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Report Scope

This report addresses the EMC verification testing and test results of Kapsch Traffic Inc’s
JANUS® MRFM-S, herein referred to as EUT (Equipment Under Test) performed at
Global EMC Labs. There are two models of the EUT: 802295 and 802356. 802295 is the
standard rack mount unit and 802356 is a ruggedized hard mount unit. Both units share the
same transceiver module.

The EUT was tested for compliance against the following standards:

FCC Part 90 Subpart M:2013
RSS-137 Issue 2:2009

Test procedures, results, justifications, and engineering considerations, if any, follow later
in this report.

The results contained in this report relate only to the item(s) tested.

This report does not imply product endorsement by A2LA or any other accreditation
agency, any government, or Global EMC Inc.

Opinions/interpretations expressed in this report, if any, are outside the scope of Global
EMC Inc accreditation. Any opinions expressed do not necessarily reflect the opinions of
Global EMC Inc, unless otherwise stated.
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Summary

The results contained in this report relate only to the item(s) tested.

EUT FCC Certification #, FCC ID: JQU8B02295
EUT Industry Canada Certification #, IC: 2665A-802295
EUT Passed all tests performed. Yes (see test results summary)
Tests conducted by Min Xie
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Test Results Summary

FCC 90.205
RSS-137 Clause 6.4 Output Power 30w Pass
FCC 90.207 . Pass
RSS-137 Clause 6.2 Types of Modulation - See Justifications
902 - 904 MHz:
FCC 90.209 . . 2 MHz
RSS-137 Clause 6.1.2 Occupied Bandwidth 909.75 — 921.75 MHz Pass
12 MHz
FCC 90.210 (K) Spurious antenna port 55 + 10 log10 Pmax Pass
RSS-137 Clause 6.5.3 conducted emissions dB.
FCC 90.210 Spurious radiated 55 + 10 log10 Pmax Pass
RSS-137 Clause 6.5.3 emissions dB.

FCC 90.213 - N/A
RSS-137 Clause 6.3 Frequency stability - See Justifications
FCC 90.214 Transient Behavior -- N./ A .

See Justifications
Overall Result [ [ PASS

All tests were performed by Min Xie.

If the product as tested or otherwise complies with the specification, the EUT is deemed to
comply with the requirement and is deemed a ‘PASS’ grade. If not ‘FAIL’ grade will be
issued. Note that ‘PASS’ / ‘FAIL’ grade is independent of any measurement uncertainties.
A ‘PASS’ | ‘FAIL’ grade within measurement uncertainty is marked with a “*’.
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Justifications, Descriptions, or Deviations

The following justifications for tests not performed or deviations from the above listed
specifications apply:

The EUT supports the following 6 protocols: IAG, ATA, SeGo, 6B, 6C and Allegro

1. Kapsch Time Division Multiplex (TDM), hereafter referred to as the “IAG”
protocol
Allegro
Super eGo® (SeGo)
ISO-18000-6C a.k.a. EPC Class 1 Gen 2, hereafter referred to as the “6C” protocol
ISO-10374 a.k.a. American Association of Railroads (AAR) S-918, a.k.a. American
Trucking Association (ATA), hereafter referred to as the “ATA” protocol
6. 1SO-18000-6B, hereafter referred to as the “6B” protocol

arwN

The EUT only transmits a CW signal in ATA mode and the other five protocols uses
Shaped ON-OFF Keying to transmit information. According to FCC 90.207, the EUT have
two types of emission:

1. AON for ATA

2. ALD for the other five protocols

For FCC 90.213 and RSS-137 Clause 6.3 Frequency Stability requirements, the EUT is a
fix non-multilateral transmitter and with authorized bandwidth more than 40 kHz from
band edge; therefore, these requirements are no applicable. This exemption is given in
Clause FCC 90.213 note 13 and is reproduced below:

“I3Fixed non-multilateration transmitters with an authorized bandwidth that is more than 40
kHz from the band edge, intermittently operated hand-held readers, and mobile
transponders are not subject to frequency tolerance restrictions.”

For FCC 90.214, the EUT operates in the 902-928 MHz band, and this requirement is not
applicable.

For the requirements of FCC 90.210 (K) and FCC 2.1053 Measurements required: Field
strength of spurious radiation. Spurious radiated emissions of the EUT was performed at 3
meters. The limit specified in FCC 90.210 (K) is 55 + 10 log(P) dBc. For all intensive
purpose, the limit is -25 dBm. The field strength limit for the EUT is give in the below:

E(dBuV/m) = ERIP(dBm) + 95.2

Where EIRP = ERP + 2.15

E(dBuV/m) = ERP (dBm) + 97.35
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E(dBuV/m) = -25 dBm + 97.35 = 72.35 dBuV
This limit is applicable all emission at 3 meter measurement distance.
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Applicable Standards, Specifications and Methods

ANSI C63.4:2009 - Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz
to 40 GHz

ANSI C63.10:2009 - American national standard for testing unlicensed wireless devices

CFR 47 FCC Part 2 Subpart J -
Code of Federal Regulations — Equipment Authorization Procedure

CFR 47 FCC Part 90 Code of Federal Regulations — Private Land Mobile Radio Services
FCC KDB 412172 D01 Determining ERP and EIRP v01

ISO 17025:2005 General Requirements for the competence of testing and calibration
laboratories

RSS-GEN:2010 Issue 3: General Requirements and Information for the Certification
of Radio Apparatus

RSS 137:2009 Issue 2: Spectrum Management and Telecommunications. Radio
Standards Specification, Location and Monitoring Service in the
Band 902-928 MHz.
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Sample calculation(s)

Margin = limit — (received signal + antenna factor + cable loss — pre-amp gain)
Margin = 50.5dBuV/m - (50dBuV + 10dB + 2.5dB — 20dB)
Margin = 8.5 dB

Document Revision Status

Revision 1 - October 16, 2013
Initial release
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Definitions and Acronyms

The following definitions and acronyms are applicable in this report.
See also ANSI C63.14.

AE — Auxiallary Equipment.

BW — Bandwidth. Unless otherwise stated, this is refers to the 6 dB bandwidth.
EMC - Electro-Magnetic Compatibility

EMI — Electro-Magnetic Immunity

EUT — Equipment Under Test

ITE - Information Technology Equipment with a primary function(s) of entry, storage,
display, retrieval, transmission, processing, switching, or control, of data.

LISN — Line impedance stabilization network
NCR - No Calibration Required

RF — Radio Frequency
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Testing Facility

Testing for EMC on the EUT was carried out at Global EMC labs in 11 Gordon Collins,
Gromley, Ontario, Canada. The testing lab consists of a 3m semi-anechoic chamber
calibrated to be able to allow measurements on an EUT with a maximum width or length of
up to 2m and height up to 3m. The chamber is equipped with a turn table that is capable of
testing devices up to 33001b in weight. This facility is capable of testing products that are
rated for 120 Vac and 240Vac single phase, or 208 Vac 3 phase input. DC capability is
also available. The chamber is equipped with an antenna mast that controls polarization
and height from the control room adjoining the shielded chamber. Radiated emissions
measurements are performed using a Bilog, and Horn antenna where applicable.

Conducted emissions, unless otherwise stated, are performed using a LISN.

Calibrations and Accreditations

The 3m semi-anechoic chamber is registered with Federal Communications Commission
(FCC, 377448), Industry Canada (IC, 6844A-3) and VCCI (R-4023, G-506, T-1246, and C-
4498). This semi-anechoic chamber complies with the requirements of EN55016-2-3:2006,
section 7.5 and the site attenuation requirements of EN55016-1-4. This chamber was
additionally calibrated for Normalized Site Attenuation (NSA) using test procedures
outlined in ANSI C63.4 “Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz”. The
chamber is lined with ferrite tiles and absorption cones to minimize any undesired
reflections. The NSA data is kept on file at Global EMC. For radiated susceptibility
testing, a 16 point field calibration has been performed on the chamber. The field
uniformity data is kept on file at Global EMC. Global EMC Inc is accredited to 1SO 17025
by A2LA with Testing Certificate #2555.01. The laboratories current scope of
accreditation listing can be found as listed on the A2LA website. All measuring equipment
is calibrated on an annual or bi-annual basis as listed for each respective test.
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Testing Environmental Conditions and Dates

Following were the environmental conditions in the facility during time of testing —

8/29 to 9/5, 23-26°C 35-41% 98 -103kPa
2013
10/23/2013 RE - MX 23-26°C 35-41% 98 -103kPa
Ruggedized

Page 12 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.




Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Detailed Test Results Section
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Output Power and Antennal Heights

Purpose

The purpose of this test is to ensure that the maximum power conducted to the radiating
element does not exceed the limits specified.

