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SECTION 1

REPORT SUMMARY

Radio Testing of the
AnyDATA Corporation
ACT233F
4G Vehicle Tracker with Hotspot
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11

INTRODUCTION

America

The information contained in this report is intended to show verification of the AnyDATA Corporation 4G
Vehicle Tracker with Hotspot to the requirements of FCC Part 15 Subpart C §15.231 and ISED RSS-210

Issue 9 August 2016.

Objective

Manufacturer

Model Number(s)

FCC ID Number

IC 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.

AnyDATA Corporation
ACT233F
PAM-ACT233F
4594B-ACT233F
20160908000172

1

e FCCPart 15 Subpart C §15.231 (October 1, 2016).
e RSS-210 - Licence-exempt Radio Apparatus (All Frequency

Bands): Category | Equipment (Issue 9, August 2016).

e RSS-Gen - General Requirements and Information for the

Certification of Radio Apparatus (Issue 4, November 2014).
August 28, 2017

September 11, 2017

Nikolay Shtin

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 with cross-reference to the
corresponding ISED RSS standard is shown below.

Comments/
Section FCC Part 15 §15.231 Spec RSS Test Description Result Base
Clause
Standard
2.1 §15.207 (a) RSS-Gen 8.8 Conducted Emissions N/A?
Transmission Verification For .
22 §15.231(a)(2) RSS-210 AL.1 (b) Transmitter Activated Automatically Compliant
Polling Or Supervision Transmissions,
Including Data, To Determine System )
23 §15.231(a)(3) RSS-210 AL.1 (c) Integrity Of Transmitters Used In N/A
Security Or Safety Applications
2.4 §15.231(b) RSS-210 A1.2 Field Strength Of Emissions Compliant
2.5 §15.231(c) RSS-210 A1.3 Bandwidth Requirement Compliant
- §15.231(d) - Frequency tolerance N/A3
- §15.231(e) RSS-210 A1.4 Field Strength Of Emissions N/A*
2.6 RSS-Gen 7.1 Receiver Spurious Emissions Compliant
N/Al Not applicable. EUT is battery powered device designed for vehicular use only.
N/AZ Not applicable. EUT is not intended for applications using polling or supervision transmissions.
N/A3 Not applicable. EUT does not transmit in the 40.60 — 40.70 MHz band.
N/A* Not applicable. Requirements of 15.231(b) were used.
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1.3 PRODUCT INFORMATION

1.3.1 Technical Description

The Equipment Under Test (EUT) was an AnyDATA Corporation ACT233F 4G Vehicle Tracker with Hotspot
as shown in the photograph below. The EUT connects to a vehicle’s OBD-Il port; it enables remote
functions and vehicle tracking through a Smartphone app.

Equipment Under Test
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1.3.2 EUT General Description

EUT Description
Model Number(s)
Rated Voltage

Mode Verified

Capability

Primary Unit (EUT)

Antenna Type

Antenna Gain

1.3.3 Maximum Radiated Output Power

2

America

4G Vehicle Tracker with Hotspot
ACT233F
13.5 VDC Nominal voltage.

Periodic operation transmitter above 70MHz (Part 15.231
Transmitter)

800/1900 CDMA2000 1xRTT and 1xEV-DO Release 0 Revision A,
Band 4 and 13 LTE, 802.11 b/g/n WLAN, BT and Part 15.231
Transmitter

X Production
[] Pre-Production
|:| Engineering

Integral chip antenna

315MHz = -6dBi
434MHz = -8dBi
903MHz = -7dBi

314.95 71.1 75.6
315.00 70.2 75.6
433.589 73.0 80.8
433.920 71.8 80.8
434.251 71.0 80.8
902.375 76.5 81.9
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14

141

1.4.2

143

144

America
EUT TEST CONFIGURATION

Test Configuration Description

Radiated test setup. EUT transmitting continually through integral antenna
with max power.

Default

EUT Exercise Software

Before each test, the EUT is configured using XmtrCmd —Diag application provided by the client. The
software allows running of preconfigured test profiles which includes the channel and modulation. Power
setting is preconfigured within the test profiles.

Support Equipment and 1/0 cables

Sony Support Laptop Model PCG-3131L SN27545537 3001106

0.9m, high speed USB, Type A to Micro-B
connector, style 2725, USB Revision 2.0

Rongchun USB cable

Wiring harness with OBD-Il connector

P bl ith OBD-II t
(from EUT to Power supply) ower cable wi connector

Worst Case Configuration

For radiated measurements X, Y and Z orientations were verified. Official measurements were performed
using Y orientation (worst case).
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1.45 Simplified Test Configuration Diagrams
Test Antenna
EUT transmitting through A
integral antenna (from ’Plr:ﬂ.rjl::%‘]:"ublc
PO'v\;EI.-'Sle:)?'-,':I
EMI Test Receiver For lllustration Purpose Only
RF Coaxial Cable Image presented may not represent the
actual EUT or support equipment
1.5 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
1.6 MODIFICATION RECORD
ATt Date
Description of Modification Mo.dlflcatlon Modification
Fitted By Fitted

Serial Number: N/A

N/A } N

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.

1.7 TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10-2013, 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 C63.10-2013. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

1.8 TEST FACILITY LOCATION

1.8.1 TUV 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
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1.8.2

1.9

1.9.1

1.9.2

193

1.9.4

1.9.5

1.9.6

1.9.7

America
TOV SUD America Inc. (Rancho Bernardo)

16936 Via Del Campo, San Diego, CA 92127-1708 (33.018644,-117.092409). Phone: 858 942 5542 Fax: 858
546 0364.

TEST FACILITY REGISTRATION

FCC — Designation 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 §2.948 of the FCC rules. The acceptance letter from the FCC is
maintained in our files and the Designation is US1146.

Innovation, Science and Economic Development Canada (IC) Registration No.: 3067A-1 & 22806-1

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Rancho Bernardo) has been
registered by Certification and Engineering Bureau of Innovation, Science and Economic Development
Canada for radio equipment testing with Registration No. 3067A-1.

