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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems

EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1
Section 1. Summary of Test Results

Manufacturer: Stemco LP

Model No.: Tractor Interface Module

Serial No.: None

General: All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with Part 15, Subpart C, Paragraph 15.247 and Industry
Canada RSS-210, Issue 8 for Digital Transmission Systems. Radiated tests were
conducted is accordance with ANSI C63.4-2003. Radiated emissions are made on an
open area test site. A description of the test facility is on file with the FCC and Industry
Canada.

@ New Submission @ Production Unit

D Class Il Permissive Change D Pre-Production Unit

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See “ Summary of Test Data”.

NVIAD

NVLAP Lab Code 1004260

Nemko USA, Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety, for use by
the company’s employees only.

This report must not be used to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal
Government. Nemko USA, Inc. is a NVLAP accredited laboratory.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of
such third parties. Nemko USA, Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report. This report applies only to the items tested.
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Summary Of Test Data

NAME OF TEST PARA. NO. RSSN%ARA' RESULT
Powerline Conducted Emissions 15.207(a) RSS-GEN NA
Minimum 6 dB Bandwidth 15.247(a)(2) A8.2(a) Complies
Maximum Peak Power Output 15.247(b)(3) A8.4(4) Complies
Spurious Emissions A8.5
(Antenna Conducted) 15.247(d) Not tested
Spurious Emissions (Restricted Bands) | 15.247(d)/15.209(a) RSS-GEN Complies
Peak Power Spectral Density 15.247(e) A8.2(b) Complies
Receiver Spurious Emissions - RSS-GEN Complies

Footnotes:

1) The EUT is battery powered.
2) The EUT has an integral antenna.

Note: All tests were performed radiated. The conducted power and spectral density was
calculated from the EIRP using the manufacturers stated antenna gain of 3 dBi
maximum.
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Section 2. Equipment Under Test (E.U.T.)

General Equipment Information

Frequency Band (MHz): 902-928 2400-2483.5 5725-5850
[ X [

Operating Frequency of Test Sample: 2403 to 2479 MHz

6 dB Bandwidth: 889.8 kHz maximum

User Frequency Adjustment: Software controlled

Description of EUT

2.4 GHz wireless transceiver.
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems

EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1
Section 3. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 15.247(a)(2)
TESTED BY: David Light DATE: 11 July 2011

Test Results: Complies.

Measurement Data: See 6 dB BW plot

Measured 6 dB bandwidth: 889.8 kHz

Test Conditions: 49 %RH
22 °C
Measurement Uncertainty: +-1x107  ppm

Test Equipment Used: 1767-993-1484-1485

Page 6 of 23



Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Test Data — Occupied Bandwidth
Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.05 dB VB 100 kHz

-20 dBm B61.72344683 kHz SWT 5 ms Unit dBm
-20

-30

-40

: WW‘\;
i ] .

ok ] e

-30
-100
-110
-120
Center 2.403 GHz 500 kHz/ Span 5 MHz
Date: 11.JUL.2011 12:52:03
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Test Data — Occupied Bandwidth

Mid Channel
Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
5 Ret Lvi -0.08 dB VBW 100 kHz
-20 dBm 877.75551102 kHz SWT 5 ms Unit dBm
-20
viliTe) -50. 49 0B gy
2.44052B06 GHz
-30 2T [TTT] .08 GB
877.75551/102 KkHz
-40

W

w/ N,
0 Y ‘iag;m
T T

-30
-100
-110
-120
Center 2.441 GHz 300 kHz~/ Span 3 MHz
Date: 11.JUL.2011 13:17:45
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Test Data — Occupied Bandwidth

High Channel
Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
05 Ret Lyl _50.41 dBm VBW 100 kHz
-20 dBm 2.47852204 GHz SWT 5 ms Unit dBm
20
MEISEN -50]- 41 OB gy
2.47852P04 GHz
-30 NEINRE O T3 oB
8g9.77955012 KHz
-40

. e
v N
L T

-80
-30
-100
-110
-120
Center 2.479 GHz 300 kHz~/ Span 3 MHz
Date: 11.JuUL.2011 13:30:13
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Nemko USA, Inc.

FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems

EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1
Test Data — Occupied Bandwidth
99% Bandwidth (Industry Canada)
Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -0.08 dB VBW 100 kHz
-20 dBm 877.75551102 kHz SWT 5 ms Unit dBm
-20
v |IT1] ~50|.49 dBm| mug
2.44052B06 GHz
-30 REIEE 0108 OB
877.75551/102 kHz
-40

/

-60
-70 inﬂﬂvw/
-80 i

g

-390
-100
-110
-120
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 11.JUL.2011 13:17:45
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FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
Test Report No.: 10210985RUS1

Nemko USA, Inc.