Limits
The limits are defined in FCC Part 90.205 (l) and RSS 137 Clause 6.4 as per the following
paragraph:

902-928 MHz. LMS systems operating pursuant to subpart M of this part in the 902-927.25
MHz band will be authorized a maximum of 30 watts ERP. LMS equipment operating in
the 927.25-928 MHz band will be authorized a maximum of 300 watts ERP. ERP must be
measured as peak envelope power. Antenna heights will be as specified in §90.353(h).

Test procedure is as per eCFR 47 Part 2 Clause 2.1046.

Results
The EUT passed.

The EUT supports the following 6 protocols: IAG, ATA, SeGo, 6B, 6C and Allegro. Each
protocol have its own frequency channels and frequency ranges. Where a protocol have
more than one channel, the Low, middle and high channels were measured. The table
below gives the results for each protocol.

The 1AG protocol operates in both sub-bands allocated for non-multilateral LMS
transmitters. Output power for both sub-bands were measured.

Antennal selection varies by application. RF cable loss and fixed attenuations (added inline
or manually set with firmware) is used to compensate for antennal gain so that the ERP is
30 watts or less. See page Tuning Procedure for further details.

Guidance for antenna height requirement are given in User Manual.
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Table(s)

6B
Channel Frequency (MHz) Power (dBm) Power (W)
Low Channel 912 30.27 1.06
Mid Channel 915.75 28.88 0.77
High Channel 919.5 27.84 0.61

6C
Channel Frequency (MHz) Power (dBm) Power (W)
Low Channel 912 30.25 1.06
Mid Channel 915.75 28.86 0.77
High Channel 919.5 27.66 0.58

Allegro

Channel Frequency (MHz) Power (dBm) Power (W)
Channel 915.75 29.21 0.83

IAG
Channel Frequency (MHz) Power (dBm) Power (W)
Channel 915.75 29.0 0.79

SeGO
Channel Frequency (MHz) Power (dBm) Power (W)
Low Channel 912 30.1 1.02
Mid Channel 915.75 28.81 0.76
High Channel 919.5 27.59 0.57
ATA -902 — 904 MHz Sub-Band
Channel Frequency (MHz) Power (dBm) Power (W)
Low Channel 902.5 28.91 0.77
Mid Channel 903.0 29.13 0.82
High Channel 903.5 29.30 0.85
ATA -909.75 - 921.75 MHz Sub-Band

Channel Frequency (MHz) Power (dBm) Power (W)
Low Channel 910.0 30.32 1.07
Mid Channel 915.75 28.73 0.75
High Channel 921.5 27.47 0.56
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Graph(s)

The graphs below shows the Peak Power during the operation of the device.
Measurements were performed using a spectrum analyzer with a Peak detector of 1 MHz
RBW / 3 MHz VBW. This measurement is a peak measurement. Max hold is performed
for a duration of not less than 1 minute.

Protocol: 6B
@ Low Channel
Offs 10.0 dB * RBW 1 MHz
Att 45 dB VBW 3 MHz M1[1] 30.27 dBm
Ref 32.0 dBm SWT 2.5ms M1 912.000000000 MHz
.

1Pk

10 dBm

/ \

0 dBm / \

-10 dB s -

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 912.0 MHz Span 10.0 MHz

Date: 13.8EP.2013 10:12:00
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Protocol: 6B
Mid Channel
Offs 10.0 dB *RBW 1 MHz
Att 45 dB VBW 3 MHz M1[1] 28.88 dBm
Ref 32.0 dBm SWT 2.5ms M1 915.750000000 MHz
1Pk /\
Max 20 dBm ]

OdBm}

fy

-10 dBm 7

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 915.75 MHz

Span 10.0 MHz

Date: 13.8SEFP.2013 10:21:52
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Protocol: 6B
High Channel

®

Offs 10.0 dB * RBW 1 MHz
Att 45dB VBW 3 MHz M1[1] 27.84 dBm
Ref 32.0 dBm SWT 2.5ms 919.500000000 MHz

a1

1Pk /i\
20 dBm

Max g )

10 dBm / \

/ \
7

-10 dBm .
mwwmmml«w-j N PRI (I |

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 919.5 MHz Span 10.0 MHz

Date: 13.8SEFP.2013 10:03:5¢
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Protocol: 6C
@ Low Channel
Offs 10.0 dB * RBW 1 MHz
Att 45 dB VBW 3 MHz M1[1] 30.25 dBm
Ref 32.0 dBm SWT 2.5ms M1 912.000000000 MHz
—

1Pk

f/

N

Max 20 dBm /
10 dBm

0 dBm (/

-10 dB

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 912.0 MHz

Span 10.0 MHz

Date: 13.8SEFP.2013 11:13:5%
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Protocol: 6C
Mid Channel
Offs 10.0 dB * RBW 1 MHz
Att 45dB VBW 3 MHz M1[1] 28.86 dBm
Ref 32.0 dBm SWT 2.5ms 1,4 915.750000000 MHz
1Pk /\
Max 20 dBm 7 1

10 dBn'|1 / \

e / \

Wlo ol M")y’ H"‘WMMLMMHHMW

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 915.75 MHz Span 10.0 MHz

Date: 13.8EFP.2013 10:30:11
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®

Offs 10.0 dB
Att 45 dB
Ref 32.0 dBm

JANUS® MRFM-S

Protocol:
High Cha

* RBW 1 MHz

VBW 3 MHz

* SWT 2s

Kapsch TrafficCom Canada Inc

6C
nnel

M1[1]

RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

suopiL At

ENCING

27.66 dBm

919.250000000 MHz

hi-l
L

1Pk

i

™

20 dBm

10 dBm

Max

N

OdBm}

-10 dBm o

-

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 919.5 MHz

Span 10.0 MHz

Date: 13.8EFP.Z013
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Protocol: Allegro

®

Offs 10.0 dB * RBW 1 MHz
Att 45 dB VBW 3 MHz M1[1] 29.21 dBm
Ref 32.0 dBm SWT 2.5ms 41 915.729000000 MHz
1Pk
Max 20 dBm 4 K

ot / \

/ \

0 dBm / \\

-10 dBm / -
bt ,AJF“ ...q.mw/ wwwmw

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 915.749 MHz Span 10.0 MHz

Date: 12.SEP.2013 17:4%:22
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Protocol: IAG

HMKR 913.71 HHz
/’?j REF 38.8 dBr ATTEN 3@ dB 29.88 dBr

18 dB/ / ”—\
OFFSET r‘/ \,\

l':;a RES BW / \\
1 MHz / \

w 7]
START 989.8 MH=z STOP 921.7 MH=z
RES BH 1 MHz UBH 2 MHz SHP 28.8 nsec
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Protocol: SeGO

suopiL At

Low Channel

Offs 10.0 dB *RBW 1 MHz

Att 45 dB VBW 3 MHz M1[1] 30.10 dBm

Ref 32.0 dBm SWT 2.5ms M1 912.016000000 MHz

v
1Pk /
MaX 20 dBm /
¥

OdBm}

/|

W

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 912.016 MHz

Span 10.0 MHz

Date: 12.8EF.2013 18:07:41
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Protocol: SeGO
Mid Channel

®

Offs 10.0 dB * RBW 1 MHz
Att 45dB VBW 3 MHz M1[1] 28.81 dBm
Ref 32.0 dBm SWT 2.5m8 14 915.749000000 MHz

1Pk /\

Max 20 dBm P

/ N

0 dBm

-10 dBm / \'“

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 915.749 MHz Span 10.0 MHz

Date: 12.8EFP.2013 18:04:45
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Client

Product

Standard(s)

®

Kapsch TrafficCom Canada Inc

Offs 10.0 dB
Att 45dB

Ref 32.0 dBm

JANUS® MRFM-S

Protocol: SeGO
Hi Channel

* RBW 1 MHz

VBW 3 MHz M1[1]

SWT 2.5ms

RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

suopiL At

ENCING

27.59 dBm
919.460000000 MHz

1Pk
Max

20 dBm

/

'ﬁ

10 dBm

/

0 dBm

-10 dBm
WWWMM

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 919.46 MHz

Span 10.0 MHz

Date:

12.8EP.2013 18:
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band

Low Channel
Offs 10.0 dB *RBW 1 MHz
* Att 30 dB VBW 3 MHz M1[1] 28.91 dBm
Ref 30.0 dBm SWT 2.5ns M1 902.500000000 MHz

Max / \
10 dBm

-10 dBm

-20 dBm "’Ir

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 902.5 MHz Span 10.0 MHz

Date: 12.8EFP.2013 1323:32:03
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band