The 3m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Mira Mesa) has been registered by
Certification and Engineering Bureau of Innovation, Science and Economic Development Canada for radio
equipment testing with Registration No. 22806-1.
BSMI - Laboratory Code: SL2-IN-E-028R (US0102)
TUV Product Service Inc. (San Diego) is a recognized EMC testing laboratory by the BSMI under the MRA
(Mutual Recognition Arrangement) with the United States. Accreditation includes CNS 13438 up to 6GHz.

NCC (National Communications Commission - US0102)

TUV SUD America Inc. (San Diego) is listed as a Foreign Recognized Telecommunication Equipment Testing
Laboratory and is accredited to ISO/IEC 17025 (A2LA Certificate N0.2955.13) which under APEC TEL MRA
Phase 1 was designated as a Conformity Assessment Body competent to perform testing of equipment
subject to the Technical Regulations covered under its scope of accreditation including RTTEO1, PLMNO1
and PLMNOS8 for TTE type of testing and LP002 for Low-Power RF Device type of testing.

VCCI - Registration No. A-0280 and A-0281

TUV SUD America Inc. (San Diego) is a VCCI registered measurement facility which includes radiated field
strength measurement, radiated field strength measurement above 1GHz, mains port interference
measurement and telecommunication port interference measurement.

RRA - Identification No. US0102

TUV SUD America Inc. (San Diego) is National Radio Research Agency (RRA) recognized laboratory under
Phase | of the APEC Tel MRA.

OFCA - U.S. Identification No. US0102

TUV SUD America Inc. (San Diego) is recognized by Office of the Communications Authority (OFCA) under
Appendix B, Phase | of the APEC Tel MRA.
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SECTION 2

TEST DETAILS

Class Il Permissive Change Verification of the
AnyDATA Corporation
ACT233F
4G Vehicle Tracker with Hotspot
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2.1 CONDUCTED EMISSIONS

2,11 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
UH/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.

213 Equipment Under Test and Modification State

Not applicable. EUT is for vehicle use only.
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2.2 TRANSMISSION VERIFICATION FOR TRANSMITTER ACTIVATED AUTOMATICALLY

2.2.1 Specification Reference

Part 15 Subpart C §15.231(a)(2), RSS-210 Issue 9 A1.1 (b)

2.2.2 Standard Applicable

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

2.23 Equipment Under Test and Modification State

Serial No: 20160908000172/ Default Test Configuration

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

September 11, 2017/NS

2.25 Test Equipment Used

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

2.2.6 Environmental Conditions
Ambient Temperature 26.1°C
Relative Humidity 48.5%
ATM Pressure 100.1 kPa

2.2.7 Additional Observations

e All channels/modulation configurations are presented.

e Spanisset to zero Hz.

e Sweep time set to 5 seconds.

e EUT was observed for five (5) seconds.

e EUT verified to cease transmission within 5 seconds from automatic activation (simulated —
activated through software).
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2.2.8 Test Result Plot

& RBW 100kHz Compatible R
VBW 100 kHz

TR o

1 Zero Span

,‘i“,u_m‘ i o), oty Wl

CF 314.95 MHz 1001 pts

314.95 MHz ASK

7 .8

@ RBW 100 kHz Compatible
VBW 100 kHz

CF 315.0 MHz 1001 pts

315.00 MHz ASK

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912

America

AL

500.0 ms/

otk b

500.0 ms/
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Spd

Compatible

CF 433.589 MHz 1001 pts 500.0 ms/

433.589 MHz FSK

CF 433.92 MHz 1001 pts 500.0 ms/

433.920 MHz FSK

Page 17 of 53

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



FCC ID PAM-ACT233F
IC: 4594B-ACT233F
Report No. SD72130442-0817A

America

sp.a

Ref Level

D
1 Zero Span ® 1Pk
D2[1] ERET
1.39326 s
M1[1] -45.37 dBm|
0.00000 s

b St

CF 434.251 MHz 1001 pts 500.0 ms/

434.251 MHz FSK

z Compatible

nluly il gl g

CF 902.375 MHz 1001 pts 500.0 ms/

902.375 MHz FSK
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2.3

2.3.1

2.3.2

233

America
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), RSS-210 Issue A1.1 (c)

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

Test not performed. EUT is not intended for applications using polling or supervision transmissions.
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24

24.1

2.4.2

2.4.3

2.4.4

2.4.5

2.4.6

2.4.7

America
BANDWIDTH REQUIREMENT

Specification Reference

Part 15 Subpart C §15.231(c), RSS-210 Issue A1.3

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: 20160908000172/ Default Test Configuration

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

September 09, 2017/ NS

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 26.1°C
Relative Humidity 48.5%
ATM Pressure 100.1 kPa

Additional Observations

e Thisis a radiated test.

e Span is 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.

e “xdB” function (20dB) under Occupied Bandwidth measurement of the spectrum analyzer was
used for FCC Part 15.231 requirement.

e  Occupied bandwidth % power set to 99% for ISED RSS-210 requirement.
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2.4.8 Test Results

314.95 ASK <787.375 kHz 25.50 kHz 157.75 kHz
315.00 ASK <787.5 kHz 25.75 kHz 249.75 kHz
433.589 FSK <1.0839 MHz 95.00 kHz 112.00 kHz
433.920 FSK <1.0848 MHz 94.50 kHz 113.50 kHz
434.251 FSK <1.0856 MHZ 93.50 kHz 107.00 kHz

902.375 FSK <4.5119 MHZ 29.90 kHz 46.80 kHz

EUT Complies

249 Test Results Plots

*RBW 5 kHz Marker 1 [T1 ]
VBW 20 kHz 40.01 dBuv
Ref 60 dBpv Att 0 dB SWT 20 ms 314.944100000 MHz

50 nds  ([T1] 2¢.00 aB
BW 45.500004000 kHz
Temp |1 [T1 ndB] BEN
20]13 aBuv
314.93110¢000 MHz

panscs] = I

19)89 daspv
31a.95660¢000 MHZ

[-50

[-30

[-20

e
~

[-10

Ww et Aot o .