EQUIPMENT: Tractor Interface Module

Section 4. Maximum Peak Output Power

NAME OF TEST: Maximum Peak Output power PARA. NO.: 15.247(b)(3)

TESTED BY: David Light DATE: 11 July 2011

Test Results: Complies.

Measurement Data:

Output Output
Freq EIRP Gain Power Power
(MHz) (dBm) (dBi) (dBm) (mW)
2403 8.0 3 5.0 3.14
2441 6.9 3 3.9 2.44
2479 6.7 3 3.7 2.33
Measured Preamp | Cable Corrected Corrected
Frequency Level AF Gain Loss Level Level EIRP EIRP EIRP
(MHz) | (dBuV/m) | (dB/m) (dB) (dB) | (dBuv/im@3m) [ (uv/im) (W) (mw) | (dBm)
2403 67.8 29 0 6.4 103.2 144543.98 | 0.0063 6.3 8.0
2441 66.7 29 0 6.4 102.1 127350.31 | 0.0049 4.9 6.9
2479 66.5 29 0 6.4 101.9 124451.46 | 0.0046 4.6 6.7
RBW VBW Detector
2 MHz 2 MHz Peak
Test Conditions: 48 %RH
22 °C
Measurement Uncertainty: +/-1.7 dB
Test Equipment Used: 1767-1484-1485-1993

] This device was tested at +/- 15% input power per 15.31(e), with no variation in
output power.
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

X For battery powered equipment, the device was tested with a fresh battery per
15.31(e).

X The device was tested on three channels per 15.31(]).
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Nemko USA, Inc.

EQUIPMENT: Tractor Interface Module

FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
Test Report No.: 10210985RUS1

Section 5. Spurious Emissions

NAME OF TEST: Spurious Emissions

TESTED BY: David Light

PARA. NO.: 15.247 (d)

DATE: 13 July 2011

Test Results: Complies.

Measurement Data: See attached table.

Test Conditions: 48 %RH
22 °C
Measurement Uncertainty: +/-1.7 dB

Test Equipment Used:

Notes:

1464-1484-1485-1480-993-1025-1016

[] For handheld devices, the EUT was tested on three orthogonal axis’

The device was tested from 30 MHz to the tenth harmonic of the highest

fundamental frequency per 15.33

X
X The device was tested on three channels per 15.31(]).
[]

No emissions were detected within 20 dB of the specification limit therefore none
are reported per 15.31(0). Band edge data is presented below.

Measured RBW VBW Detector

Frequency

<1000 MHz 100 kHz | 100 kHz Peak

>1000 MHz 1 MHz 1 MHz Peak
>1000 MHz Avg. 1 MHz 10 Hz Peak

Note: For average readings the video bandwidth is narrowed to 10 Hz. If the peak
reading exceeds the average limit, the VBW is reduced and an average measurement is

taken and compared to the average limit.
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Spurious Emissions

Marker 1 [T1] RBW 100 kHz RF att 0 dB
@Ref Lvl -82.72 dBm VBW 100 kHz
-20 dBm 2.39993988 GHz SWT 5 ms Unit dBm
_20
vi|rT1] -82]. 72 dBm|
2.39993888 GHz
-30 ~T[TT 13 SO TS OB

3.37675351 MH=z

-40 -

[

-
PR
| AT L

MWWWMW U \‘J‘/"

-80
-100
-110
-120
Center 2.4 GHz 1 MHz~ Span 10 MH=z
Date: 11.JUL.2011 12:53:57

Field Strength 30 MHz - 1 GHz - Operating Mode

o)
=]

9]
o

Vert

e _irmi T

W
Q
|

Hor

Field Strength (dBuV/m) @3m)
IS
o

N
o

10 4

30.0 230.0 430.0 630.0 830.0
Frequency (MHz)

Page 14 of 23



Nemko USA, Inc.

FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems

EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1
Low Channel

Meas. Ant. Atten. Meter |Antenna] Path RF Corrected | Spec. | CR/SL Pass

Freq. Pol. Reading| Factor Loss Gain Reading limit Diff. Fail

(MHz) | (HV) (dB) (dBuV) | (dB) (dB) (dB) (dBuv/m) |(dBuv/m)| (dB) Unc. |Comment
Low Channel