Mid Channel
Offs 10.0 dB * RBW 1 MHz
* Att 30 dB VBW 3 MHz M1[1] 29.13 dBm
Ref 30.0 dBm SWT 2.5ms M1 902.980000000 MHz

Max / \
10 dBm
-10 dBm

-20 dBm j 1‘

-30 dBm g
-40 dBr|‘n
-50 dBr|T1
-60 dBr|T1
|
CF 903.0 MHz Span 10.0 MHz

Date: 12.8SEFP.2013 1l&e:41:4¢6
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band

High Channel
Offs 10.0 dB * RBW 1 MHz
* Att 30 dB VBW 3 MHz M1[1] 29.30 dBm
Ref 30.0 dBm SWT 2.5ms M1 903.480000000 MHz

Max / \
10 dBm

-10 dBm

-20 dBm "f
WWJ MM

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 903.5 MHz Span 10.0 MHz

Date: 12.8EFP.2013 16:43:13
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA —909.75 - 921.75 MHz Sub-Band

Low Channel
Offs 10.0 dB * RBW 1 MHz
Att 45dB VBW 3 MHz M1[1] 30.32 dBm
Ref 32.0 dBm SWT 2.5ms M1 910.001000000 MHz
e
1Pk / \
MaX 20 dBm I q

10 dBn'|1 / \
s / \
v/ \
v s

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 910.0 MHz Span 10.0 MHz

Date: 12.8EFP.2013 16:48:4%
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA -909.75 —921.75 MHz Sub-Band
Mid Channel

®

Offs 10.0 dB * RBW 1 MHz
Att 45dB VBW 3 MHz M1[1] 28.73 dBm
Ref 32.0 dBm SWT 2.5m8 14 915.749000000 MHz

1Pk /t\

10 dBn'|1 / \

o] / \
\ / \

-10 dBm iy y

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 915.749 MHz Span 10.0 MHz

Date: 12.8EFP.2013 17:36:34

Page 31 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.



Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA -909.75 —921.75 MHz Sub-Band

High Channel
Offs 10.0 dB * RBW 1 MHz
Att 45 dB VBW 3 MHz M1[1] 27.47 dBm
Ref 32.0 dBm SWT 2.5ms 921.499000000 MHz
-
1Pk /i\

0 dBm

/ \

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 921.5 MHz Span 10.0 MHz

Date: 12.8EFP.2013 17:30:3%

Note: See ‘Appendix B — EUT & Test Setup Photographs’ for photos showing the test set-
up.
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S N

T
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMC INC

Test Equipment List

Quasi Peak
Adapter 85650A HP 12/21/ 2011 12/21/2013 GEMC 7
Spectrum
Analyzer 8566B HP 12/21/ 2011 12/21/2013 GEMC 141
Spectrum
Analyzer ESL 6 Rohde & Schwarz Oct-26, 2011 Oct-26, 2013 GEMC 160
Attenuator 10
dB 8493B Agilent NCR NCR GEMC 133
LMR-400-1M-
500HM-MN-
RF Cable 1m MN LexTec NCR NCR GEMC 29
Page 33 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.




Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Occupied Bandwidth

Purpose

The purpose of this test is to ensure that the bandwidth occupied exceeds a stated
minimum. This helps ensure the utilization of the frequency allocation is sufficiently wide.
This also helps prevent corruption of data by ensuring adequate data separation to
distinguish the reception of the intended information.

Limits
The Limit is as specified in FCC Part 90.209 and RSS-137 Clause 6.1.2.

The maximum authorized bandwidth shall be 12 MHz for non-multilateration LMS
operations in the band 909.75-921.75 MHz and 2 MHz in the band 902.00-904.00 MHz.
The maximum authorized bandwidth for multilateration LMS operations shall be 5.75 MHz
in the 904.00-909.75 MHz band; 2 MHz in the 919.75-921.75 MHz band; 5.75 MHz in the
921.75-927.25 MHz band and its associated 927.25-927.50 MHz narrowband forward link;
and 8.00 MHz if the 919.75-921.75 MHz and 921.75-927.25 MHz bands and their
associated 927.25-927.50 MHz and 927.50-927.75 MHz narrowband forward links are
aggregated.

Test procedure is as per eCFR 47 Part 2 Clause 2.1049.

Results
The EUT passed.

Each of the 6 supported protocol was tested. Where a protocol have more than one channel,
the Low, middle and high channels were measured. The table below gives the results for
each protocol.

The ATA protocol operates in both non- multilateration LMS sub-bands and the other 5
protocols operate in the 909.75 — 921.75 MHz sub-band.
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Client

Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013
Tables

6B
Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Low Channel 912.0 529.0
Mid Channel 915.75 529.0
High Channel 919.5 529.0

6C
Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Low Channel 912.0 679.0
Mid Channel 915.75 549.0
High Channel 919.5 744.0

Allegro

Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Channel 915.75 788.0

IAG
Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Channel 915.75 575.0

SeGO
Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Low Channel 912.0 569.0
Mid Channel 915.75 579.0
High Channel 919.5 589.0
ATA -902 — 904 MHz Sub-Band
Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Low Channel 902.5 270.5
Mid Channel 903.0 267.6
High Channel 903.5 269.5
ATA -909.75 - 921.75 MHz Sub-Band
Channel Frequency (MHz) | 20 dB Bandwidth (kHz)
Low Channel 910.0 277.4
Mid Channel 915.75 279.4
High Channel 921.5 273.5
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Graph(s)

The graphs showed below shows the OBW during the operation of the device. This is
measured by a max hold on the spectrum analyzer and the highest resolution bandwidth
that is sufficiently low to exhibit the 20 dB bandwidth of a channel during operation of the
EUT. This measurement is a peak measurement. Max hold is performed for a duration of
not less then 1 minute.

Protocol: 6B
@ Low Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 30.21 dBm
Ref 32.0 dBm SWT 2.5ms M1 912.000000000 MHz
ndB 20.00 dB
1Pk /\ Bw 529.000000000 kHz
Max | 20 dBm Q factor 1724.2
Tv]/ 1[1] 10.35 dBm|
10 dBm 911.741000000 MHz
/ [1] 10.09 dBm|
0 dBm ’ 912.269000000 MHz
20 dBm Mﬁ' “‘M
W/“MW TP WY T |
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 912.0 MHz Span 5.0 MHz

Date: 13.8FP.2013 10:12:35
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL" h ]
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc 1”0
Protocol: 6B

@ Mid Channel

Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 28.85 dBm
Ref 32.0 dBm SWT 2.5m8 14 915.750000000 MHz
ndB 20.00 dB
1Pk /YBW 529.000000000 kHz
Max | 20 dBm Q factor 1731.3
T‘_}/ '51[1] 8.98 dBm|
10 dBm 915.481000000 MHz
/ [1] 9.01 dBm|
0 dBm . 916.009000000 MHz

-10 dBm / \“
- N

-20 dBm .
WM \w»mmwww

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 915.75 MHz Span 5.0 MHz

Date: 13.8SEFP.2013 10:19:5¢
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Client Kapsch TrafficCom Canada Inc

* ‘ j“'\ |
Product JANUS® MRFM-S GLOBAL ;
§ f U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc
Protocol: 6B
High Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 27.90 dBm
Ref 32.0 dBm SWT 2.5ms 919.500000000 MHz
¥ —ndB 20.00 dB
1Pk Bw 529.000000000 kHz
Max | 20 dBm Q factor 1738.4
/ T1[1] 7.97 dBm|
10 dBm T 2 919.231000000 MHz
2[1] 8.09 dBm|
0 dBm 7 919.759000000 MHz
-20 dBm M B
MN&M¢MJHM#A* iﬁhUENJNAJMmemwmw
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 919.5 MHz Span 5.0 MHz