[--20

[-—-30

—-40

Center 314.9446 MHz 50 kHz/ Span 500 kHz

314.95MHz ASK (20-dB Bandwidth)
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50 >BW1d7.750004000 kHz
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-3
/ \ PSS
20 J“jggf
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W] >
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[-—-10
--20
- —-30
—40
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*RBW 5 kHz Marker [T1
VBW 20 kHz 37.86 dBuv
Ref 60 dBpv Att 5 dB SWT 20 ms 314.994000000 MHz
50 o0Bw249.750004000 kHz

Temp [1 [T1 ¢

. alos aeuv|iEN
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AN

--10
- —-20
- —-30
—-40
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VBW 30 kHz 46.70 dBuv
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BW ¢5.00000¢4000 kHz
45 [ 2 |

39 dBpv
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T 2 oo 21
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*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 46.69 dBpV
Ref 60 dBuV Att 5 dB SWT 40 ms 433.598775641 MHz

60 OBW11y2.00000Q000 kH=z

Temp [1 [T1 OHW]
23131 aepv|iEN

443.524273641 MHz

40 24 S—aB
/ \ 493.636274641 MHz
[~ 30
T2
PS

[-20 f

"

[-50

:

f— O
[-—-10
- —-20
- —-30
—40
Center 433.5817756 MHz 100 kHz/ Span 1 MHz
433.589MHz FSK (99% Occupied Bandwidth)
*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 46.35 dBuv
Ref 60 dBuv Att 0 dB SWT 40 ms 433.9 MHz
60 ndB [|T1] 2¢.00 dB
BW 944.50000Q000 kHz
Lo N Temp |1 [T1 ndB] BEN

> 43 dBuv
f[‘i ads.s6 05 Mz

a0 =
z 29 dBpv
433.958374205 MHz

[~—10

[~—20

[~—30

—40

Center 433.9123782 MHz 100 kHz/ Span 1 MHz

433.920MHz FSK (20-dB Bandwidth)

Page 24 of 53

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



FCC ID PAM-ACT233F
IC: 4594B-ACT233F

Report No. SD72130442-0817A

*RBW 10 kHz Marker 1 [Tl

VBW 30 kHz

Ref 60 dBpv Att 5 dB SWT 40 ms

60

OBW11

remp

W ]

000 kH=z

[-50

America

2 aepv|IiEN

[~ O
--10
- —-20
- -30
—-40
Center 433.9123782 MHz 100 kHz/ Span 1 MHz
433.920MHz FSK (99% Occupied Bandwidth)
*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 45.87 dBuv
Ref 60 dBuv Att 0 dB SWT 40 ms 434.261230769 MHz
60 ndB [|T1] 2¢.00 dB
BW 943.50000Q000 kHz
Lo . Temp |1 [T1 ndB]
25)82 dBuv
ﬂﬁ 444.19573(0769 MH=z
== -
25 80 daBuv
444.28923(0769 MH=z

[--10

[--20

[--30

—-40

Center

434.2427308 MHz 100 kHz/

434.251MHz FSK (20-dB Bandwidth)

Span 1 MHz

Ps

3DB

Nl .
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FCC ID PAM-ACT233F

IC: 4594B-ACT233F

Report No. SD72130442-0817A

America

*RBW 10 kHz Marker 1 [T1 1]
VBW 30 kHz 45.84 dBuv
Ref 60 dBuv Att dB SWT 40 ms 434.260230769 MHz
60 OBW1({7.00000Q000 kH=z
Temp [1 [T1 O
2403 asnv|iEN
- 50 T 03 dBu
444.18873(Q769 MHz
ﬂf\ Temp [2 [T1 OHBW]
|, : -
/ \ 444.2 57301769 MHz
|| ‘]}
-
[-20 ¢
10
[— O
[--10
- —-20
- —-30
—-40
Center 434.2427308 MHz 100 kHz/ Span 1 MHz
o . .
434.251MHz FSK (99% Occupied Bandwidth)
* RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 40.75 dBuv
Ref 60 dBuv Att dB SWT 50 ms 902.365069231 MHz
60 ndB [|T1] 2¢.00 dB
BW 49.90000Q000 kH=z
Lo Temp |1 [T1 ndB] BEN
20]75 dBuv
1 9(02.343169231 MH=z
a0 2 A = =
2071 aBuv
9(02.373069231 MH=z
[~ 30
PS
=0 i/ 4
- {Jlﬂ’/ \JQ,M
MW“W“ ¢ e AR et
o AC
-10
[~—20
[~ —30
—-40
Center 902.3581692 MHz 20 kHz/ Span 200 kHz

902.375MHz FSK (20-dB Bandwidth)
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*RBW 2 kHz
VBW 5 kHz
Ref 60 dBuv Att 5 dB SWT 50 ms
60 OBW 6.80000Q000 kH=z
Temp [1 [T1 OHW]
50 1417 asuv|iEN
9(02.334069231 MHz
1 Temp
oo I I " Y
[-30
/ \ Ps
[-20
=10 Em'(lu M
W 3DB
- o AC
[--10
--20
[--30
—40
Center 902.3581692 MHz 20 kHz/ Span 200 kHz
902.375MHz FSK (99% Occupied Bandwidth)
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FCC ID PAM-ACT233F
IC: 4594B-ACT233F
Report No. SD72130442-0817A