2310 \% 0 40 28.8 6.0 32.0 42.8 74.0 | -31.2 | Pass |Noise Floor

2310 \% -32 40 28.8 6.0 32.0 10.8 54.0 | -43.2 | Pass [Noise Floor

2390 \% 0 42 28.9 6.1 32.0 45.0 74.0 | -29.0 | Pass |Noise Floor

2390 \% -32 42 28.9 6.1 32.0 13.0 54.0 | -41.0 | Pass |Noise Floor

4806 \% 0 60.8 | 33.8 4.3 31.5 67.4 74.0 -6.6 Pass

4806 \% -37.1 60.8 | 33.8 4.3 31.5 30.3 54.0 | -23.7 | Pass

7209 \% 0 55 35.9 5.3 31.3 64.9 74.0 9.1 Pass

7209 \% -37.1 55 35.9 5.3 31.3 27.8 54.0 | -26.2 | Pass

9612 \% 0 47.3 | 37.2 6.2 33.2 57.5 74.0 | -16.5 | Pass

9612 \% -37.1 47.3 | 37.2 6.2 33.2 20.4 54.0 | -33.6 [ Pass

2310 \% 0 40 28.8 6.0 32.0 42.8 74.0 | -31.2 | Pass |Noise Floor

2310 \% -32 40 28.8 6.0 32.0 10.8 54.0 | -43.2 | Pass |Noise Floor

2390 \% 0 42 28.9 6.1 32.0 45.0 74.0 | -29.0 | Pass |Noise Floor

2390 \% -32 42 28.9 6.1 32.0 13.0 54.0 | -41.0 [ Pass |Noise Floor

4806 H 0 62.8 | 33.8 4.3 31.5 69.4 74.0 -4.6 Pass

4806 H -37.1 62.8 | 33.8 4.3 31.5 32.3 54.0 [ -21.7 [ Pass

7209 H 0 56.3 | 35.9 5.3 31.3 66.2 74.0 -7.8 Pass

7209 H -37.1 56.3 | 35.9 5.3 31.3 29.1 54.0 | -24.9 [ Pass

9612 H 0 457 | 37.2 6.2 33.2 55.9 74.0 | -18.1 [ Pass

9612 H -37.1 457 | 37.2 6.2 33.2 18.8 54.0 | -35.2 | Pass
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Nemko USA, Inc.

FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems

EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1
Spurious Emissions
Mid Channel

Meas. Ant. Atten. Meter |Antenna Path RF Corrected | Spec. | CR/SL Pass

Freq. Pol. Reading| Factor Loss Gain Reading limit Diff. Fail

(MHz) (HV) (dB) (dBuV) | (dB) (dB) (dB) (dBuV/m) |(dBuV/m)| (dB) Unc. |Comment

Mid Channel

4882 \% 0 59.8 | 33.8 4.3 315 66.4 74.0 -7.6 Pass

4882 \% -37.1 59.8 | 33.8 4.3 31.5 29.3 54.0 | -24.7 | Pass

7323 V 0 56.3 | 35.9 5.3 31.3 66.2 74.0 -7.8 Pass

7323 \% -37.1 56.3 | 35.9 5.3 31.3 29.1 54.0 | -24.9 | Pass

9764 \% 0 46.5 | 37.2 6.2 33.2 56.7 74.0 | -17.3 | Pass

9764 \% -37.1 46.5 | 37.2 6.2 33.2 19.6 54.0 | -34.4 | Pass

4882 H 0 61.6 | 33.8 4.3 31.5 68.2 74.0 -5.8 Pass

4882 H -37.1 61.6 | 33.8 4.3 31.5 311 54.0 | -22.9 | Pass

7323 H 0 55.3 | 35.9 5.3 31.3 65.2 74.0 -8.8 Pass

7323 H -37.1 55.3 | 35.9 5.3 31.3 28.1 54.0 | -25.9 | Pass

9764 H 0 45 37.2 6.2 33.2 55.2 74.0 [ -18.8 | Pass

9764 H -37.1 45 37.2 6.2 33.2 18.1 54.0 [ -35.9 | Pass
High Channel

Meas. Ant Atten Meter [Antennal Pat R Corrected| Spec CR/S Pas

Freq Pol Readin | Facto Los Gai Readin limit Diff Fai

(MHz) (HIV (dB (dBuVv (dB (dB (dB (dBuV/m |(dBuV/m| (dB Unc Comment

High Channel

2483.5 \% 0 33.5 29 3.1 0.0 65.6 74.0 -8.4 Pass [Peak Noise Floor
2483.5 \% -37.1 335 29 3.1 0.0 28.5 54.0 | -25.5 | Pass |Average Noise Floor

4958 \% 0 58.6 33.8 4.3 315 65.2 74.0 -8.8 Pass

4958 V -37.1 58.6 33.8 4.3 315 28.1 54.0 -25.9 Pass

7437 \% 0 54.7 35.9 5.3 31.3 64.6 74.0 -9.4 Pass

7437 \% -37.1 54.7 35.9 5.3 31.3 275 54.0 -26.5 Pass

9916 \% 0 47.3 37.2 6.2 33.2 57.5 74.0 -16.5 Pass

9916 \% -37.1 47.3 37.2 6.2 33.2 20.4 54.0 -33.6 Pass

2483.5 H 0 33.5 29 3.1 0.0 65.6 74.0 -8.4 Pass [Peak Noise Floor
2483.5 H -37.1 335 29 3.1 0.0 28.5 54.0 [ -25.5 | Pass |Peak Noise Floor