Date: 13.8EFP.2013 089:58:11
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

s

ENCING

Protocol: 6C
Low Channel
Offs 10.0 dB * RBW 100 kHz
Att 45 dB VBW 300 kHz M1[1] 29.98 dBm
Ref 32.0 dBm SWT 2.5ms M1 912.500000000 MHz
e ndB 20.00 dB
1Pk / \ Bw 679.000000000 kHz
Max | 20 dBm Q factor 1344.6
2Pk 1;}1 Hh1[1] 10.04 dBm|
Max |10 dBm 912.081000000 MHz
{\j!( 2[1] 9.96 dBm|
0 dBm / 912.759000000 MHz
-20 dBm "JJ
J”(JU &WMMWWW
-30 dBm
-40 dBm
-50 dBm
-60 dBm
Start 910.0 MHz Stop 915.0 MHz
Date: 13.5EP.Z2013 11:21:51
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

s

ENCING

Protocol: 6C
Mid Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 28.79 dBm
Ref 32.0 dBm SWT 2.5ms 1,4 915.750000000 MHz
ndB 20.00 dB
1Pk Bw 549,000000000 kHz
Max | 20 dBm Q factor 1668.3
T\—]/ '51[1] 9.39 dBm|
10 dBm 915.461000000 MHz
r/y 2[1] 9.10 dBm|
0 dBm f 916.009000000 MHz
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 915.75 MHz Span 5.0 MHz
Date: 13.5EP.Z2013 10:32:38
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL" h ]
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc 1”0
Protocol: 6C
@ High Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 27.63 dBm
Ref 32.0 dBm *SWT 2s " 919.500000000 MHz
¥ —ndB 20.00 dB
1Pk K”mi[_Bw 744.300000000 kHz
Max | 20 dBm - Q factor 1235.5
jﬁ T1[1] 6.35 dBm|
10 dBm | 2 919.020500000 MHz
JJHF 2[1] 7.57 dBm|
919.764700000 MHz

AR
) N\,

-20 dBm
MWT RWMW

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 919.5 MHz Span 5.0 MHz

Date: 13.8SEFP.2013 11:58:58
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: Allegro

®

Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 29.17 dBm
Ref 32.0 dBm SWT 2.5ms 14+ 915.749000000 MHz
ndB 20.00 dB
1Pk Bw 788.000000000 kHz
Max | 20 dBm Q factor 1161.5
Tf\/ 51] 9.02 dBm|
10 dBm 915.360000000 MHz
/ T211] 8.87 dBm|
0 dBm P 916.148000000 MHz
-10 dBm H,“-M/ \v\
-20 dBm WN \'ﬂ
-30 dBm
-40 dBm
-50 dBm
-60 dBr|'n
CF 915.749 MHz Span 5.0 MHz

Date: 12.8SEP.2013 17:51:17
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Client Kapsch TrafficCom Canada Inc ‘

Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

N

Protocol: IAG

MKR & 573 kHz
/’?j REF 38.8 dBr ATTEN 3@ dB —-8.18 dB

18 dB~s ,\
OFFSET / \

10.8

dg HARKER £ / \\K\
575 kiiz

-8.18 | dE _‘,f/ \\\

CENTER 915.78 HMH=z S5PAN 5.88 MH=z

RES BW 188 kHz UBH 288 kHz SHP 28.8 nsec
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: SeGO

s

ENCING

Low Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 30.05 dBm
Ref 32.0 dBm SWT 2.5nms M1 911.996000000 MHz
ndB 20.00 dB
1Pk / Bw 569.000000000 kHz
Max | 20 dBm Q factor 1603.2
TV]/ Th1[1] 10.23 dBmj
10 dBm 911.717000000 MHz
// TA1] 10.22 dBm|
0 dBm // 912.285000000 MHz
-10 dBm o \
-20 dBm uf'// oy
bt AP WM'“‘WMM
-30 dBm
-40 dBm
-50 dBm
-60 dBm

CF 912.016 MHz

Span 5.0 MHz

Date: 12.8EFP.2013 18:11:38
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: SeGO

Mid Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 28.80 dBm
Ref 32.0 dBm SWT 2.5ms 1,4 915.749000000 MHz
ndB 20.00 dB
1Pk Bw 579.000000000 kHz
Max | 20 dBm Q factor 1582.0
U/ _F'21[1] 8.98 dBm|
10 dBm 915.460000000 MHz
/ 1] 8.73 dBm|
0 dBm // 916.038000000 MHz
-10 dBm 7 w\\
-20 dBm *”/ = e
T |
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 915.749 MHz Span 5.0 MHz

Date: 12.8SEFP.2013 18:03:06
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Client
Product

Standard(s)

JANUS® MRFM-S

Kapsch TrafficCom Canada Inc

RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: SeGO

s

ENCING

Hi Channel
Offs 10.0 dB * RBW 100 kHz
Att 45 dB VBW 300 kHz M1[1] 27.56 dBm
Ref 32.0 dBm SWT 2.5ms 919.500000000 MHz
¥ —ndB 20.00 dB
1Pk Bw 589.000000000 kHz
Max | 20 dBm Q factor 1561.6
]/ \Tl[l] 7.68 dBm|
10 dBm T J 2 919.201000000 MHz
//V [1] 7.72 dBm|
0 dBm /_, 919.789000000 MHz
-10 dBm .J'JI "
-20 dBm ,‘,*Jf \m
-30 dBm
-40 dBm
-50 dBm
60 dBm
CF 919.5 MHz Span 5.0 MHz
Date: 1Z2.8EP.2013 18:25:25
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band

Low Channel
Offs 10.0 dB * RBW 100 kHz

*Att 30 dB VBW 300 kHz M1[1] 28.94 dBm
Ref 28.9 dBm SWT2.5ms 'y 902.499000000 MHz
/""“‘”" 20.00 dB
1Pk | 20 dBm j Bw 270.500000000 kHz
Max 1:_1./ Q factor 3336.9
T1[1] 8.93 dBm|
10 dBm rd 902366300000 MHz
] T2[1] 9.01 dBm|
0 dBm 902.636%00000 MHz
-10 WM

-20 dBm

-30 dBm

-40 dBr|n

-50 dBm

-60 dBm
CF 902.507 MHz Span 500.0 kHz

Date: 12.8EFP.2013 16:37:1Z2
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band

Mid Channel
Offs 10.0 dB * RBW 100 kHz

* Att 30 dB VBW 300 kHz M1[1] 29.13 dBm
Ref 28.9 dBm SWT 2.5ms o 903.002000000 MHz
/ﬂ"”” 20.00 dB
1Pk |20 dBm _ Bw 267.500000000 kHz
Max Tnlf/ Q factor 3376.1
T1[1] 9.08 dBm|
10 dBm 4 8300000 MHz
Y, T2[1] 9.14 dBm|
0 dBm 903.135790000 MHz

20 dBm

-30 dBm

-40 dBr|n

50 dBm

60 dBm
CF 903.0 MHz Span 500.0 kHz

Date: 12.8SEFP.2013 16:40:0%
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band

High Channel
Offs 10.0 dB * RBW 100 kHz

* Att 30 dB VBW 300 kHz M1[1] 29.30 dBm
Ref 30.0 dBm SWT 2.5ms M1 903.500000000 MHz
20.00 dB
1Pk / Bw 269.500000000 kHz

20 dBm
Max e Q factor 3353.0
T&// T1[1] T2 9.29 dBm|
10 dBm K 903.%66300000 MHz
p T2[1] 9.17 dBm|
0 dBm 903.635A00000 MHz
-10 d M

-20 dBr|T1

-30 dBr|n

-40 dBr|T1

-50 dBr|n

-60 dBr‘n
CF 903.5 MHz Span 500.0 kHz

Date: 12.8SEFP.2013 16:44:40
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Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA —909.75 - 921.75 MHz Sub-Band

Low Channel
Offs 10.0 dB * RBW 100 kHz

Att 45dB VBW 300 kHz M1[1] 30.31 dBm
Ref 32.0 dBm SWT 2.5nms M1 910.001000000 MHz
Lo 20.00 dB
1Pk Bw 277.400000000 kHz
Max | 20 dBm Q factor 3279.9
| T1 T1[1] T2 10.29 dBm]
10 dBm = 909.%61300000 MHz
/ T2[1] 10.38 dBm|
0 dBm . 910.138 0000 MHz
-10 hiwhhmh

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm
CF 910.0 MHz Span 500.0 kHz

Date: 12.8EFP.2013 16:47:5%
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA -909.75 —921.75 MHz Sub-Band

Mid Channel
Offs 10.0 dB * RBW 100 kHz
Att 45dB VBW 300 kHz M1[1] 28.69 dBm
Ref 32.0 dBm SWT 2.5ms 1 915.755000000 MHz
dB 20.00 dB
1Pk /,w““"”“ Bw 279.400000000 kHz
Max | 20 dBm - 3277.1
| T—1// T1[1] 8.83 dBm|
10 dBm 9300000 MHz
//y T2[1] 8.54 dBm|
0 dBm 915.888%00000 MHz
-10d
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 915.749 MHz Span 500.0 kHz

Date: 12.8EFP.2013 17:40:34

Page 51 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.



Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
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Protocol: ATA -909.75 —921.75 MHz Sub-Band

High Channel
Offs 10.0 dB * RBW 100 kHz

Att 45 dB VBW 300 kHz M1[1] 27.44 dBm
Ref 32.0 dBm SWT 2.5ms 921.499000000 MHz
¥ —ndB 20.00 dB
1Pk T 273.500000000 kHz
Max [ 20 dBm - 3369.9
| /] T1[1] 7.31 dBm|
10 dBm 11 921844300000 MHz
T2[1] 7.45 dBm|
0 dBm /J‘* 921.63%700000 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm
CF 921.5 MHz Span 500.0 kHz

Date: 12.8EFP.2013 17:28:44

Note: See ‘Appendix B — EUT & Test Setup Photographs’ for photos showing the test set-
up.
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Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Test Equipment List

Quasi Peak
Adapter 85650A HP 12/21/ 2011 12/21/2013 GEMC 7
Spectrum
Analyzer 8566B HP 12/21/ 2011 12/21/2013 GEMC 141
Spectrum
Analyzer ESL 6 Rohde & Schwarz Oct-26, 2011 Oct-26, 2013 GEMC 160
Attenuator 10
dB 8493B Agilent NCR NCR GEMC 133
LMR-400-1M-
500HM-MN-
RF Cable 1m MN LexTec NCR NCR GEMC 29

This report module is based on GEMC template “FCC — Power Line Conducted Emissions Class B_Rev1”
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Product JANUS® MRFM-S GLOBAL?‘- m.
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Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Emission Mask

Purpose

The purpose of this test is to ensure that the maximum power conducted to the radiating
element at frequencies outside of the authorized spectrum does not exceed the limits
specified. This ensures that the only the intended signal is delivered to the radiating
element.

Limits
The Limit is as specified in FCC Part 90.210 (K) and RSS-137 Clause 6.5.3

Emission Mask K—(1) Wideband multilateration transmitters. For transmitters authorized
under subpart M to provide forward or reverse links in a multilateration system in the
subbands 904-909.75 MHz, 921.75-927.25 MHz and 919.75-921.75 MHz, and which
transmit an emission occupying more than 50 kHz bandwidth: in any 100 kHz band, the
center frequency of which is removed from the center of authorized sub-band(s) by more
than 50 percent of the authorized bandwidth, the power of emissions shall be attenuated
below the transmitter output power, as specified by the following equation, but in no case
less than 31 dB:

A=16+0.4 (D—50)+10 log B (attenuation greater than 66 dB is not required)

Where:
A = attenuation (in decibels) below the maximum permitted output power level
D = displacement of the center frequency of the measurement bandwidth from the
center frequency of the authorized sub-band, expressed as a percentage of the
authorized bandwidth B
B = authorized bandwidth in megahertz.

(2) Narrowband forward link transmitters. For LMS multilateration narrowband forward
link transmitters operating in the 927.25-928 MHz frequency band the power of any
emission shall be attenuated below the transmitter output power (P) in accordance with
following schedule:

On any frequency outside the authorized sub-band and removed from the edge of the
authorized sub-band by a displacement frequency (fd in kHz): at least 116 log ((fd+10)/6.1)
dB or 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation.

(3) Other transmitters. For all other transmitters authorized under subpart M that operate in
the 902-928 MHz band, the peak power of any emission shall be attenuated below the
power of the highest emission contained within the licensee's sub-band in accordance with
the following schedule:
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Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

(i) On any frequency within the authorized bandwidth: Zero dB.

(i1) On any frequency outside the licensee's sub-band edges: 55 + 10 log(P) dB,
where (P) is the highest emission (watts) of the transmitter inside the licensee's sub-
band.

(4) In the 902-928 MHz band, the resolution bandwidth of the instrumentation used to
measure the emission power shall be 100 kHz, except that, in regard to paragraph (2) of
this section, a minimum spectrum analyzer resolution bandwidth of 300 Hz shall be used
for measurement center frequencies with 1 MHz of the edge of the authorized subband.
The video filter bandwidth shall not be less than the resolution bandwidth.

(5) Emission power shall be measured in peak values.

(6) The LMS sub-band edges for non-multilateration systems for which emissions must be
attenuated are 902.00, 904.00, 909.5 and 921.75 MHz.

Note: The EUT is a non- multilateration LMS transmitter. Emission limit (3) applies to the
EUT. A55 + 10 log(P) dB attenuation or -25 dBm ERP was applied all frequency from the
outside authorized band.

Test procedure is as per eCFR 47 Part 2 Clause 2.1051.

Results
Pass. The EUT meet the requirements.

Each of the 6 supported protocol was tested. Where a protocol have more than one channel,
the low, middle and high channels were measured. The worst case is presented as a graph
for the spectrum.

The ATA protocol operates in both non- multilateration LMS sub-bands and the other 5
protocols operate in the 909.75 — 921.75 MHz sub-band.

In addition to each protocol transmitting individually, the EUT can transmit IAG and 6B
protocols simultaneously. The EUT was also investigated for compliance to Emission
Mask requirements while operated in this mode.

Band edge requirements were shown for the lower band edge at 902.0 and 909.5 MHz in
the low band where applicable. Band edge requirements were also shown for the higher
band edge at 904.0 and 921.75 MHz in the high band where applicable.
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Graph(s)
The graphs shown below shows the peak power output of the device during the antenna
conducted measurement during transmit operation of the EUT.

Protocol: 6B
Low Channel 30 MHz — 2.5 GHz

HMKR 1.823 GHz

/;"?j REF 38.8 dBn ATTEH 3@ dB —-36.98 dBn
1@ dB~
OFFSET

18.8

dg HARKER

DL 1.823 EH=z
—23.8 —-36.98¢ dBn
dBr

START 3@ MH=z STOP 2.58 GHz
EES BH 188 kHz VBH 388 kH=z SHF 741 rsec
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Protocol: 6B
Low Channel 2 GHz - 10 GHz

MKR 9.464 GH=z

/?j REF 38.8 dBn ATTEHN 38 dB -38.78 dBn
18 dB~
OFFSET

18.8

dg S5TOF

DL 18.88 | GH=z

-25.8

dBr

1 # 1 # r' " J""‘"k'.'"“ t.lelurra
LT Y R WA ﬁwwmmw

START 2.88 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.8 sec
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Protocol: 6B
Low Channel —909.5 MHz Band Edge

HER 9859.588 HHz
/?j REF 38.8 dBr ATTEH 38 dB -42.88 dBr

OFFSET / \
2 | /LN

DL aaa.sta MHz /
-25.8 —-42.88 dBn /

o 7 \ _

START 983.58 HMH=z STOFP 914.44 HHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: 6B
High Channel — Band Edge 921.75

HER 8521758 HMH=x
/?j REF 38.8 dBr ATTEH 38 dB -43.88 dBn

1o ass N
/1A
2| N
S i N \
| / AN _

START 917.25 MHz STOP 921.73 MH=z
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: 6C
Low Channel 30 MHz - 2.5 GHz

MKR 1.823 GHz

/?j REF 38.8 dBm ATTEN 38 dB -37.58 dBn
18 dB~
OFFSET
18.8
dB MARKER
oL 1.823 CH=z
-23.8 -37.568 dBn
dBr
9 WV I Y W T O
ol i #WMMM WWMM{F‘L&*. A ol i
START 38 MHz STOP 2.58 GHz
RES BH 188 kHz UBH 288 kHz SHP 741 nsec
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Protocol: 6C
Low Channel 2 GHz - 10 GHz

MKR 6.768 GHz

/?j REF 38.8 dBn ATTEHN 38 dB —-38.88 dBn
18 dB~
OFFSET

18.8

dg S5TOF

DL 18.88 | GH=z

-25.8

dBr

MW“WWW#W

ST S P R R AL

START 2.88 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.8 sec
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Protocol: 6C
Low Channel —909.5 MHz Band Edge

HER 9859.588 HHz
/?j REF 38.8 dBr ATTEH 38 dB -42.48 dBr

18 dB/ -f\
OFFSET \

10.0 \

dg HARKE] i
H—+
DL aaa.sta MHz
-23.8 -42.48 dBn
dBr \\

START 983.58 HMH=z STOFP 914.38 HHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: 6C
High Channel -921.75 MHz Band Edge

HKR 921.749 MH=z

fpz REF__38.8 dBn ATTEN 3@ dB -45.88 dBr
1@ dB/ {']r\

Y
OFFSET \

18.8 \
dB HARKER

921.749 MH=z I | \_\
—45.88 dBr

b
START 917.58 MHz STOP 921.74 MHz
RES BH 188 kHz UBH 288 kHz SHP 28.8 nsec
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Protocol: Allegro
30 MHz - 2.5 GHz

MKR 1.823 GHz

/?j REF 28.8 dBn ATTEH 38 dE -48.78 dBn
18 dB~
OFFSET
18.8
dg HARKER
oL 1.823 EHz
-23.8 -48.78 dBn
dBm

WWW PP TNPTEIEN THPRAPY SV 1 t' UYL g .