2.5 FIELD STRENGTH OF EMISSIONS

2.5.1 Specification Reference

Part 15 Subpart C §15.231(b), RSS-210 Issue 9 A1.2

America

2.5.2 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 strfength of fundamental F!elfl 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 112510375
174-260 3,750 375
260-470 ' 3,750 to 12,500 1375t0 1,250
Above 470 12,500 1,250
Linear Interpolations
253 Equipment Under Test and Modification State
Serial No: 20160908000172 / Default Test Configuration
2.5.4 Date of Test/Initial of test personnel who performed the test
September 1 and September 7, 2017 /NS
2.5.5 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.5.6 Environmental Conditions/ Test Location
Test performed at TUV SUD America Inc. Rancho Bernardo facility
Ambient Temperature 23.9-24.3°C
Relative Humidity 44.1-48.6%
ATM Pressure 99.1-99.3 kPa
2.5.7 Additional Observations

e Thisis a radiated test. The spectrum was searched from 30MHz to the 10t harmonic of the highest
fundamental frequency.
e Fundamental emissions were evaluated using Average/Peak detectors. Spurious emissions
evaluation has been performed using Quasi-Peak detector.
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FCC ID PAM-ACT233F
IC: 4594B-ACT233F
Report No. SD72130442-0817A

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 2.5.8 for sample computation.

2.5.8 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 Measurement (dbuV/m) @ 30MHz 11.8

259 Test Results

See attached plots.
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America

2.5.10 Fundamental Emissions (314.95 MHz ASK)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

110

100 FCC Part 15.231 Fundamental Peak

Level in dBuV/m
(2]
o
-
I

310 311 312 313 314 315 316 317 318 319 320

Frequency in MHz

FCC Part 15.231 Fundamental Peak [..\EMI Radiated\ ]~~~ FCC Part 15.231 Fundamental Avg [..\EMI Radiate
~—  Preview Result 1H-PK+ [Preview Result 1H.Result:2] * Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]

Quasi Peak Data

314.949820 77.3 1000.0 120.000 100.0 H 107.0 -7.3 18.3 95.6
314.949980 77.2 1000.0 120.000 109.0 H 295.0 -7.3 18.4 95.6

Average Data

314.949820 71.1 1000.0 120.000 100.0 H 107.0 -7.3 4.5 75.6

314.949980 71.0 1000.0 120.000 109.0 H 295.0 -7.3 4.6 75.6

Test Notes:
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FCCID PAM-ACT233F
IC: 4594B-ACT233F
Report No. SD72130442-0817A

America

2.5.11 Fundamental Emissions (315.00 MHz ASK)
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
10 FCC Part 15.231 Fundamental Peak
90
S I U 1 O B e FCC Pa 15231 Fundamental Avg
70 A
£
J
=
] /N
= SN
= J
g . e AN
30 e B S
M‘\/“MM v W S
20
10
0
310 311 312 313 314 315 316 317 318 319 320
Frequency in MHz
FCC Part 15.231 Fundamental Peak [..\EMI Radiated\]~"="~" FCC Part 15.231 Fundamental Avg [.\EMI Radiate
Preview Result 1V-PK+ [Preview Result 1V.Result:2] — Preview Result 1H-PK+ [Preview Result 1H.Result
* Final Result 1-PK+ [Final Result 1.Result:1] L 2 Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak Data
314.989980 76.4 1000.0 120.000 100.0 H 266.0 -7.3 19.2 95.6
314.990060 76.4 1000.0 120.000 100.0 H 266.0 -7.3 19.2 95.6
315.010020 76.4 1000.0 120.000 100.0 H 266.0 -7.3 19.2 95.6

Average Data

314.989980 70.1 1000.0 120.000 100.0 H 266.0 -7.3 5.5 75.6
314.990060 70.1 1000.0 120.000 100.0 H 266.0 -7.3 5.5 75.6
315.010020 70.2 1000.0 120.000 100.0 H 266.0 7.3 5.5 75.6
Test Notes:
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America

2.5.12 Fundamental Emissions (433.589 MHz FSK)
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
110
FCC Part 15.231 Fundamental Peak
100
90
GO msmismasmas remanmasmsambemanes S - N SN SV S -..EGC Part 15,231 Fundamental Avg
§ 70 r\\
> o |
9 I
°
. [
g A
4]
- 40
AR\
30 M 3
ot Y
sttt DA Dol TS NN PN
e VWS NN IPN
10
0
430 431 432 433 434 435 436 437 438 439
Frequency in MHz
FCC Part 15.231 Fundamental Peak [.\EMI Radiated\]~"="~" FCC Part 15.231 Fundamental Avg [..\EMI Radiate
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2] — Preview Result 1H-PK+ [Preview Result 1H.Result
* Final Result 1-PK+ [Final Result 1.Result:1] * Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak Data
433.585251 73.6 1000.0 120.000 114.0 Vv 98.0 -3.9 27.2 100.8
433.593106 73.6 1000.0 120.000 109.0 \ 98.0 -3.9 27.2 100.8

Average Data

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912

433.585251 73.0 1000.0 120.000 114.0 \ 98.0 -3.9 7.8 80.8
433.593106 73.0 1000.0 120.000 109.0 Y 98.0 -3.9 7.8 80.8
Test Notes:
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2.5.13 Fundamental Emissions (433.920 MHz FSK)
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
11
FCC Part 15.231 Fundamental Peak
10
90
IS N N N B U mremrimienEGC BAM 18.231 Fundamental Avg
e 70 M
3 Il
=
) 60 // “
°
£ o ).\
T [\
g 4 [
(Y
10 v b
Ay,kﬁ/f”f/v NQ-/\Y\A
20 ISRV YW ! ”WM PNV SETREPY BRI RT3 R ' N YT
10
0
430 431 432 433 434 435 436 437 438 439
Frequency in MHz
FCC Part 15.231 Fundamental Peak [.\EMI Radiated\]~" ="~ FCC Part 15.231 Fundamental Avg [..\EMI Radiate
— Preview Result 1V-PK+ [Preview Result 1V.Result:2] — Preview Result 1H-PK+ [Preview Result 1H.Result
L 2 Final Result 1-PK+ [Final Result 1.Result:1] L 2 Final Result 2-AVG [Final Result 2.Result:1]

