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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Section 1. Summary of Test Results

Manufacturer: E. F. Johnson

Model No.: 431x

Serial No.: 001

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 FCC Part 90, Subpart I. EIA/TIA 603 was used as a test method for these
measurements.

% New Submission |:| Production Unit

|:| Class II Permissive Change |X| 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. NONE

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

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 FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Summary Of Test Data
NAME OF TEST PARA. NO. RESULT

RF Power Output 90.205 Complies
Audio Frequency Response TIA EIA-603.3.2.6 Complies
Audio Low-Pass Filter Response TIA EIA-603.3.2.6 Complies
Modulation Limiting TIA EIA-603.3.2.6 Complies
Occupied Bandwidth 90.210 Complies
Spurious Emissions at Antenna Terminals 90.210 Complies
Field Strength of Spurious Emissions 90.210 Complies
Frequency Stability 90.213 Complies
Transient Frequency Behavior 90.214 Complies

Footnotes:
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Nemko USA

EQUIPMENT: 431x VHF Transceiver

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.:

4L.0696RUS1

Section 2.

Transmitter

Supply Voltage Input:
Frequency Range:
Tunable Bands:

Type(s) of Modulation:

Internal/External Data
Source:

Emission Designator:

Output Impedance:
RF Power Output (rated):
Channel Spacing(s):

Operator Selection of
Operating Frequency:

Power Output Adjustment

Capability:
Receiver
Frequency Range:

Tunable Bands:

Operator Selection of
Operating Frequency:

General Equipment Specification

12 Vdc
136 — 174 MHz
1

F3E F1D F2D
(Voice)

X X

Internal (Vocoded voice)
8K10F1E, 8K10F1D
11KOF3E, 16KOF3E

50 ohms

20 watts

12.5 kHz, 25 kHz

D7W Other
(QAM)
[] []

Pre-programmed channel selection

Not adjustable

136 — 174 MHz

1

Pre-programmed frequency selection
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

System Description

The 431x is a 20 watt VHF radio for mobile radio services. The radio functions as a normal
Push-to-Talk type radio/
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Nemko USA

EQUIPMENT: 431x VHF Transceiver

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.: 4L0696RUSI1

Section 3. RF Power Output

NAME OF TEST: RF Power Output

TESTED BY: Kevin Rose

PARA. NO.: 2.985

DATE: 19 DEC. 2004

Measurement Results: Complies.

Measurement Data:
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Nemko USA

EQUIPMENT: 431x VHF Transceiver

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.:

4L.0696RUS1

Nemko USA

Job No.: 4L0696

Nemko

RF Power Output (Conducted

Dallas Headquarters:

802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Specification: CFR 47, Part 2
Tested By: Kevin Rose
E.U.T.: 431X Mobile

Date: 1/19/2005

Temperature(°C): 23
Humidity(%) 42

Configuration: Transmit
Detector: Average

Power Meter: 2072

Test Equipment Used:

Directional Coupler:

Power Sensor: 2071

Cable #1: 1629

Load: Cable #2:
Spectrum Analyzer: Cable #3:
Attenuator #1 1064 Cable #4:
Attenuator #2: 1604 Cable #5:
Attenuator #3: Cable #6:
Attenuator #4:
Measurement Uncertainty: +/- .7 dB
136 MHz 154 MHz 174 MHz 136 MHz 154 MHz 174 MHz
Test Conditions Carrier Power(watts) Rel. to Rated
RF RF RF
RF Channel Low RE g/[hiz‘\innel RE f]flga]:l nel Channel | Channel | Channel
Low Mid High
Trom Viom 18.7 229 21.4 -0.29 0.59 0.29
Vinin 16.8 20.7 19.7 -0.75 0.14 -0.07
Vinax 19.2 23.1 21.6 -0.17 0.62 0.34
Toin Viom - - -
Vmin - - -
Vinax - - -
Tmax Vnom - ~ -
Vmin - - -
Vinax - - -

Maximum deviation from rated(normal test conditions)dB: 0.59

Maximum deviation from rated(extreme test conditions)dB: -0.75
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUS1
Section 4. Modulation Characteristics

NAME OF TEST: Modulation Characteristics PARA. NO.: 2.987
TESTED BY: Kevin Rose DATE: 29 Nov. 2004
Measurement Results: Complies.