START 38 MHz STOP 2.58 GHz
RES BH 188 kHz UBH 288 kHz SHP 741 nsec
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Protocol: Allegro

2 GHz-10 GHz
MKR B.792 GH=z

/?j REF 38.8 dBm ATTEH 38 dB -38.98 dBn
18 dB~
OFFSET

18.8

dE STOP

oL 18.88 | GHz
-25.8
dBr

s g

e B M TR LA L
bedtnpitrat oo e.f-.,:..n'-'www"»wf

START 2.88 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.8 sec
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Protocol: Allegro
909.5 MHz Band Edge

HMKR 989.58 HMHzx
/?j REF 38.8 dBr ATTEH 38 dB -45.98 dBr

18 dB~ [\
OFFSET ll

18.8

dg HARKER

T
DL aaa.SI MHz
-23.8 -45.9 dBEr
dBr p/

WWW ! W\"'\-MWM

START 983.5 HHz STOF 921.7 MHHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: Allegro
921.75 MHz Band Edge

HMKR 8321.75 HHz
/?j REF 38.8 dBr ATTEH 38 dB -45.28 dBr

18 dB~ [\
OFFSET

18.8

dB HARKER

DL 921.75 MHz
-23.8 -45.28 dBn

T U _

il A
WWM UMW”’WW

START 983.5 HHz STOF 921.7 MHHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec

Page 67 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.



Client Kapsch TrafficCom Canada Inc ‘
ba Ll

Product JANUS® MRFM-S

e

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: IAG
30 MHz - 2.5 GHz

MKR 1.821 GH=z

/?j REF 28.8 dBn ATTEH 38 dE -41.38 dBn
18 dB~
OFFSET
18.8
dg HARKER
oL 1.821 GQHz
-23.8 -41.38 dEn
dBm

START 38 MHz STOP 2.58 GHz
RES BH 188 kHz UBH 288 kHz SHP 741 nsec
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Protocol: IAG

2 GHz-10 GHz
MKR 6.288 GH=z
/?j REF 38.8 dBm ATTEH 38 dB -38.78 dBn
18 dB~
OFFSET
18.8
dE STOP
oL 18.88 | GHz
-25.8
dBr

mﬁwm&#wﬂ e

S5TART 2.598 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.25 sec
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Protocol: IAG
909.5 MHz Band Edge

HMKR 989.58 HMHzx
/?j REF 38.8 dBr ATTEH 38 dB -48.28 dBnr

18 dB~ ﬂ
OFFSET \
18.8
dB HARKE

oL aaa.st MHz / \
—iSB-: -48.28 dBn "
/! =

1]
o i

CENTER 3913.6 MHz S5PAN 12.3 HHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: IAG
921.75 MHz Band Edge

HMKR 8321.75 HHz
/?j REF 38.8 dBr ATTEH 38 dB -38.98 dBn

18 dB~ ﬂ'
OFFSET \
18.8
dB HARKER

DL 921.75 MHz \
-25.8 —38.99  dBn [
o /| S

A N .

CENTER 3913.6 MHz S5PAN 12.3 HHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: SeGO
Low Channel 30 MHz - 2.5 GHz

MKR 1.823 GHz

/?j REF 28.8 dBn ATTEH 38 dE -26.98 dBn
18 dB~
OFFSET
18.8
dg HARKER
oL 1.823 EHz
-23.8 -36.99 dBn
dBm

START 38 MHz STOP 2.58 GHz
RES BH 188 kHz UBH 288 kHz SHP 741 nsec
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Protocol: SeGO
Low Channel 2 GHz - 10 GHz

MKR 9.448 GH=z

/?j REF 38.8 dBn ATTEHN 38 dB -38.38 dBn
18 dB~
OFFSET

18.8

dg S5TOF

DL 18.88 | GH=z

-25.8

dBr

wmrr‘ gt i

START 2.88 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.8 sec

Page 73 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.



Client Kapsch TrafficCom Canada Inc
¢

" ‘ j""\ \
Product JANUS® MRFM-S LY

N

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: SeGO
Low Channel —909.5 MHz Band Edge

HER 9859.588 HHz
/?j REF 38.8 dBr ATTEH 38 dB -36.18 dBn

T 7
N

OFFSET
18.8 \\

dg HARKER ™
pL aaa.SJa MHz \\\‘
-25.8 -36.16 dBn [
dBr L7 \
: s /jd =
/_‘__,IW

START 983.58 HMH=z STOP 913.253 MH=z
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: SeGO
High Channel - 921.75 MHz Band Edge

HKR 921.749 MHz
/?j REF 38.8 dBr ATTEH 38 dB -35.28 dBn

18 dB~

N
A
2% | s N

oL 921.749 MHz L \
-25.8 -35.2¢  dBn / ™,

o | N

START 916.87 MHz S5TOP 921.74 MHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Protocol: ATA - 902 — 904 MHz Sub-Band
Low Channel 30 MHz - 2.5 GHz

MKR 1.881 GHz

/?j REF 28.8 dBn ATTEH 38 dE -32.98 dBn
18 dB~
OFFSET

18.8

dg HARKER

oL 1.881 ¢Hz

-23.8 -332.99 dBn

dBm

START 3@ HMHz STOF 2.58 GHz
RES BH 188 kHz VBH 388 kH=z SHP 741 risec
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Protocol: ATA - 902 — 904 MHz Sub-Band
Low Channel 30 MHz - 2.5 GHz

MKR 6.856 GHz

gz REF__30.8 dBn ATTEH 28 dB -37.68 dBn
18 dB~
OFFSET
18.8
dE STOP
DL 16.88 | CHz
-25.8
dBm
1 n' = ll“‘l_rl !I = FI-I'"IFIF.

START 2.88 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.8 sec
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Client Kapsch TrafficCom Canada Inc
¢

" ‘u j""\ \
Product JANUS® MRFM-S LY

N

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: ATA - 902 — 904 MHz Sub-Band
Low Channel — 902 MHz Band Edge

HKR 982.888 MH=z
/?j REF 38.8 dBr ATTEH 38 dB -22.98 dBn

18 dBs /\
J N

OFFSET /

10.8

dB MARKER

oL 982.8 MHZ
-23.8 —-22, dBri
dBr /

START 982.88 HH=z STOFP 984.13 MHHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL?‘- m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band
Low Channel — 902 MHz Marker Delta

HKR & 582.9 kH=z
/}j REF 38.8 dBr ATTEH 38 dB 69.28 dB

18 dB-s /\

OFFSET /
19.8 f \
dg MARKER

DL 5@82.9 kHz
-23.8 69.9@8 dB

dBr Mi'\
2l L M
. | Pty ]
\V\J’Jﬁ"w
START 982.888 HH=z STOP 982.582 MH=z
RES BH 18 kH=z VBH 38 kH=z SHP 38.8 risec

Note: Marker Delta, as per attached FCC inquiry, was applied to the 902 MHz Band edge.
See tables for details.
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Client Kapsch TrafficCom Canada Inc

suopiL At

Product JANUS® MRFM-S

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band
High Channel - 904 MHz Band Edge

HKR 984.888 MH=z
/?j REF 38.8 dBr ATTEH 38 dB -19.88 dBn

OFFSET / \
2| / \

DL 394'?9 MH] / \

-25.8 -19.86 dBn A
dBr /
E = =
/ i
| g .IM"/
T, TR
START 982.88 HMHz STOP 984.88 HMHz
RES BH 188 kHz UBH 288 kHz SHP 28.8 nsec
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Client Kapsch TrafficCom Canada Inc

s

Product JANUS® MRFM-S

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 902 — 904 MHz Sub-Band
High Channel — 904 MHz Marker Delta

HKR &—-498.9 kH=z
/{?j REF 38.8 dBr ATTEH 38 dB 68.88 dB

18 dB~s /.\
f \
OFFSET
19.8
dg HARKER, ™
oL ~398.9 KH
-23.8 6g.98| |dB
dBm
Mﬂ, % Mw/
START 983.483 MHz STOP 9684.800 MHz
RES BH 18 kHz VEH 38 kH=z SHP 28,8 nsec

Note: Marker Delta, as per attached FCC inquiry, was applied to the 904 MHz Band edge.
See tables for details.
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Client Kapsch TrafficCom Canada Inc .
% :‘.‘I‘ |

Product JANUS® MRFM-S

N

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: ATA —909.75 - 921.75 MHz Sub-Band
Low Channel 30 MHz - 2.5 GHz

MKR 1.818 GH=z

/?j REF 28.8 dBn ATTEH 38 dE -24.88 dBn
18 dB~
OFFSET

18.8

dg HARKER

oL 1.818 GHz

-23.8 -34.8@8 dBn

dBm

START 3@ HMHz STOF 2.58 GHz
RES BH 188 kHz VBH 388 kH=z SHP 741 risec
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Client Kapsch TrafficCom Canada Inc ‘
% :‘.‘I‘ |