Quasi Peak Data

433.931864 72.9 1000.0 120.000 109.0 \ 96.0 -3.9 27.9 100.8
433.935792 73.0 1000.0 120.000 111.0 Vv 96.0 -3.9 27.8 100.8
433.949900 72.8 1000.0 120.000 109.0 Vv 96.0 -3.9 28.0 100.8

Average Data

433.931864 71.8 1000.0 120.000 109.0 Y 96.0 -3.9 9.0 80.8
433.935792 71.7 1000.0 120.000 111.0 v 96.0 -3.9 9.1 80.8
433.949900 70.7 1000.0 120.000 109.0 v 96.0 -3.9 10.1 80.8
Test Notes:
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2.5.14  Fundamental Emissions (434.251 MHz FSK)
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
110
FCC Part 15.231 Fundamental Peak
100
90
FCC Part 15.231 Fundamental Avg
PTe) IR N . — T R S mamsranms L S [ AN ke m At e s, LHRGAMEnta), fa
e 70 ﬁ
>
3‘ 60 II \
°
S o [
T J
>
3 a0 / \
Lo\
30 Rﬂ \\“
s o
20 diantotiamttlippy derespnt A WWWV{I\“'AA. RO VYN SR PO PV NN
10
0
430 431 432 433 434 435 436 437 438 439
Frequency in MHz
FCC Part 15.231 Fundamental Peak [.\EMI Radiated\]~" ="~ FCC Part 15.231 Fundamental Avg [..\EMI Radiate
— Preview Result 1V-PK+ [Preview Result 1V.Result:2] Preview Result 1H-PK+ [Preview Result 1H.Result
* Final Result 1-PK+ [Final Result 1.Result:1] * Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak Data
434.234549 72.0 1000.0 120.000 116.0 \ 208.0 -3.8 28.9 100.8
434.252585 71.7 1000.0 120.000 116.0 \ 208.0 -3.8 29.1 100.8
434.260441 71.8 1000.0 120.000 116.0 \ 208.0 -3.8 29.0 100.8

Average Data

434.234549 70.7 1000.0 120.000 116.0 Y 208.0 3.8 10.1 80.8
434.252585 71.0 1000.0 120.000 116.0 v 208.0 -3.8 9.8 80.8
434.260441 70.9 1000.0 120.000 116.0 v 208.0 3.8 9.9 80.8
Test Notes:
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2.5.15 Fundamental Emissions (902.375 MHz FSK)
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
11
FCC Part 15.231 Fundamental Peak
10
90
...... rmer e sidtem s s m s et m s st e b st m s m et st s s s m er s e e i S e L A2 20,8 FUNGAMETTA] AVg
80 A
e 70 r
3 1
) 60 l l\
°
S 7\
2 SN
S f
W N
A M %\
B0 i Abban AR AR Aol RPN O e ol
20
10
0
897 898 899 900 901 902 903 904 905 906 907
Frequency in MHz
FCC Part 15.231 Fundamental Peak [..\EMI Radiated\]~"="="" FCC Part 15.231 Fundamental Avg [..\EMI Radiate
Preview Result 1V-PK+ [Preview Result 1V.Result:2] — Preview Result 1H-PK+ [Preview Result 1H.Result
* Final Result 1-PK+ [Final Result 1.Result:1] * Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak Data
902.350701 77.1 1000.0 120.000 110.0 \ 234.0 5.9 24.8 101.9
902.350782 77.1 1000.0 120.000 109.0 \ 234.0 5.9 24.8 101.9

Average Data

902.350701 76.5 1000.0 120.000 110.0 \ 234.0 5.9 5.4 81.9
902.350782 76.5 1000.0 120.000 109.0 \ 234.0 5.9 5.4 81.9
Test Notes:
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2.5.16 Spurious Emissions Below 1 GHz (314.95 MHz ASK)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

FCC Part 15.231 Spurious

*

Level in dBuV/m

Frequency in Hz

FCC Part 15.231 Spurious [..\EMI Radiated\]
Preview Result 1H-PK+ [Preview Result 1H.Result:2] 4

Preview Result 1V-PK+ [Preview Result 1V.Result:2
Final Result 1-QPK [Final Result 1.Result:1]

Quasi Peak Data

Frequency QuasiPeak Iri::' Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz2) (dBuv/m) o (kHz) (cm) (deg) (dB) (dB) (dBuV/m)

32.440000 16.5 1000.0 120.000 100.0 \ 100.0 -7.7 25.4 41.9
71.061643 15.6 1000.0 120.000 200.0 1 100.0 -16.9 26.3 41.9
121.826613 19.3 1000.0 120.000 100.0 \ 350.0 -15.9 22.6 41.9
122.162725 20.1 1000.0 120.000 100.0 \ -1.0 -15.9 21.8 41.9
314.951503 77.0 1000.0 120.000 100.0 H 101.0 -7.3 Fundamental

629.901323 43.1 1000.0 120.000 100.0 \ 106.0 1.5 18.8 61.9
944.851142 53.1 1000.0 120.000 100.0 \ 224.0 6.1 8.9 61.9

Test Notes:
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2.5.17 Spurious Emissions Below 1 GHz (433.589 MHz FSK)

America

Continuous Rotation TUV 3m Radiated 30 to 1000MHz
80T
I 4
70T
I FCC Part 15.231 Spurious
601 [
I *
£ 501
> L
=
8
= 401
E L
3
- 3071 :
L . &
20T
L *
*
10t
0 t t t +—+ t t t t t +—+ |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 15.231 Spurious [..\EMI Radiated\] Preview Result 1V-PK+ [Preview Result 1V.Result:2
Preview Result 1H-PK+ [Preview Result 1H.Result:2] * Final Result 1-QPK [Final Result 1.Result:1]

