.3 1000.0 1000.000 355.1 H 359.0 6.2 21.6 53.9
6888.666667 36.5 1000.0 1000.000 202.5 Vv 204.0 11.0 17.4 53.9
6967.000000 35.3 1000.0 1000.000 207.5 Vv 198.0 10.7 18.6 53.9
16798.100000 47.1 1000.0 1000.000 266.3 H 151.0 25.9 6.8 53.9
Test Notes:
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2.4.15 Test Results Above 1GHz (High Channel) America
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L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
T FCC Part 15.231 Spuriou L.
60T FCC Part 15.231 Spurious ——at i
§ + FCCPart 15-ClagdhB Electric Fielq,\§,tlf§1‘igth AV above 1GHz
2 50t B T K C
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Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—— FCC Part 15 Class B Electric Field Strength AV above 1GHz [.\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
L 4 Final Result 2-AVG [Final Result 2.Result:1]
FCC Part 15.231 Spurious [..\EMI radiated\]
Peak Data
1000.000000 46.0 1000.0 | 1000.000 216.4 H 88.0 -7.0 27.9 73.9
2490.566667 41.7 1000.0 | 1000.000 278.3 \Y -16.0 0.2 32.2 73.9
4182.233333 45.1 1000.0 1000.000 139.7 H 331.0 6.1 28.8 73.9
6539.533333 54.6 1000.0 | 1000.000 154.6 \Y 216.0 12.8 19.3 73.9
6814.200000 63.5 1000.0 | 1000.000 145.7 \Y 205.0 11.5 10.4 73.9
16736.133333 60.0 1000.0 1000.000 302.2 \ 212.0 25.9 13.9 73.9
Average Data
1000.000000 33.0 1000.0 1000.000 216.4 H 88.0 -7.0 20.9 53.9
2490.566667 28.6 1000.0 | 1000.000 278.3 \Y -16.0 0.2 25.3 53.9
4182.233333 32.3 1000.0 | 1000.000 139.7 H 331.0 6.1 21.6 53.9
6539.533333 37.5 1000.0 1000.000 154.6 Vv 216.0 12.8 16.4 53.9
6814.200000 36.7 1000.0 1000.000 145.7 Vv 205.0 11.5 17.2 53.9
16736.133333 47.0 1000.0 | 1000.000 302.2 \Y 212.0 25.9 6.9 53.9
Test Notes:
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2.5

251

2.5.2

2.5.3

254

255

2.5.6

2.5.7

Americ
BANDWIDTH REQUIREMENT
Specification Reference

Part 15 Subpart C §15.231(c)

Standard Applicable

(c) The bandwidth of the emission shall be no wider than 0.25% of the center frequency for devices
operating above 70 MHz and below 900 MHz. For devices operating above 900 MHz, the emission shall
be no wider than 0.5% of the center frequency. Bandwidth is determined at the points 20 dB down from
the modulated carrier.

Equipment Under Test and Modification State

Serial No: Engineering Sample / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

November 7 and 11, 2014/KAM

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 24.6°C
Relative Humidity 42.8%
ATM Pressure 99.3 kPa

Additional Observations

e Thisis a radiated test.

e Spanis set to encompass the whole emission

e RBW is 1% of the span while VBW is greater than 3X RBW.
e Sweep is auto.

e Detector is peak.

e Max hold function activated.
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2.5.8

2.5.9

Test Results

20dB BW - Low Channel 410 MHz

Transmitter 0.25% of the Measured 20dB
Frequency Modulation center frequency Bandwidth
(MHz) requirement (MHz)
410 FSK <1.026 MHZ 591.18 kHz
420 FSK <1.051 MHz 581.16 kHz
430 FSK <1.075 MHz 581.16 kHz
Test Results Plots
RBW 50 kHz RF Att 40 dB
@Ref Lvl VBW 200 kHz
-10 dBm SWT 6 ms Unit dBm
-10
A
-20
-30
~40
-50
-60
-70
-80
-80
-100
-110
Center 410.8 MHz 500 kHz/ Span 5 MHz
Date: 07.NOV.2014 16:50:53

America
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@Ref Lvl

-15 dBm
_15

RBW
VBW
SWT

50 kHz
200 kHz
B ms

RF Att

Unit

20 dB

dBm

-20

-30

40

-50

-60

_ 70— —e pttetad

-80

-90

-100

-110

~115

Center 420.6 MHz

Date: 07.NOV.2014 12:41:20

500 kHz/

20dB BW — Mid Channel 420 MHz

@Ref Lvl

96.9 dBuvV
a6.9

RBW
VBW
SWT

50 kHz
200 kHz

5 ms

RF Att

Unit

Span 5 MHz

10 dB

dBuv

30

80

70

60

50

40

30

20

0
-3.1

Center 430 MHz

500 kHz/

Date:

17.NOV.2014

16:56:07

Span 5 MHz

America

20dB BW — High Channel 430 MHz
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SECTION 3

TEST EQUIPMENT USED
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America

3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
ID Number . Serial Cal Due
(SDGE/SDRB) Test Equipment Type Number Manufacturer Cal Date Date
Radiated Emissions
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 08/29/14 08/29/15
1016 Pre-amplifier PAM-0202 187 PAM 05/05/14 05/05/15
1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 01/30/14 01/30/16
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 03/17/14 03/17/15
o Qu QuinStar
8628 Pre-amplifier 01182835-10 8986002 Technologies Inc. 04/03/14 04/03/15
Double-ridged waveguide horn
7575 3117 00155511 EMCO 04/08/14 04/08/15
antenna
Miscellaneous
7560 Barometer/Temperature/Humidity | o, \y 1240476 Omega 01/30/14 | 01/30/15
Transmitter
EMC 32 Software N/A R&S N/A N/A
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.2.1 Radiated Emission Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 2.41

Coverage Factor (k): 2

Expanded Uncertainty: 4.82

3.2.2 Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 2.40
Coverage Factor (k): 2
Expanded Uncertainty: 4.81
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SECTION 4

DIAGRAM OF TEST SETUP
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4.1 TEST SETUP DIAGRAM

[ Antenna mast capable
aof 4.0 meters elevation

Antenna Cender Paint

|.-

America

Semi-Anechoic chamber

|-.

3 meters

.

EUT

PC running Receiver/Spectrum
automated software Analyzer

0.8 meters

Turntable

Radiated Emission Test Setup (Below 1GHz)
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[ Antenna mast capable
of 4.0 meters elevation

America

Semi-Anechoic chamber

——

PC running Receiver/Spectrum

automated software Analyzer

3 meters

Absorbing material between measuring antenna
and EUT for above 1GHz measurement

.

EUT

0.8 meters

Turntable

Radiated Emission Test Setup (Above 1GHz)
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

an NIST S o 1EEE

A2LA Cert. No. 2955.13
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