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GENERAL INFORMATION
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GENERAL INFORMATION

1.1 Product Description

The Equipment Under Test (EUT) is a U. S. Telemetry Corporation, Model USTC-TED-
0003. The EUT incorporates an external antenna. The EUT operates on the following
frequency list:

Total number of channels 20

Channel Lower Band Frequency Channel Upper Band Frequency
(MHz) (MHz)
1 218.025829 11 218.524973
2 218.075744 12 218.574887
3 218.125658 13 218.524801
4 218.175572 14 218.674716
5 218.225487 15 218.724630
6 218.275401 16 218.774544
7 218.325315 17 218.824459
8 218.325230 18 218.874373
9 218.425144 19 218.924288
10 218.475058 20 218.974202

The EUT operates as a Response Transmitter Unit (RTU) under the operating conditions
set forth by the FCC for the 218-219 MHz service (Part 95, Subpart F). The unit is a one-
way device, transmitting data generated by its internal microprocessor dependent on pre-
programmed test data or external inputs to the device. The EUT detects transmitted GPS
signals and other data signals from the external binary inputs and broadcasts that data to
the system’s CTS sites. The EUT is powered from external 12 VDC vehicle line powered.
The plastic case that the EUT is mounted in may be offered in different sizes in the future,
however the labeling will still be displayed on the external case of the transmitter. The
transmitter housing will normally be mounted in the trunk or passenger section of a vehicle.
The GPS receive-only antenna and the MTED transmit-only antenna shall be mounted
external to the vehicle. The omni-directional transmit-only antenna shall be mounted in the
center of the vehicle roof or trunk. The GPS receive-only antenna should be mounted at

least 30" away from the GPS antenna. The EUT is designed to turn off when the vehicle
is turned off.

The unit is manufactured by the following company:

Axonn Corporation
101 West Robert E. Lee Blvd.
Suite 202
New Orleans, LA 70124
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1.2 Related Submittal(s)/Grant(s)

The EUT will be used with part of a system to send/receive data. The transmitter presented
in this report will be used with a receiver which has been previously approved under a DoC
authorization.

The EUT is subject to the following authorizations:

a) Certification as a transmitter as specified by Part 95.851.

The information contained in this report is presented for the certification authorization(s)
for the EUT.
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SECTION 2

TESTS AND MEASUREMENTS
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TEST AND MEASUREMENTS
2.1 Configuration of Tested System

Prepared in accordance with the requirements of the FCC Rules and Regulations Part 95.
All measurements are peak unless stated otherwise. The video filter associated with the
spectrum analyzer was off throughout the evaluation process. Interconnecting cables were
manipulated as necessary to maximize emissions. A block diagram of the tested system
is shown in Figure 1. Test configuration photographs for spurious emissions are shown
in Figure 2.

The sample used for testing was received by U.S. Technologies on March 7, 2001 in good
condition.

2.2 Test Facility

Testing was performed at US Tech's measurement facility at 3505 Francis Circle,
Alpharetta, GA. This site has been fully described and submitted to the FCC, and
accepted in their letter marked 31040/SIT. Additionally this site has also been fully
described and submitted to Industry Canada (IC), and has been approved under file
number 1C2982.

2.3 Test Equipment

Table 2 describes test equipment used to evaluate this product.

2.4 Modifications

No modifications were made by US Tech, to bring the EUT into compliance with FCC Part
95 limits for the transmitter portion of the EUT.
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FIGURE 1

TEST CONFIGURATION

50W
Termination

15’ s GPS
Antenna

Transmitter

(EUT)

DC Power
2@24”u Supply

6@ 18” u to 2@ 247 u 6’ u 120 VAC/60

rotary dial unterm Hz

for channel alternate power

selection

source



FCC ID: OZ9USTC-TED-0003

Test Date: March 8, 2001

UST Project: 01-0147

Customer: U. S. Telemetry Corporation
Model: USTC-TED-0003

FIGURE 2a

Photograph(s) for Spurious Emissions (Front)
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Test Date: March 8, 2001

UST Project: 01-0147

Customer: U. S. Telemetry Corporation
Model: USTC-TED-0003

FIGURE 2b

Photograph(s) for Spurious Emissions (Back)
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TABLE 1

EUT and Peripherals

PERIPHERAL MODEL SERIAL FCC ID: CABLES

MANUFACTURER | NUMBER NUMBER P/D

Transmitter (EUT) USTC-TED- | 001000218 OZ9USTC-TED-0003 2 @ 18" u unterm

Axonn Corporation 0003 (Pending) 6 @ 18" u to rotary
dial
2 @ 24" u unterm
2@ 24" utoDC
power source

GPS Antenna 5V None None 15’ s

Axiom

Termination CFT-15 BM None None Direct Connection

Component General,

Inc.