Quasi Peak Data

Frequency QuasiPeak Ir;:’:' Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz2) (dBuv/m) i (kHz) (cm) (deg) (dB) (dB) (dBuV/m)

39.279439 15.6 1000.0 120.000 100.0 \ 343.0 -12.1 26.4 419
82.884970 25.9 1000.0 120.000 400.0 H -12.0 -17.0 16.0 41.9
82.932745 28.2 1000.0 120.000 184.0 Vv 342.0 -16.9 13.8 41.9
137.833828 12.8 1000.0 120.000 105.0 ) 246.0 -15.2 31.1 43.8
433.568657 73.9 1000.0 120.000 109.0 \' 100.0 -3.9 Fundamental

839.777315 23.8 1000.0 120.000 343.0 \' -2.0 4.6 38.1 61.9
867.215631 56.8 1000.0 120.000 115.0 \ 261.0 5.1 5.2 61.9
968.073908 253 1000.0 120.000 259.0 Vv 332.0 6.3 36.6 61.9

Test Notes:
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2.5.18

Spurious Emissions Below 1 GHz (902.375 MHz FSK)

America

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

Level in dBpuV/m

FCC Part 15.231 Spurious

Preview Result 1H-PK+

200

Frequency in Hz

FCC Part 15.231 Spurious [..\EMI Radiated\]
[Preview Result 1H.Result:2]

300 400

500

Preview Result 1V-PK+

* Final Result 1-QPK

800

[Preview Result 1V.Result:2
[Final Result 1.Result:1]

1G

Quasi Peak Data

Frequency QuasiPeak I\::::. Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBpuV/m)
31.600000 20.6 1000.0 120.000 100.0 Vv -1.0 -7.1 214 41.9
41.527214 11.9 1000.0 120.000 134.0 Vv 307.0 -12.8 30.0 41.9
70.621643 11.5 1000.0 120.000 100.0 ) 166.0 -17.0 30.4 41.9
85.212745 17.6 1000.0 120.000 122.0 \' -12.0 -16.8 24.4 41.9
121.986613 21.3 1000.0 120.000 100.0 \ 262.0 -15.9 20.7 41.9
596.127455 20.3 1000.0 120.000 350.0 \ 258.0 0.8 41.6 61.9
Test Notes:
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2.5.19 Test Results Above 1 GHz (314.95 MHz ASK)

America

Full Spectrum

4 FCC Part 15 Class B Electric Field Strength PK above 1GHz

4 FECC.Part.15.Class.B-Electric.Field. - Strength-AV..above.1GHz

£ 5ot
>
=3 ]
g
c 40T L 2
T 1 e R
E’ 304 “",‘,‘\';}'f-,;f_",',* ay A,j{".',a e T“,ﬂ?‘("w“"fjil*"'f‘"w"t""# ks et
S
] .
20T
107
0 + + + + + + |
1G 2G 3G 4G 5G 8 9 10G
Frequency in Hz
——— Preview Result 1V-PK+
FCC Part 15 Class B Electric Field Strength PK above 1GHz
——— FCC Part 15 Class B Electric Field Strength AV above 1GHz
* Final Result AVG
Preview Result 1H-PK+
L 2 Final_Result PK+
Peak Data
1259.796667 39.24 1000.0 1000.000 196.7 H 70.0 -3.2 34.66 73.90
1885.428001 36.10 1000.0 1000.000 142.1 \ 325.0 -0.1 37.80 73.90
3018.609167 37.22 1000.0 1000.000 268.4 \ 328.0 3.9 36.68 73.90
3162.051000 39.19 1000.0 1000.000 107.2 H 210.0 4.8 34.71 73.90
5044.094334 44.59 1000.0 1000.000 122.5 \ 336.0 10.9 29.31 73.90
7577.791500 49.08 1000.0 1000.000 150.2 H 271.0 17.3 24.82 73.90
9862.219500 51.92 1000.0 1000.000 350.2 H 236.0 21.3 21.98 73.90
Average Data
1259.796667 30.20 1000.0 1000.000 196.7 H 70.0 -3.2 23.70 53.90
1885.428001 23.09 1000.0 1000.000 142.1 \ 325.0 -0.1 30.81 53.90
3018.609167 24.99 1000.0 1000.000 268.4 \ 328.0 3.9 28.91 53.90
3162.051000 26.08 1000.0 1000.000 107.2 H 210.0 4.8 27.82 53.90
5044.094334 31.54 1000.0 1000.000 122.5 \ 336.0 10.9 22.36 53.90
7577.791500 35.95 1000.0 1000.000 150.2 H 271.0 17.3 17.95 53.90
9862.219500 39.29 1000.0 1000.000 350.2 H 236.0 213 14.61 53.90
Test Notes:
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2.5.20 Test Results Above 1 GHz (433.589 MHz FSK)

