ENG NEERI NG STATEMENT
| N REGARD TO MEASUREMENTS OF

TX RX SYSTEMS | NC.

Model No. 60-96-00400- GL
One-Way Broadband Repeater Anplifier

FCC I D EZZ5PI 001103

1.0 Introduction

Hyak Laboratori es, I nc. has been authorized to perform
nmeasurenments on the TX RX Systens Inc. Mdel 60-96-00400-Gl to
determ ne conpliance with Part 2 of the FCC Rul es.

The Model 60-96-00400-GlL is a one-way broadband repeater anplifier
intended for repeater application in |andnobile conmmrunication
syst ens. It includes nultiple linear anplifiers with cavity
resonators as selective elenents. The system is operated from a
117 Vac power supply which provides 21 volts dc to the anplifiers.

2.0 Description of Measurenent Facilities

A description of the Hyak Laboratories radiation test facility is
a matter of record with the FCC The facility was approved for
radi ati on neasurenents on Cctober 1, 1976, and is currently listed
as an acceptable site.

3.0 D.C Voltage and Current to Final Stage

21.0 V, 880 mA

4.0 RF Power Qutput
(Par agraph 2.985 of the Rul es)

RF power output was measured with a Bird 4421 RF power neter and
4420 power sensor using a Narda 765-20 50 ohm attenuator as a
dummy load. |Input RF was provided by a HP 8640B si gnal generator.



Input signal was increased until manufacturer's rated power was
observed, and then increased 30 dB.

4.0 RF Power Qut put

(Paragraph 2.985 of the Rules) (Continued)

Test Frequency RF Power Qut

931. 000 MHz +28.5 dBm (0. 71 W

5.0 GCccupi ed Bandwi dth
(Paragraph 2.989(c) of the Rules)

Figure la is a plot of the sideband envelope of the transmtter
taken fromthe display unit of a Tektronix 494P spectrum anal yzer.
Modul ati on corresponded to conditions and consisted of a 2500 Hz
tone with full rated system deviation of 5 kHz supplied by the HP
8640B si gnal generator.

Figure 1b is a plot under the above conditions, but with 85% AM
nmodul at i on.

The plots denonstrate linear anplification of a nodul ated signal.
The horizontal scale (frequency) is 10 kHz per division and the
vertical scale (anplitude) is a logarithmc presentation equal to
10 dB per divi sion.

6.0 Spurious Emssions at the Antenna Term nal s
(Paragraph 2.991 of the Rules)

Each of the anplification paths were tested for spurious em ssions
at the antenna termnals while the equipnent was anplifying a
signal with 5 kHz devi ati on.

The anplifiers are equipped with output |evel control (QOLC) which
mai ntains rated nomnal 0.7 watt output power with up to 30 dB of

i nput overl oad. Measurenments were mnade at an input signal
corresponding to 0.7 watt output and remeasured with 30 dB of
i nput overl oad. No significant difference in spurious emn ssion

was observed.

Measurenments were made with a Tektronix 494P spectrum anal yzer
coupled directly to the transmtter output termnals through a
Narda 765-20 m crowave attenuator.

During the tests, the transmtter was termnated in the Bird
attenuator; ac supply was 117 volts throughout the tests.

Spurious em ssions were neasured throughout the RF spectrum from
10 MHz to the tenth harnmonic. Any em ssions that were between the



required attenuation and the noise floor of the spectrum analyzer
were recorded. Al emssions were 20 dB or nore below FCC [imt
for both channels. Data are shown in Table 1.
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FI GURE 1b
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MODULATI ON CHARACTERI STI CS
FCC ID. EZZ5PI 001103

FI GURE 1b (AM)

TABLE 1
ANTENNA TERM NAL CONDUCTED SPURI QUS

930. 000 MHz; 0.7 watt Qutput; 117 Vac Supply

Spuri ous Frequency dB to
VHz Carrier Reference

930. 000 97
1860. 000 >100
2790. 000 100
3720. 000 >100
4650. 000 >100
5580. 000 >100
6510. 000 > 90
7440. 000 > 87
8370. 000 > 87
Requi r ed: 43+10LogP = 41

Al'l other spurious em ssions were 20 dB or nore below FCC Iimt,
from10 to 4600 MHz.

(Carrier was attenuated with a notch filter.)



7.0 Measurenents of Spurious Radiation
(Paragraph 2.993(a), (b)(2) of the Rules)

Field intensity measurenents of radiated spurious em ssions were
made with Tektronix 494P spectrum analyzer using Singer DMLO5A
calibrated test antenna for the neasurenents to 1 GH, and Ento
3115 Horn to 9.3 G4Z. The transmtter and dummy |oad were | ocated
in an open field 3 neters fromthe test antenna. Suppl y vol tage
was a power supply with a termnal voltage under |oad of 117 Vac.
The transmtter and test antenna were arranged to nmaxi m ze pickup.
Both vertical and horizontal test antenna polarization were
enpl oyed.

Ref erence level for the spurious radiations was taken as an idea
di pole excited by 0.7 watt, the output power of the transmtter.

Measurenments, by substitution, were nmade from 10 Miz to 10 tines
operating frequency. See Table 2.

8.0 Internodul ation

Three-signal | M neasurenments were nade using frequencies of 929,
930 and 932 M. Maxi mum power per frequency was 158 nW and
conposite power was 478 mN based on manufacturer’s rating. On the
plots, P Mean Ref. is 4.8 dB above the individual carrier power;
the 43+10LogP Iimt is shown in green.

Pl ot s: Figure 2 Al, Fl1, &
Figure 3 A3 2500 Hz, 85% AM
Figure 4 F3, (&) 2500Hz, 5 kHz deviation



TABLE 2

RADI ATED SPURI QUS EM SSI ONS

930. 000 MHz; 0.7 watt CQutput:

117 Vac Supply

Spuri ous Frequency dB to
VHz Carrier Reference

930. 000 >80
1860. 000 >80
2790. 000 >80
3720. 000 >80
4650. 000 >80
5580. 000 >80
6510. 000 >80
7440. 000 >80
8370. 000 >80
Requi r ed: 43+10LogP = 41

Al'l other spurious from10 MH to 9.3 G were 20 dB or

FCClimt.

nmore bel ow
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FIGURE 2 (AL, F1, Gl)
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FI GURE 3
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| NTERMODULATI ON
FCC I D EZZ5PI 001103

FI GURE 3 (A3 2500 Hz,

85% AV)
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FI GURE 4

| NTERMODULATI ON
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FIGURE 4 (F3 (&3) 2500 Hz,
5 kHz devi ation)
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9.0 Statenent

Technical test data herein are fromtests performed by nme or
under ny supervi sion. M/ qualifications are a matter of record



with the Federal GConmmunications Conm ssion. | personally attest
to the accuracy of the test data submtted as part of this engi-
neering statenent.

Rowl and S. Johnson

Dated: January 26, 2000
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