DC Power Supply PAD 70-8L 1640087 None 6’ u Power Cord to

Kikusui

120 VAC/60 Hz
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TABLE 2
TEST INSTRUMENTS

TYPE MANUFACTURER MODEL SN.
SPECTRUM ANALYZER | HEWLETT-PACKARD 8593E 3205A00124
SPECTRUM ANALYZER | HEWLETT-PACKARD 8558B 2332A09900
S A DISPLAY HEWLETT-PACKARD 853A 2404A02387
COMB GENERATOR HEWLETT-PACKARD 8406A 1632A01519
RF PREAMP HEWLETT-PACKARD 8447D 1937A03355
RF PREAMP HEWLETT-PACKARD 8449B 3008A00480
HORN ANTENNA EMCO 3115 3723
TEMPERATURE THERMOTRON SM16 17095
CHAMBER
MULTIMETER FLUKE 85 53710469
PLOTTER HEWLETT-PACKARD T475A 2325A65394
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2.5 Antenna Description (FCC Section 95.859)

Connectors that are used to connect RTU to external antenna shall not be of the types
generally known as “F-type” or “BNC type”.

The Model U. S. Telemetry Corporation USTC-TED-0003 incorporates an external
mounted antenna.

Manufacturer: Antenex
2000-205 Bloomingdale Rd.
Glendale Heights, IL 60139
Type: Magnetic Mount Antenna
Model Number: Phantom TRAB2200
Gain: 0.0 dBi (Unity)

Connector: SMA
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2.6 RF Power Output (FCC Section 2.1046)

The effective radiated power (ERP) of each CTS and RTU shall be limited to the minimum
necessary for successful communications. No mobile RTU may transmit with an ERP
exceeding 4 Watts.

EUT was modulated by its own internal sources. The EUT was directly connected to a
spectrum analyzer with the input resistance set to 50W. An external 50 dB attenuation was

used during the test. Channels 1, 10, 11, and 20 were tested. The measured worse case
results are shown in Figure 3.

FCC Minimum Standard (FCC Section 95.855)

Perp < 4 Watts for Mobile RTU
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TABLE 3
RF POWER OUTPUT

Test Date: March 12, 2001

UST Project: 01-0147

Customer: U. S. Telemetry Corporation
Model: USTC-TED-0003

Worse Case Result = Channel 1

Frequency of Measurement Antenna Gain Perp FCC Limit
Fundamental (Watt)* (dBi) (Watt) (Watt)
(MHz)
218.03 1.2359 0.0 1.2359 4.0

* Measurement cable was considered negligible

Tester
Signature: Name: _Timothy R. Johnson
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Figure 3.
RF Power Output

16: 2B: 37 MAR 12, 2gg1

74 MKR 2417.98 MHz
REF 1.0000 KW AT 20 dB PG -5@.0 dB 1.2359 W
PEAK I
LOG
10
dB/

MARKER

247.98 MHz ) ,

1.2358 W ‘\\\ 1
]

A S // ‘\
s / \\
/ il

VA APARAA I ==

CENTER 218,083 MHz SPAN 10,00 MHz
#RES BW 1.0 MHz #VBW 1 MHz SWP 20.0 msec



FCC ID: OZ9USTC-TED-0003

2.7 Modulation Characteristics (FCC Section 2.1047)

Where applicable, the modulation characteristics of the EUT have been supplied as
stipulated by the following FCC requirements:

a) Equipment which utilizes voice modulated communication shall show the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz. For
equipment which is required to have a low pass filter, the frequency response of the
filter, or all of the circuitry installed between the modulation limited and the modulated
stage shall be supplied.

b) Equipment which employs modulation limiting, a curve showing the percentage of
modulation versus the modulation input voltage shall be supplied.