4958 H 0 59.1 33.8 4.3 315 65.7 74.0 -8.3 Pass

4958 H -37.1 59.1 33.8 4.3 315 28.6 54.0 -25.4 Pass

7437 H 0 49 35.9 5.3 31.3 58.9 74.0 -15.1 Pass

7437 H -37.1 49 35.9 5.3 31.3 21.8 54.0 -32.2 Pass
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Nemko USA, Inc.

EQUIPMENT: Tractor Interface Module

FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
Test Report No.:

10210985RUS1

Section 6.

Peak Power Spectral Density

NAME OF TEST: Peak Power Spectral Density

TESTED BY: David Light

PARA. NO.: 15.247(e)

DATE: 11 July 2011

Test Results: Complies.
Measurement Data:
Frequency
Measured EIRP Gain | Density
(MH2z) (dBm) | (dBi) | (dBm)
2403 -12.4 3 -15.4
2441 -12.3 3 -15.3
2479 -11.3 3 -14.3
Test Conditions: 49 %RH
23 °C
Measurement Uncertainty: +/-1.7

Test Equipment Used:

dB

1767-1484-1485-993

RBW | VBW | Span | Sweep Detector
(kHz) | (kHz) | (MHZz) | Time
3 3 1 360 s Peak
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Section 7 - Receiver Spurious Emissions

NAME OF TEST: Receiver Spurious Emissions PARA. NO.: RSS-GEN
TESTED BY: David Light DATE: 11 July 2011
Test Results: Complies.

Measurement Data:

Test Conditions: 49 %RH
23 °C
Measurement Uncertainty: +/-1.7 dB

Test Equipment Used: 1464-1484-1485-1480-993-1025-1016
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Nemko USA, Inc.

EQUIPMENT: Tractor Interface Module

FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
Test Report No.: 10210985RUS1

Vertical scan
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FCC PART 15, SUBPART C & RSS-210
Digital Transmission Systems

Nemko USA, Inc.

EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1
Section 7. Test Equipment List
Asset Tag Description Manufacturer Model Serial # Last Cal Next Cal
993 Antenna, A.H. Systems SAS-200/571 162 09-Sep-2009 09-Sep-2011
Horn
1016 Preamplifier Hewlett 8449A 2749A00159 13-July-2011 13-July-2012
Packard
1025 Preamplifier, Nemko USA, LNA25 399 23-Feb-2011 23-Feb-2012
25dB Inc.
1464 Spectrum Hewlett 8563E 3551A04428 | 16-May-2011 | 16-May-2013
Analyzer Packard
1480 Antenna, Schaffner- CBL6111C 2572 19-Jan-2011 19-Jan-2012
Bilog Chase
1484 Cable Storm PR90-010-072 13-July-2011 13-July-2012
1485 Cable Storm PR90-010-216 13-July-2011 13-July-2012
1767 Receiver Rohde & ESIB26 837491/0002 | 01-Dec-2010 01-Dec-2011
Schwartz
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

ANNEX A - TEST DIAGRAMS
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

Digital Transmission Systems
EQUIPMENT: Tractor Interface Module Test Report No.: 10210985RUS1

Test Site for Radiated Emissions

3 METERS

SEARCH ANTENNA

E.U.T.

0.8 METER

NON-CONDUCTING
<<—— TURN-TABLE

VARIABLE
SEARCH
HEIGHT (1 TO 4
m)

Conducted Emissions

E.U.T. L.I.S.N.

TO TESTRECEBNVER/SPECTRUM
ANALYZER. A high-pass filter and
LNA is necessary to measure to the
limits of 15.209.

SPECTRUM
ANALYZER OR

SHIELDED ROOM

TEST RECEIVER
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Nemko USA, Inc. FCC PART 15, SUBPART C & RSS-210

EQUIPMENT: Tractor Interface Module

Digital Transmission Systems
Test Report No.: 10210985RUS1

Peak Power At Antenna Terminals

EUT

Attenuator Power Sensor

Peak Power Meter

Note: A spectrum analyzer may be substituted for Peak Power Meter given that the
measurement bandwidth is sufficient to capture the 60 dB bandwidth of the transmitter.

Minimum 6 dB Bandwidth
Peak Power Spectral Density
Spurious Emissions (conducted)

E.U.T. Attenuator

Spectrum

Analyzer

Page 23 of 23