Product JANUS® MRFM-S

N

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Protocol: ATA —909.75 - 921.75 MHz Sub-Band
Low Channel 2 MHz - 10 GHz

MKR 6.888 GH=z

/?j REF 38.8 dBn ATTEHN 38 dB —-38.88 dBn
18 dB~
OFFSET

18.8

dg S5TOF

DL 18.88 | GH=z

-25.8

dBr

START 2.88 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.8 sec
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Client Kapsch TrafficCom Canada Inc

suopiL At

Product JANUS® MRFM-S

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA —909.75 - 921.75 MHz Sub-Band
Low Channel —909.5 MHz Band Edge

HER 9859.588 HHz
/?j REF 38.8 dBr ATTEH 38 dB -21.78 dBn

o a5 /’\\
OFFSET / \
2" | s /] N

DL aaa.sjm MHz "

-25.8 -21.7¢, dBri \

= | <

START 983.58 HMH=z STOP 911.12 HHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S GLOBAL"‘ m

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA —909.75 - 921.75 MHz Sub-Band
Low Channel — 909.5 MHz Marker Delta

HKR & 584.2 kH=z

/?j REF 38.8 dBn ATTEN 38 dB 67.48 dB
18 dB-s

OFFSET N{ \
19.8

dg MARKER

DL 584.2 |kHz

-25.8 67.48 dB Jf h_
dBr

WMWW'

START 983.588 HMH=z

STOFP 918.8639 MH=z
RES BH 18 kH=z VBH 38 kH=z

SHP 38.8 nsec

Note: Marker Delta, as per attached FCC inquiry, was applied to the 909.5 MHz Band
edge. See tables for details.
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Client Kapsch TrafficCom Canada Inc

suopiL At

Product JANUS® MRFM-S

§ ¥ U)
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA —909.75 - 921.75 MHz Sub-Band
High Channel — 921.75 MHz Band Edge

HER 8521758 HMH=x
/{?j REF 38.8 dBr ATTEH 38 dB -8.98 dBn

1@ dB~s K/_\
OFFSET / \
18.8 /
dg HARKER A \
DL 921.798 MHz / 1
-25.8 -8.98| dBn

dBr 7
I
J‘Hlf"'l Lok *
START 928.25 MHz STOP 921.75 MH=z
RES BH 188 kHz UBH 288 kHz SHP 28.8 nsec
Page 86 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.



Client Kapsch TrafficCom Canada Inc

s

Product JANUS® MRFM-S

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Protocol: ATA - 909.75 - 921.75 MHz Sub-Band
High Channel — 921.75 MHz Marker Delta

HKR &—-249.6 kH=z
/{?j REF 38.8 dBr ATTEH 38 dB 77.88 dB

18 dB~ ﬂ
OFFSET / \

18.8 J( \

dg MnRKEM
oL -249.6 HHz
-23.8 77.98

R

START 921.487 MHz STOP 921.758 HH=z
RES BH 3 kHz VBH 18 kH=z SHP 188 nrsec

Note: Marker Delta, as per attached FCC inquiry, was applied to the 909.5 MHz Band
edge. See tables for details.
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Client Kapsch TrafficCom Canada Inc .
% :‘.‘I‘ |

Product JANUS® MRFM-S

N

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Splatter protocols: 6B (Low Channel) & IAG
30 MHz - 2.5 GHz

MKR 1.823 GHz

/?j REF 28.8 dBn ATTEH 38 dE -35.68 dBEn
18 dB~
OFFSET

18.8

dg HARKER

oL 1.823 EHz

-23.8 -35.68 dBn

dBm

START 3@ HMHz STOF 2.58 GHz
RES BH 188 kHz VBH 388 kH=z SHP 741 risec
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Client Kapsch TrafficCom Canada Inc ‘
% :‘.‘I‘ |

Product JANUS® MRFM-S

N

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Splatter protocols: 6B (Low Channel) & IAG

2 GHz-10 GHz
HMKR 9.348 GH=
/?j REF 3.8 dBn ATTEH 38 dB —38.68 dBn
18 dB~
OFFSET
18.8
de RES BH
oL 188 kH=z
-253.8
dBr
W‘I‘WA re s M'!I ey WWW
ITPLLIEY RV R PY R WS

S5TART 2.598 GHz STOF 18.88 GHz
RES BH 188 kHz VBH 388 kH=z SHP 2.25 sec
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S GLOBAL"' m

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Splatter protocols: 6B (Low Channel) & IAG
909.5 Band Edge

HMKR 989.58 HMHzx
/?j REF 38.8 dBr ATTEH 38 dB -41.88 dBn

T \ n
Ik \
N A
st T

/AR L

7 i < -

START 983.5 HHz STOF 921.7 MHHz
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec
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Client Kapsch TrafficCom Canada Inc

suopiL At

Product JANUS® MRFM-S

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Splatter protocols: 6B (High Channel) & IAG
921.75 Band Edge

HKR 921.749 MHz
/?j REF 38.8 dBr ATTEH 38 dB -38.18 dBn

ww [ A
e |4 [
WA [
a2 b /A

| =l

START 914.93 MHz STOP 921.73 MH=z
RES BH 188 kHz VBH 388 kH=z SHP 28.8 risec

Note: See ‘Appendix B — EUT & Test Setup Photographs’ for photos showing the test set-
up.
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Final Measurements
Note: All measurements were made with an external 10 dB attenuator. The attenuator were
adjusted with Reference Level Offset function in the spectrum analyzer.

ATA 902 -40.16 | -25 15.16°
ATA 904 -39.51 | -25 14.51°
ATA 909.5 -37.1 -25 12.1°
ATA 921.75 -49.53 | -25 24.53°
ATA 1801 -33.9 -25 8.9
ATA 1818 -34.8 -25 9.8
Allegro 909.5 -44.79 | -25 19.79°
Allegro 921.75 -44.79 | -25 19.79%
Allegro 1823 -40.7 -25 15.7
IAG 909.5 -45.1 -25 20.1
IAG 921.75 -42.7 -25 17.7
IAG 1821 -41.3 -25 16.3
SeGO 909.5 -40.8 -25 15.8°
SeGO 921.75 -37.79 | -25 12.79°
SeGO 1823 -36.9 -25 11.9
6B 909.5 -49.16 | -25 24.16°
6B 921.75 -46.53 | -25 21.53°
6B 1823 -36.9 -25 11.9
6C 909.5 -44.65 | -25 19.65°
6C 921.75 -54.64 | -25 29.64°
6C 1823 -37.5 -25 12.5
IAG+6B 909.5 -47.8 -25 22.8°
IAG+6B 921.75 -50.2 -25 25.2°
IAG+6B 1823 -35.6 -25 10.6

Note a: Marker Delta were used obtain these margins.
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Client

Kapsch TrafficCom Canada Inc

Product

JANUS® MRFM-S

Standard(s)

RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Test Equipment List

Attenuator 10
dB 8493B Agilent NCR NCR GEMC 133
Spectrum
Analyzer 8566B HP 12/21/ 2011 12/21/2013 GEMC 141
Quasi Peak
Adapter 85650A HP 12/21/ 2011 12/21/2013 GEMC 7
LMR-400-1M-
500HM-MN-
RF Cable 1m MN LexTec NCR NCR GEMC 29

This report module is based on GEMC template “FCC — Power Line Conducted Emissions Class B_Rev1”
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Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S GLOBAL% m.

N Y U
Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013 EMc INc

Transmitter Spurious Radiated Emissions

Purpose

The purpose of this test is to ensure that the RF energy unintentionally emitted from the
EUT does not exceed the limits listed below as defined in the applicable test standard, as
measured from a receiving antenna. This helps protect broadcast radio services such as
television, FM radio, pagers, cellular telephones, emergency services, and so on, from
unwanted interference.

Limit(s) and Method

The method is as defined in FCC 2.1053 and the limits are as defined in FCC Part
90.210(K).

(3) Other transmitters. For all other transmitters authorized under subpart M that operate in
the 902-928 MHz band, the peak power of any emission shall be attenuated below the power of the
highest emission contained within the licensee's sub-band in accordance with the following
schedule:

(i) On any frequency within the authorized bandwidth: Zero dB.

(ii) On any frequency outside the licensee's sub-band edges: 55 + 10 log(P) dB, where (P) is
the highest emission (watts) of the transmitter inside the licensee's sub-band.