FCC Minimum Standard

None
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Figure 4.
Modulation Characteristics

The EUT uses digital modulation techniques only which were employed during
the tests for occupied bandwidth.
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2.8 Occupied Bandwidth (FCC Section 2.1049)

EUT was modulated by its own internal sources. Channels 1, 10, 11, and 20 were tested
which correspond to the lowest and highest channels in each frequency segment. The
bandwidth of the fundamental was measured using a spectrum analyzer, as shown in
Figure 5a through Figure 5f.

Information Required Calculate Necessary Bandwidth

B= 4160 baud
M =4160
D =9150

K = 1.2 from table IlI-A

2M + 2DK = 30,280

FCC Minimum Standard (FCC Section 95.857)

For out-of-band emissions for frequencies removed from the midpoint of the assigned
frequency segment (218.000-218.500 & 218.501-219.000 MHz) by more than 250 kHz up
to and including 750 kHz, at least 28 dB.

For out-of-band emissions for frequencies removed from the midpoint of the assigned
frequency segment (218.000-218.500 & 218.501-219.000 MHz) by more than 750 kHz up
to and including 1250 kHz, at least 35 dB.

For out-of-band emissions for frequencies removed from the midpoint of the assigned
frequency segment (218.000-218.500 & 218.501-219.000 MHz) by more than 1250 kHz,
at least

43 + 10 10g (Pwas) = 43 + 10 log (1.24) = 43.9 dB

The resolution bandwidth was 100 Hz or greater for measuring up to 250 kHz from the
edge of the authorized frequency segment, and 10 kHz for measuring more than 250 kHz
from the authorized frequency segment.
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Figure 5a.

Occupied Bandwidth < 250 kHz From Edge of Band (Frequency Segment A)
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Figure 5b.
Occupied Bandwidth < 250 kHz From Edge of Band (Frequency Segment A)
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Figure 5c.
Occupied Bandwidth < 250 kHz From Edge of Band (Frequency Segment A)
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Figure 5d.
Occupied Bandwidth > 250 kHz From Edge of Band (Frequency Segment B)
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Figure 5e.

Occupied Bandwidth > 250 kHz From Edge of Band (Frequency Segment B)
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Figure 5f.
Occupied Bandwidth > 250 kHz From Edge of Band (Frequency Segment B)

17: 36: 28 MAR 12, 2g91

4 MKR 2418.801 MHz
REF 49.8 dBm AT 10 dB PG -5@.0 dB -18.29 dBm
PEAK
LOG
1¢ —— Ml ; =
dB/ }
MARKER { oS
21B.08041 Mk | T““x\
-18.29 dBm
: 341 \\ 5 —
\\\\“;;yz“' \1 /// wR;R“\xH\\
VA VB k/,// -K\“w,/}< N
SC FC - - N ™.
CORR, 1" | 1 ﬁ“m\H%N ™
M““‘M ___’Ep. N
T,
START 217.5841 MHz STOP 220.0¢1 MHz
%RES BW 40 KHz #VBW 408 KHz SWP 75.0 msec

red trace = lowest channel in frequency band (11)
blue trace = highest channel in frequency band (20)



FCC ID: OZ9USTC-TED-0003

2.9 Spurious Emissions at Antenna Terminals (FCC Section 2.1051)

Spurious emissions appearing at the antenna terminals were measured with a spectrum
analyzer by connecting the spectrum analyzer directly via a short cable to the antenna
output terminals or across the antenna leads on the PCB as specified by the manufacturer.
Channels 1, 10, 11, and 20 were tested which correspond to the lowest and highest
channels in each frequency segment. Results are shown in Figure 6.

FCC Minimum Standard (FCC Section 95.855)

For out-of-band emissions for frequencies removed from the midpoint of the assigned
frequency segment by more than 1250 kHz, at least

43 + 10 10g (Pwats) = 43 + 10 log(1.24) = 43.9 dB
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Figure 6
Spurious Emissions at Antenna Terminals

All Antenna Conducted Spurious Emissions were attenuated at least 49.1 dB below
the power of the fundamental.
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2.10 Field Strength of Spurious Radiation (FCC Section 2.1053)

Spurious emissions were evaluated from 30 MHz to 2.2 GHz at an EUT to antenna
distance of 3 meters. The EUT was tested with an external power source and modulated
by its own internal sources. A typical channel was selected for test. The EUT was placed
on an open area test site and the spurious emissions tested as stipulated by EIT/TIA-603:
1992 section 2.2.12. Measurements for 30 to 1000 MHz were made with the analyzer’'s
bandwidth set to 120 kHz. Measurements above 1 GHz were made with the analyzer’'s
bandwidth set to 1 MHz. Results are shown in Table 4a and Table 4b.