America

Full Spectrum
80T
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
70T
60T
4 FCC.Part.-15: Class.B.Electric.Field. - Strength.AV.above . 1GHz
£ so71
>
:_ -
8
s 7 A . »
E -|wI ‘.H‘"i“-'r\ i 4‘,‘A’w",l'wl,,l?si;l‘r‘:l‘lv !"K’I'l":' -
a2 30-3M',.‘f-,:};‘:_ﬁhf,’:“.'f;'..’r‘ '"»1:',‘:\.',m;‘,‘ ..
I .
20T
101
0 t t t t t t |
1G 2G 3G 4G 5G 8 9 10G
Frequency in Hz
—— Preview Result 1V-PK+
FCC Part 15 Class B Electric Field Strength PK above 1GHz
— FCC Part 15 Class B Electric Field Strength AV above 1GHz
L 2 Final_Result AVG
Preview Result 1H-PK+
* Final_Result PK+
Peak Data
1300.737000 41.08 1000.0 1000.000 99.7 H 207.0 -3.3 32.82 73.90
1842.457167 36.16 1000.0 1000.000 336.0 \" 152.0 -0.5 37.74 73.90
2179.994167 34.87 1000.0 1000.000 322.6 \" 328.0 0.1 39.03 73.90
3437.528667 38.69 1000.0 1000.000 99.8 H 196.0 5.4 35.21 73.90
5098.772666 44.38 1000.0 1000.000 295.4 \" 312.0 11.2 29.52 73.90
7911.640834 49.55 1000.0 1000.000 149.9 \" 325.0 18.0 24.35 73.90
9564.812500 52.39 1000.0 1000.000 99.7 \" 94.0 20.2 21.51 73.90
Average Data
1300.737000 36.98 1000.0 1000.000 99.7 H 207.0 -3.3 16.92 53.90
1842.457167 23.47 1000.0 1000.000 336.0 \ 152.0 -0.5 30.43 53.90
2179.994167 22.23 1000.0 1000.000 322.6 \' 328.0 0.1 31.67 53.90
3437.528667 26.03 1000.0 1000.000 99.8 H 196.0 5.4 27.87 53.90
5098.772666 31.28 1000.0 1000.000 295.4 \' 312.0 11.2 22.62 53.90
7911.640834 36.72 1000.0 1000.000 149.9 \' 325.0 18.0 17.18 53.90
9564.812500 38.16 1000.0 1000.000 99.7 \' 94.0 20.2 15.74 53.90
Test Notes:
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2.5.21  Test Results Above 1 GHz (902.375 MHz FSK)
Full Spectrum
80T
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
70T
60T
§ FCC.Part.15:Class.B.Electric.Field. Strength-AV.above.1GHz
g 507 e il
g_ E N “;‘\,‘M‘l‘"‘,ﬂi:m:lvll".ﬁ l.! _',-"' 1
m e
2 41 L UL ootk
§ 30'71-':';‘",&\1-“ uliadl i “'n"::’,.'f‘i’{‘:, i
e
] 134
L 4
20T ¢
101
0 + + + + + + |
1G 2G 3G 4G 5G 8 9 10G
Frequency in Hz
—— Preview Result 1V-PK+
FCC Part 15 Class B Electric Field Strength PK above 1GHz
——— FCC Part 15 Class B Electric Field Strength AV above 1GHz
* Final_Result AVG
Preview Result 1H-PK+
* Final_Result PK+
Peak Data
1355.734333 34.95 1000.0 1000.000 152.2 H 104.0 -3.3 38.95 73.90
1848.779666 36.27 1000.0 1000.000 150.7 H 172.0 -0.3 37.63 73.90
3454.640500 38.83 1000.0 1000.000 191.6 \" 151.0 5.4 35.07 73.90
3590.014000 39.74 1000.0 1000.000 99.9 \" 347.0 6.0 34.16 73.90
5144.538667 44.64 1000.0 1000.000 276.1 \" 247.0 11.4 29.26 73.90
6080.903500 47.18 1000.0 1000.000 181.1 \" 45.0 14.0 26.72 73.90
7189.243667 48.58 1000.0 1000.000 345.4 H 213.0 16.8 25.32 73.90
Average Data
1355.734333 22.08 1000.0 1000.000 152.2 H 104.0 -3.3 31.82 53.90
1848.779666 23.55 1000.0 1000.000 150.7 H 172.0 -0.3 30.35 53.90
3454.640500 26.08 1000.0 1000.000 191.6 \' 151.0 5.4 27.82 53.90
3590.014000 27.07 1000.0 1000.000 99.9 \' 347.0 6.0 26.83 53.90
5144.538667 31.45 1000.0 1000.000 276.1 \' 247.0 114 22.45 53.90
6080.903500 33.35 1000.0 1000.000 181.1 \' 45.0 14.0 20.55 53.90
7189.243667 35.53 1000.0 1000.000 345.4 H 213.0 16.8 18.37 53.90
Test Notes:
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2.6 RECEIVER SPURIOUS EMISSIONS
2.6.1 Specification Reference
RSS-Gen 7.1

2.6.2 Standard Applicable

America

Spurious emissions from receivers shall not exceed the radiated limits shown in Table 2 below:

Table 2: Radiated Limits of Receiver Spurious Emissions

Frequency Field Strength
(MHz) (microvolts/m at 3 metres)*
30-88 100
88-216 150
216-960 200
Above 960 500

*Measurements for compliance with limits in the above table may be performed at distances
other than 3 metres, in accordance with Section 6.5 of RSS-Gen.

2.6.3 Equipment Under Test and Modification State

Serial No: 20160908000172 / Default Test Configuration

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

August 28, 2017/NS

2.6.5 Test Equipment Used

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

2.6.6 Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 26.6°C
Relative Humidity 51.5%
ATM Pressure 98.6 kPa

2.6.7 Additional Observations

e Thisis a radiated test. The spectrum was searched from 30MHz to 18GHz.

e EUT in RX (Receive) mode configuration.
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e Measurement was done using EMC32 V8.53 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 2.6.8 for sample computation.