Measurement Data: See following pages

Description of modulation: Modulation input to the radio is voice via a microphone. The radio
has three modes of operation:

1) Narrow band voice for 12.5 kHz channels

2) Wideband voice for 25 kHz channels

3) Data modulation. In this mode the voice input signal goes through a Vocoder to translate
the audio to data.

Description of baseband filtering: The radio has a low-pass audio filter.
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUS1
Section 4.1 Audio Frequency Response

NAME OF TEST: Audio Frequency Response PARA. NO.: 2.987(a)
TESTED BY: Kevin Rose DATE: 7 DEC. 2004

Response(dB Rel. to 1000 Hz)

Frequency(Hz)
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUS1
Section 4.2 Audio Low-Pass Filter Response

NAME OF TEST: Audio Low-Pass Filter Response PARA. NO.: 2.987(a)
TESTED BY: Kevin Rose DATE: 7 DEC. 2004

AF Low Pass Filter Response(dB Rel. to 1000 Hz)

N
o

-40

Response(dB Rel. to 1000 Hz)
& .
o

-50

Frequency(Hz)

Page 11 of 59




Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUS1

Section 4.3 Modulation Limiting

NAME OF TEST: Modulation Limiting PARA. NO.: 2.987(b)

TESTED BY: Kevin Rose DATE: 7 DEC. 2004

Modulation Lirviting

25

=
)]

=1 kHz
—4=25kH
=300 Hz

Max. Deviation (kHz)

=y

05

85 80 70 60 55 50 0 30 20 10 0 10 15
AF Input Level(dBim)

Maximum deviation for non-voice modulation _ +/-3  kHz.
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Section 5. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
TESTED BY: Kevin Rose DATE: 9 DEC. 2004
Measurement Results: Complies.

Measurement Data: See attached data
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Nemko USA

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver

PROJECT NO.:

4L.0696RUS1

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

0 / \

Data Occupied
Page 1 of 6 Complete X
Job No.: 410696 Date: 12/9/2004 Preliminary:
Specification: Part 90/RSS 119 Temperature(°C): 21
Tested By: Kevin Rose Relative Humidity(%) 33
E.U.T.: 431xx vhf analog radio
Configuration:
Sample Number: 1
[Location: Lab 1 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots
Test Equipment Used
Antenna: Directional Coupler: 1054
[Pre-Amp: Cable #1: 1627
Filter: Cable #2:
[Receiver: 1036 Cable #3:
Attenuator #1 1470 Cable #4:
Attenuator #2: 1471 Mixer:
Additional equipment used:
[Measurement Uncertainty: _+-17dB
e Rer 1 111 ay=i%] oo Rt t Spueis;
@Ref Lvl 339.40 dBm VBW 100 Hz
41.8 dBm 136.00025050 MHz SWT 25 s Umit aBm
41.5
42.7 dp Offset
30 A
20
10 NN \
. AL | .
; . |
-10 2 1 i l
oo | | w LU, EN |
-30 L/ A‘ /W hk \d
N4
-40
-50
58 .4 I I
Center 136 MHz 5 kHz~ Span 50 kHz
Marker 1 [T21 RBW 100 Hz RF Att 20 dB
Ref Lvl 41.26 dBm VBW 100 H=z
41.6 dBm 136.00010020 MH=z SWT 50 s Unit dBm
41 .6
42.7 dp Offset
30
20

o / LU )\

71[] Ol 1 1 I .I I
-20 1 ¥
-30 4 'l*/ N

-40 .