FCC Minimum Standard

For out-of-band emissions for frequencies removed from the midpoint of the assigned
frequency segment by more than 1250 kHz, at least

43 + 10 log (Pwatis) = 43 + 10 log (1.226) = 43.9



FCC ID: OZ9USTC-TED-0003

FIELD STRENGTH OF SPURIOUS RADIATION

Test Date: March 8 & 10, 2001

UST Project: 01-0147

Customer: U. S. Telemetry Corporation
Model: USTC-TED-0003

FCC Minimum Standard: 43 + 10 log (1.236) = 43.9 dB

TABLE 4a
Frequency Substitution Antenna Corrected Attenuated
(MHz) Antenna Correction for | Substitution Level
Level Reference to Level Below
(dBm) Dipole (dBm) Carrier
(dB) Power (dB)
438.0 -38.5 N/A -38.5 69.4
1095.0 -37.2 -2.6 -39.8 70.7
1315.0 -32.1 -3.9 -36.0 66.9
1533.0 -40.5 -4.7 -45.2 76.1

SAMPLE CALCULATION:

Attenuated Level Below Carrier Power =
10 log (TX Power in mW) — Corrected Substitution Level (dBm)
10 log (1236) - -38.5 =69.4

Test Results
Reviewed By: Name: Tim R. Johnson
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2.11 Frequency Stability (FCC Section 2.1055)

The frequency tolerance of the carrier signal was measured by while ambient temperature
was varied from -30 to 50 degrees centigrade. The frequency tolerance was verified at 10
degree increments. The EUT was tested with fully charged batteries. Additionally, the
supply voltage was varied from 85% to 115% of the nominal value (except for hand carried,
battery powered equipment which was additionally measured at battery endpoint). The
data is shown in the following tables and figures.

FCC Minimum Standard

None



FCC ID: OZ9USTC-TED-0003

0S oe

aineladwsa |
(]!

og-

b

@D

<D

D

D

_ s)nsay painseai\ m

j<2]

<

D

(wdd) uoneinaq

D

@
9]

QP

(a1}

(dnueig 1y) aimelsadwa] “sa Aljigels Aouanbaiy

1s8uibuz payiued J1HVN
uosuyor wij

— KL

:Ag pemainay sinsay 1sa |

ZHIN 8G0S.v'8l¢c

V/N = uoljeineq wnwixelp

:sem Aousnbaiq X1 jenioy

LS L= ¥902.v'8l2 0S8
00}~ 9/8¢/¥'8l¢ (0]
€'G- LO6ELY'BLC (0}
70 ¥96v.V'8le 0c
L) 80€S.Lv'8le 0]8
9’/ 60/9/.¥'8l¢e 0
20l ¥8cl/¥'8l2 Ol-
L6 g8LLLY'8lC 0c-

L9 ¥299.v'812 0¢-
(wdd) (ZH) (D seaibap)
uoneire(Q Rousnbai4 | ainjeladwse |

painsesy

(dnueis 1y) ainmeladwa] ‘sa Aujgels Aouanbaiy
£000-a3L-01SN 19poN Alldwislel "S'N
uonesyiued 004




FCC ID: OZ9USTC-TED-0003

0s

o€

ainjesadwsa |
ol

e

0l-

oo

og-

Vad

D

D

(]

D

_ sjinsay painsesiy m

P

Vv/N = uoneineq Wnuwixep

D

@D

@D

P

(dnueyg Jeuy seinuily 2) ainjesadwa] ‘sA Ajigels Aouanbaid

Jgsulbuz payiued J1HVYN

LOSUYOP Wil

:Ag pemainay sjnsey 1se 1

§ | ZHN 850Sv'8te :sem Aouanbaig X1 |enoy
m,.
%3 €G- VLIV 81T 05
= L2h- vivelr8le o
6L 6EEELY 812 o€
02 L29v.v'813 0¢
20 960S.V'812 ok
1’9 L6€9.7'812 0
€6 ¥80/.V'812 k-
g0t 0LELLV 812 0c-
1’8 ¥289.v'812 og-
(wdd) (ZHW) (O seaibep)
uoneirnaq fousnbai4 |ainjesadws ]|
painseaiy