Spurious radiated emissions of the EUT was performed at 3 meters. The limit specified in
FCC 90.210 (K) is 55 + 10 log(P) dBc. For all intensive purpose, the limit is -25 dBm. The
field strength limit for the EUT is give in the below:

E(dBuV/m) = ERIP(dBm) + 95.2

Where EIRP = ERP + 2.15

E(dBuV/m) = ERP (dBm) + 97.35

E(dBuV/m) = -25 dBm + 97.35 = 72.35 dBuV

This limit is applicable all emission at 3 meter measurement distance.
The Limit is with 100 kHz measurement bandwidth and a using a Peak detector.
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Client Kapsch TrafficCom Canada Inc .
% :“I‘ |

Product JANUS® MRFM-S

e

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Typical Radiated Emissions Setup

Im

RF ABSORBER

R S
4

EUT

] e
TA

_____________ |
; Ilu tm AR bl

To measurement equipment |

Measurement Uncertainty

The expanded measurement uncertainty is calculated in accordance with CISPR 16-4-2 and
is +/-4.4 dB with a ‘k=2" coverage factor and a 95% confidence level.

Preliminary Graphs

Note the graphs shown below are for graphical illustration only. For final measurements
with the appropriate detector, please refer to the final measurement table where applicable.
The graph shown below is a maximized peak measurement graph, measured with a
resolution bandwidth greater then the final required detector and over a full 0-360 rotation.
This peaking process is done as a worst case measurement. This process enables the
detection of frequencies of concern for final measurement, and provides considerable time
savings.

The device was scanned to the 10" harmonic (a minimum of a 10 GHz).

Both models of the EUT were tested for compliance to this requirement.
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model: 802295 (STD)
Vertical — Peak Emission Graph
30 MHz -1 GHz

RBWw: 300 kHz WEW: 1000 kHz Attenuation: 10 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model: 802295 (STD)
Vertical — Peak Emission Graph
1GHz-2GHz

RBW: 1000 kHz WBw: 3000 kHz  Attenuation: 0 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model: 802295 (STD)
Vertical — Peak Emission Graph
2 GHz -10 GHz

RBW: 1000 kHz WBw: 3000 kHz  Attenuation: 0 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model: 802295 (STD)
Horizontal — Peak Emission Graph
30 MHz -1 GHz

RBWw: 300 kHz WEW: 1000 kHz Attenuation: 10 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model: 802295 (STD)
Horizontal — Peak Emission Graph
1GHz-2GHz

RBW: 1000 kHz WBw: 3000 kHz  Attenuation: 0 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model: 802295 (STD)
Horizontal — Peak Emission Graph
2 GHz -10 GHz

RBW: 1000 kHz WBw: 3000 kHz  Attenuation: 0 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model:802356 (RGD)
Vertical — Peak Emission Graph
30 MHz -1 GHz

RBWw: 300 kHz WEW: 1000 kHz Attenuation: 10 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model:802356 (RGD)
Vertical — Peak Emission Graph
1GHz-2GHz

RBW: 1000 kHz WBw: 3000 kHz  Attenuation: 0 dB Yer0.1.83  11-28-2013
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Client Kapsch TrafficCom Canada Inc
Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Model:802356 (RGD)
Vertical — Peak Emission Graph
2 GHz -10 GHz

RBW: 1000 kHz WBw: 3000 kHz  Attenuation: 0 dB Yer0.1.83  11-28-2013
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Results
Pass.

Both models meet the Transmitter Spurious Radiated Emissions requirements.
All scan were perform with a measurement bandwidth greater than required. No peak

emissions were above the limit.

Test Equipment List

Spectrum GEMC
Analyzer 8566B HP 12/21/ 2011 12/21/2013 141
Quasi Peak
Adapter 85650A HP 12/21/ 2011 12/21/2013 GEMC 7
GEMC
BiLog Antenna 3142-C ETS Feb 4, 2013 Feb 4, 2015 137
Attenuator 10 GEMC
dB 8493B Agilent NCR NCR 133
Band Reject
Filter BRC50722 Micro-Tronics NCR NCR GEMC186
Chase
Preamp 9kHz - GEMC
2 GHz CPA9231A Chase 8/29/2012 8/29/2014 6403
Q-Par
1.5-18 GHz GEMC
Horn 6878/24 Q-par 8/23/2012 8/23/2014 6365
GEMC
1-26G pre-amp HP 8449B HP 8/22/2012 8/22/2014 6351
LMR-400-7M-
RF Cable 7m 500HM-MN-MN LexTec NCR NCR GEMC 28
LMR-400-1M-
RF Cable 1m 500HM-MN-MN LexTec NCR NCR GEMC 29
LMR-400-0.5M-
RF Cable 0.5M 500HM-MN-MN LexTec NCR NCR GEMC 31

This report module is based on GEMC template “FCC - 15.209 - Radiated Emissions_Rev1.doc”
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Appendix A— EUT Summary

For further details for filing purposes, refer to filing package.

General EUT Description

Organization

Contact
Phone
Email

EUT Name (for report
title)

EUT Model / SN (if
known)

FCCID

Industry Canada #
Equipment category

EUT is powered using
Input voltage range(s) (V)
Frequency range(s) (Hz)
Rated input current (A)

Number of power supplies
in EUT

Transmits RF energy?
(describe)

Basic EUT functionality
description

Page 109 of 126

Client

Kapsch TrafficCom Canada Inc
6020 Ambler Drive
Mississauga, ON. L4W 2P1

Dino Mason
905-624-3020
Dino.Mason@kapsch.net
EUT Details
JANUS® MRFM-S

802295
802356

JQU802295

2665A-802295

Location and Monitoring Service
AC

120V

60 Hz

1 A for Model 802356
5 A for Model 802295

1 for Model 802356
2 for Model 802295

Yes

The EUT is a LMS band transmitter that is used to read
tags located in cars passing by the transmitter location.

Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.



Client
Product

Standard(s)

Kapsch TrafficCom Canada Inc

JANUS® MRFM-S

RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

s

ENCING

Note the EUT is considered to have been received the date of the commencement of the
first test, unless otherwise stated. For a close-up picture of the EUT, see ‘Appendix B —
EUT & Test Setup Photographs’.

Technical Specifications

Operation Band:

Modulation:

Emission Designator

Operation Frequency:

902 - 928 MHz

On-Off Keying

ATA Protocol: NON
6B, 6C, SeGO, Allegro, IAG: K7D

Protocol ATA Sego 6B 6C Allegro IAG
TX CW only Manchester | Manchester | Pulse Manchester | Manchester
modulation 80 kbps Bi Phase Interval 300 kbps 500 kbps
symbol rate 40 kbps Encoded
160 kbps

TX 902.5 MHz | 912 MHz 912 MHz 912 MHz 915.75 915.75
frequency | to 903.5 t0 919.5 t0 919.5 t0 919.5 MHz MHz
range MHz MHz MHz MHz
permitted 910 MHz

t0 921.5

MHz

EUT Configurations
Please see Appendix B for a picture of the unit running in normal conditions.
e Unit was installed in a Reader Electronics for all testing.
e During Transmitter spurious radiated emissions, RF output was dissipated in a 50 Q

load.

e Cables and earthing are connected as per manufacturer’s specification.

Operational Setup
These devices are required to be attached to the EUT for its normal operation.

e The EUT transmits continuously
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Appendix B — EUT and Test Setup Photographs
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Note: These photos are for information purposes only. Also refer to PDF files that are
separate from this test report.

Illustration 1: 802295 front view
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Illustration 2: 802295 rear view
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Ilustration 3: 802356 Front view
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Illustration 4: 802356 Rearview
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Illustration 5: 802356 Radiated emission setup — photo 1

Page 116 of 126 Report issue date: 11/29/2013 GEMC File #: GEMC-FCC-21667R1

© Global EMC Inc. This test report shall not be reproduced except in full, without written approval of Global EMC Inc.




Client Kapsch TrafficCom Canada Inc

Product JANUS® MRFM-S

Standard(s) | RSS-137 Issue 2:2009 / FCC Part 90 Subpart M:2013

Illustration 6: 802356 Radiated emission setup - photo 2
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Illustration 7: 802356 Radiated setup - photo 3
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lllustration 8: Antenna conducted emission setup
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Illustration 9: 802356 Power line conducted emission setup — photo 1
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IIIustratin 10: 802356 Power line condluctéd emission — phdto 2
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Ilustration 11: 802356 Radiated emission setup — photo 1
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llustration 12: 802356 Radiated emission setup — photo 2
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lustration 13: 802356 Radiated emission setup — photo 3
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Ilustration 14: 802356 Power line conducted emission setup — photo 1
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Ilustration 15: 802356 Power line conducted emission setup — photo 2
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