Al A e AP b o

75wa

Center 1368 MHz 10 kHz~ Span 100 kHz
ate: 09 . DEC.2004 10:52:30
Notes: 136 Narrowband - 16KOF3E

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -35 dBm
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Nemko USA FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Data Occupied
Page 3 of 6

Job No.: 410696 Date: 12/9/2004

Specification: Part 90/RSS 119 Temperature(°C): 21

Tested By: Kevin Rose Relative Humidity(%) 33

IE.U.T.: 431xx vhf analog radio

[Configuration:

e Rer T L1131 RO TOT RE AT Spuei=)
@Ref Lvl -43.73 dBm VBW 100 Hz
41.6 dBm 173.9?500000 MHz SWT o5 s Unit aBm
41.5
22.7 Op Offoot | 1
30
20 -
10 [ |
a M
-10 [wTm] L m N Jnull A /- {\L4 LD l"Unu‘
_20 ] , I A, S
= |/ AP ~ N
-40 T Y
-50 h w
,EB_AI I |
Center 174 MHz 5 kHz~ Span 50 kHz
Marker 1 [T21 RBW 100 H=z RF Attt 20 dB
Ref Lvl -46.09 dBm VBW 100 H=z
41.56 dBm 173.895000000 MHz SWT 50 s Unit dBm
41.6
42.7 dB Offset
30
20
10 / \ B
5 VA N
-10 L3l 10000
o0 I/ 1/ AU L \II
-30
-40 U l. i M |
—BDMﬂmw o) Y lh 2 II
58 .
Center 174 MHz 10 kHz~ Span 100 kHz
ate: 039 .DEC.2004 11:18:30
Notes: 174 Narrowband - 16KOF3E

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -35 dBm
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Nemko USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Dallas Headquarters:
802 N. Kealy
e m ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Occupied Bandwidth
Page 2 of 6
Job No.: 410696 Date: 12/9/2004
Specification: ~ Part 90/RSS 119 Temperature(°C): 21
Tested By: Tom Tidwell Relative Humidity(%) 33
E.U.T.: 43100 vhf analog radio
Configuration:
> = 3 =1 S S B ay=ii oo R/t t F—o5
@ Ref Lvl ~46.06 dBm VBUW 100 Hz
41.6 dBm 153.97500000 MHz SWT 25 s Umit dBm
41.5
42.7 dB Offset -
30 A
20
0 N LI
’ T
i I Y I L1 WL
_20 ] 1 l IU H\A{J V\‘\A m‘l |
a0 V1l “wy Jll N
a0 v ! . .
eo W Eaﬁ%
58 .4 | |
Center 154 MHz 5 kHz~ Span 50 kHz
Marker 1 [T21 RBW 100 Hz RF Att 20 dB
Ref Lwv1 -43.11 dBm VBW 100 Hz
41.6 dBm 153.95000000 MH=z SWT 50 s Unit dBm
41.6
42.7 dp Offset
30 'I
20
0 / \
5 / N
-10 O 100
] LAY AN ¥
Center 154 MHz 10 kHz~ Span 100 kHz

ate:

03 .DEC.2004

11:12:34

Notes:

154 Narrowband - 16KOF3E

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -35 dBm
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Nemko USA

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
e m ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Occupied
Page 4_of 6
Job No.: 410696 Date: 12/9/2004
Specification: Part 90/RSS 119 Temperature(°C): 21
Tested By: Kevin Rose Relative Humidity(%) 33
IE.U.T.: 431xx vhf analog radio
[Configuration:
T Rer T T 1 T ROW TOGQ 1 IANEE = O oD
@Ref vl 36.11 dBm VB 100 Hz
43.7 dBm 174.00005010 MH=z SWT 25 s Unit dBm
43 .7 T *
#o— POt &
30 LAl ARt
20 M—U/, \a
10
o
o o i k%
I —— 7 AW N
_20 L ﬂJ“ Myi wu. J
-30 ! .:"“V Ml
=55 | ] I Ml |
Center 174 MHz 5 kHz~ Span 50 kHz
Marker 1 [T2] RBW 100 H=z RF Attt 30 dB
Ref Lvl -45.60 dBm VBW 100 Hz
43.7 dBm 173.95000000 MHz SWT 50 s Unit dBm
43 .7 T
oot 1
30
> 7 *
. /7 W\
a
I VAR A N
20 /L AN AN
. VA W] ey Y
e | RTH - Y
= I | ]
Center 174 MHz 10 kHz~ Spamn 100 kHz

ate:

0SS .DEC.2004

11:40:21

Notes:

174 11KOF1D - Mask D

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -7 dBm
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Nemko USA

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Occupied Bandwidth
Page 5 of 6
Job No.: 410696 Date: 12/9/2004
Specification: ~ Part 90/RSS 119 Temperature(°C): 21
Tested By: Tom Tidwell Relative Humidity(%) 33
E.U.T.: 43100 vhf analog radio
Configuration:
> FerReT—T TS REH sasisan s RF—=rtt Sans i
\@Ref Lvl1 -45.04 dBm VBW 100 Hz
43.7 dBm 154.02500000 MHz SWT 25 s Unit dBm
43.7
= oo st 3
30 .\JI M4 |
20 i I
0 Wk M
i
=] 4
I — | A I W |
-20 174 ‘,‘ A
_30 ‘f\/ | A/\V "L‘
hd v
I T T e L |
| =5°9 | | -l |
Center 154 MHz 5 kHz~ Span 50 kHz
Marker 1 [T2] RBW 100 Hz RF Att 30 dB
Ref Lvl1 -46.03 dBm VB 100 Hz
43.7 dBm 154 .05000000 MH=z ST 50 s Unit dBm
43.7 T
= oo st
- N
o VAN AN
5 /[ Y\
I - T A L
_20 VANAEFS ANERN N
o VANV IR
_40 MW‘
ANy i Ushondarfoidontadpindey
s pxvaaa | | | ]
Center 154 MHz 10 kHz~ Span 100 kHz
ate: 0S.DEC.2004 11:45:36
Notes: 154 11KOF1D - Mask D

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -7 dBm
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Nemko USA

EQUIPMENT: 431x VHF Transceiver

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.: 4L0696RUSI1

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot

Page 6 of 6
Job No.: 410696
Specification: Part 90/RSS 119
Tested By: Tom Tidwell

E.U.T.: 43100 vhf analog radio

Occupied Bandwidth

Date: 12/9/2004
Temperature(°C): 21
Relative Humidity(%) 33

Configuration:

> FETReT TS y=in TR Rt Sei=
@Ref Lvl -45.85 dBm =N 100 Hz
43 .7 dBm 136.02500000 MH=z SWT 25 s Unit dBm
437 =+ 4 (=) o T =AY -
30 ﬂ
20 LU N
0 il Ay
a 4§ /\{ M« L.
1o Nl ARy A
0 | ol P I Y, [
L Y N 4 VI
N TV e st 2 ST
=75l I ] | il |
Center 136 MHz 5 kHz~ Span 50 kHz
Marker 1 [T2] RBI 100 Hz RF Att 30 dB
Ref Lvl -46.03 dBm VBW 100 Hz
43.7 dBm 136.05000000 MH=z SWT 50 s Unit daBm
43 .7
=+ 4 (=) o T =AY
30 2
2 Y, =
0 VA TN
o /[ 1\
o I M N
-20 IV/ I A1\ U \J
LI BTV
40 | i
Pl to-tp it ’QMMM
575 | | |

Center 136 MHz

ate: 0S8 .DEC.2004

11:51:383

10 kHz~

Span 100 kH=z

Notes: 136 11KOF1D - Mask D

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -7 dBm
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Nemko USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Occupied Bandwidth
Page 6 of 6
Job No.: 410696 Date: 12/9/2004
Specification: ~ Part 90/RSS 119 Temperature(°C): 21
Tested By: Tom Tidwell Relative Humidity(%) 33
E.U.T.: 43100 vhf analog radio
Configuration:
7 e Tta T T I7 ST THT T Rt t o5
\@Ref Lvl -B6.17 dB VBW 100 Hz
43.7 dBm 22.344683838 kHz SWT 25 s Unit dBm
43.7
=3 4 =} O T =a
30 ‘ l
20
10 llﬂl [l .\ 1
5 | ul I RINwiN
I — Wi JuriEr
il A I N 1
I L R 11
. i At G
40 AP AL
572 | | | i
Center 136 MHz 5 kHz~ Span 50 kHz
Marker 1 [T2] RBW 100 Hz RF Att 30 dB
Ref Lvl1 -46.58 dBm VB 100 Hz
43.7 dBm 136.05000000 MH=z ST 50 s Unit dBm
43.7
7+ OO fset
o WA
20
B
10 "{'
0 ; T t
- 10fso=1os
il i
o | A M, |
a0 porS” S M,
572 | | | ]
Center 136 MHz 10 kHz~ Span 100 kHz
ate: 03 .DEC.2004 12:33:27
Notes: 136 broadband - 16K0F3E
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz
AF level: -35 dBm
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Nemko USA