2.6.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpV) @ 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 Measurement (dbuV/m) @ 30MHz 11.8
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2.6.9 Test Results Below 1GHz (Receive Mode)
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
807
701
607
RSS-GEN.-Receiver.Electric.Field Strength.QP
£ 501
>
=3 J
g [
= 40
)
>
3 30
*
20" * L 4 *
| .
101 ¢
0 t t t —t t t t t t t —rt |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
RSS-GEN Receiver Electric Field Strength QP [..\EMI Radiated\]
Quasi Peak Data
Frequency QuasiPeak (:::.:I Margin 'lei::' Bandwidth Height Pol AZIIT ut Corr.
MHz dBuV/m dB kHz cm dB
(MHz) | (dBuv/m) | 5 (d8) (me) (kHz) (cm) (deg) (d8)
30.600000 18.8 1000.0 120.000 250.0 \ 200.0 -6.4 21.2 40.0
45.711102 12.4 1000.0 120.000 100.0 \ 312.0 -13.7 27.6 40.0
72.245531 18.2 1000.0 120.000 100.0 \ -11.0 -16.9 21.8 40.0
89.732745 19.7 1000.0 120.000 100.0 \ 150.0 -16.0 23.8 43.5
122.466613 18.6 1000.0 120.000 100.0 \ 22.0 -15.9 24.9 43.5
165.912144 11.9 1000.0 120.000 109.0 \ 30.0 -12.5 31.6 43.5
960.378357 25.2 1000.0 120.000 144.0 \ 272.0 6.4 28.7 53.9
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2.6.10 Test Results Above 1GHz (Receive Mode)
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
90T
80T
1 RSS-GEN Receiver Electric Field Strength Above 1GHz Peak detector
701
60T
§ e ] RSS:GEN.Receiver Electric Field Strength. Above.1GHz Average dgtector
= 4
5 50 o . 4
c ] + ¢ b4
= 4071 ¢
[3)
> 4
3
30T
201
101
0 t t t t t t —t—t |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
RSS-GEN Receiver Electric Field Strength Above 1GHz Peak detector [..\ EMI Radiated\]
e RSS-GEN Receiver Electric Field Strength Above 1GHz Average detector [..\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]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. . . . q ..
Frequency MaxPeak Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) () (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
1273.50000 41.6 1000.0 1000.000 386.0 \ 270.0 -5.5 32.3 73.9
1943.70000 43.1 1000.0 1000.000 406.7 Vv -19.0 -2.2 30.8 73.9
2545.73333 43.9 1000.0 1000.000 161.4 1 316.0 -0.4 30.0 73.9
4038.46666 44.6 1000.0 1000.000 200.5 \ 236.0 3.2 29.3 73.9
5884.50000 45.4 1000.0 1000.000 189.3 Vv 233.0 5.7 28.5 73.9
8026.23333 47.4 1000.0 1000.000 392.0 \ 194.0 8.2 26.5 73.9
10996.9333 49.6 1000.0 1000.000 339.0 Vv 143.0 13.7 24.3 73.9
16769.2000 54.1 1000.0 1000.000 404.0 H 251.0 22.8 19.8 73.9
Average Data
Meas. . . . . -
Frequency Average Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuv/m) T (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1273.50000 28.6 1000.0 1000.000 386.0 1 270.0 -5.5 25.3 53.9
1943.70000 29.4 1000.0 1000.000 406.7 1 -19.0 -2.2 24.5 53.9
2545.73333 30.2 1000.0 1000.000 161.4 1 316.0 -0.4 23.7 53.9
4038.46666 31.5 1000.0 1000.000 200.5 1 236.0 3.2 22.4 53.9
5884.50000 32.7 1000.0 1000.000 189.3 1 233.0 5.7 21.2 53.9
8026.23333 33.7 1000.0 1000.000 392.0 1 194.0 8.2 20.2 53.9
10996.9333 35.9 1000.0 1000.000 339.0 1 143.0 13.7 18.0 53.9
16769.2000 40.9 1000.0 1000.000 404.0 H 251.0 22.8 13.0 53.9
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
(;g g;?;:;) Test Equipment Type Serial Number Manufacturer Cal Date c?;a?:e
Radiated Test Setup
7611 Signal/Spectrum Analyzer FSW26 102017 Rhode & Schwarz 04/25/17 04/25/18
1033 Bilog Antenna 3142C 00044556 EMCO 10/11/16 10/11/18
1016 Pre-amplifier PAM-0202 187 PAM 10/17/16 10/17/17
7575 ngnbﬁt';ignid waveguide 3117 155511 EMCO 06/01/17 06/01/18
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 10/07/16 10/07/17
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 07/13/17 07/13/18
8628 Pre-amplifier QL 01182835-J0 | 8986002 ﬁ]‘éf"Star Technologies 02/09/17 02/09/18
8922 High-frequency cable R90-088-200 N/A Teledyne 02/10/17 02/10/18
1026 High-frequency cable 3M-7/C2 N/A MicroCoax 04/26/17 04/26/18
8849 gﬁ;’freq“ency cable (118 | opc26G-6.1 363 A.H.Systems 04/23/17 04/23/18
8771 6dB attenuator 606-06-1F4/DR N/A MECA 10/11/17 10/11/18
Miscellaneous
6708 Multimeter 34401A US36086974 Hewlett Packard 07/05/17 07/05/18
7554 Enai;‘i’t”;itrzzgri:t‘;frat“re/ HU 1 grhxew 15250268 Omega 01/17/17 01/17/18
9076 DC Power Supply 18020M P802039 Protek Verified by 6708
Test Software EMC32 V8.53 Rhode & Schwarz 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 3.52 1.44 2.07
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.68
Coverage Factor (k): 2
Expanded Uncertainty: 3.36
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 3.00 1.22 1.50
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.49
Coverage Factor (k): 2
Expanded Uncertainty: 2.99
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SECTION 4

DIAGRAM OF TEST SETUP
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4.1 RADIATED EMISSION TEST SETUP (BELOW 1GHZ)

Antenna mast capable

of 4.0 meters elevation Semi-Anechoic chamber

Antenna Center Paint

Y

|
10 meters I

m

0.8 meters
Turntable
PC running Receiver/Spectrum
automated software Analyzer
Radiated Emission Test Setup (Below 1GHz)
Page 50 of 53

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



FCCID PAM-ACT233F
IC: 4594B-ACT233F
Report No. SD72130442-0817A

America
[[] Antennamast capable Semi-Anechoic chamber
of 4.0 meters elevation
» >
3 meters I
| j A
1.5 meters
C j 1 Tumtable
A=
Absorbing ial be ) measuring antenna
and EUT for sbove 1GHz measurement
L.
PC running Receiver/Spectrum
sutomated software Analyzer
Radiated Emission Test Setup (Above 1GHz)
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TOV 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.

American National Standards Institute @ I E E E
®

A2LA Cert. No. 2955.13
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