(dnuels Jeny seinuiy g) ainjesedwa | “sA Ajjiqels Aousnbaid
£000-a3L-01SN 18Po Alewsjel “S™MN
uonesyied 004




FCC ID: OZ9USTC-TED-0003

alnjeladws |

0S 0e oL oL- og-
1 Vv/N = UolleIAS(g WNWIXeA
. i Vive
"
. oot § | zHI 85051812 :sem fouenbal4 X 1 [endY
=
| sunsey painses i\ m | " [ 1 ot6- g
- 5 2 :

olor® | &£ | O 8'9L- 6.EL.V'8lE 09

2 8- 6€02.v'8lc 0)%

9162 9'6- ¥96¢.v'8lc o€

g'e- 20Ev.LY'8le (07

S G- yeLv.v'8le (0]

AN A% 2c09.¥'8le 0

1 £'8 2/89/v'81¢2 0l

i L'OL 092..v'8le 0¢-

€6 660L.1V'8LC 0g-

(dnuels Jayy seinuipy g) ainteladwa] “sa Ajjiqels Aousnbaid
(wdd) (ZHI) (O sea.bep)
uonelrs( Aousnbai4 | aineladws |
lesuibug peyiied J1HVN painses|y

uoSuyor Wi

:Ag pemainay sjnsey ise |

(dnueig Jeyy senuip ) ainjesadwa | “sa Ajjigels Aousnbal4
£000-a3L-D1SN 19poN Aizdwiglal 's'N
uonedyie) 004




FCC ID: OZ9USTC-TED-0003

aineladwa |

0 oe ot ol- oe-
. 1 Vv/N = uoneineq wnuwixe|
I T
. | Biet m ZHIN 8S0S.¥'8L2 :sem Aouanbaig X1 [enoy
[ ] ol
— s}nsay painsesiy W ﬂ % 815 M.
AL 13 eL1- 68217 8l 0S
i il 2 1'9}- 6ESL/V'BIC o
0162 80L- 689¢.v'8lc 0g
6'G- LLLELY'BLE 0c
9joe 6'L- YE9V.Y'8LC (0]%
. | 2cSS.iv'8le 0
i g9 €/v9/¥'812 0}
o 1’6 9€0.L.¥'8lC 0c¢-
8'6 66L.L.7'8LC 0¢-
(dnuelg Jauy sanuiy 01) ainjeiadwa | ‘sA Ajjigels Asusnbaid
(wdd) (ZHIW) (D seaibap)
uoneiraqg fouenbeiq |aineiadwe |
lesulbuz payiued J1HVN painsesip

uosuyor wi |

=5

A9 pamalnay synsay 1sa|

(dnuelg 18y salnuiy 01) aimeladwa] “sA Ajjigels Aouenbai4
£000-a3L-01SN 18pow Allewsld ] 's'N
uonedyiued 004




FCC ID: OZ9USTC-TED-0003

ainesadwa |
Gl #L €L 2L LL OL 6 8 L 9

S

_ s]nsey painsesj\ &

abejjop "sA Aujiqels Aouanbauy

00e-
0'8l-
0'9L-
ovi-
o¢lL-
00k
0'8-
09
o't
0e
00
0e
oy
09
08
0ol
oclL
ovl
09l
0’8l
0'0e

(wdd) uonelneq

losuibu3 paiue)d J1HVYN
osuyop 'y, Ayiow |

7

:Ag pemainay synsay 1se |

ZHIN 850G.¥'8l¢c

OdA 2| = abejjoA [eulWoN

V/N = UoljeiAneQ wnuwixey

:sem Aouenbaiq X | [enloy

1574 0299.¥'8lLe 08'El
002clt
Q¢ 0cor.Lv'8Le 0c 0l
62" 0S2cly'8le 9G°9
(wdd) (zZHI) (0an)
uoneineqg Kousnbaliq abejon
painses|j

abejjo 'sa Aljigels Aousnbaiy

£000-a31-0LSN [ePON Andwsial ‘SN
uonediiusd 004