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Occupied Bandwidth
Page 6 of 6
Job No.: 410696 Date: 12/9/2004
Specification: ~ Part 90/RSS 119 Temperature(°C): 21
Tested By: Tom Tidwell Relative Humidity(%) 33
E.U.T.: 43100 vhf analog radio
Configuration:
7 =0 B = B T B ay=ini T Rt T o5
@Ref Lvl —44.98 dBm VBW 100 Hz
43.7 dBm 153.397500000 MHz SWT 25 s Unit odBm
43.7
=3 4 a o1 T = C -
30 Q)
0 I l
T ]
10
’ il L ,
-10 — 0 TUD4 | h 1"" Lu
_20 L A W .
11— L I
_a0l3 A‘{LA'.A}W LVTNUN, A
|
_ [
- | | |
Center 154 MHz 5 kHz~ Span 50 kHz
Marker 1 [T21 RBW 100 Hz RF Att 30 dB
Ref Lvl —-47.52 dBm VBW 100 Hz
43 .7 dBm 153.95000000 MHz SWT 50 s Unit dBm
43.7
T —OpP—Offsot
20 ] {1
-0 W A j -
10 l
= 15 SO 08 [ \ - |
e
-30 “
_40 pr™ WVJ\VA | |
_ o B ety ot lodh p GhAansoupunfuspasing i
2750 |
Center 154 MHz 10 kHz~ Span 100 kHz
ate: 0S.DEC.2004 13:15:19
Notes: 154 broadband - 16K0F3E

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -35 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Occupied Bandwidth
Page 6 of 6
Job No.: 4L0696 Date: 12/9/2004
Specification: ~ Part 90/RSS 119 Temperature(°C): 21
Tested By: Tom Tidwell Relative Humidity(%) 33
E.U.T.: 43100 vhf analog radio
Configuration:
> e Tt T LT I7 RS T Rt T Spei=;
@Ref Lvl ~9.06 dB VBUW 100 Hz
43.7 dBm 0 .00000000 Hz SWT 25 s Unit dBm
43
=3 4 (=] o T = C -
30
-0 I g
o Y N
¥
0 4 L
- 10ls—t= I j, L \ UI
B
20 [ A W L

_aa NI

,mlwmwm:l

==
A=
=
£
é

P U .

A
A4

-50]| I
56 .
Center 174 MHz 5 kHz~ Span 50 kHz
Marker 1 [T2] RBW 100 Hz RF Att 30 dB
Ref Lvli —-47 .52 dBm VBW 100 H=z
43.7 dBm 173.95000000 MH=z SWT 50 s Unit dBm
43 .7,
=4 7 (=) o T = T I
30 ‘I'
y |
20 B
10
0

- 10fso=1ro5
-20

. A M. 1
74DWWWNMPU° ‘ - wv“h'A Wwwy TPV

-s0fF
557 3l I I I
Center 174 MHz 10 kH=z~ Span 100 kH=z
ate: 038 .DEC.2004 13:18:50
Notes: 174 broadband - 16K0F3E
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -35 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Occupied Bandwidth
Page 1 of 3 Complete X
Job No.: 410696 Date:  1/13/2005 Preliminary:
Specification: Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 45
E.U.T.: 431X Mobile
Configuration:
Sample Number: 1
Location: Lab 1 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots

Test Equipment Used

[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1629
Filter: Cable #2:
Receiver: 1036 Cable #3:
Attenuator #1 1064 Cable #4:
Attenuator #2: 1604 Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7 dB

= RBW T00 Hz RFE ATT U dB
é? Ref Lvl1 VB 100 Hz

43 .3 dBm SWT 25 s Unit dBm
43 .
40 9.6 HB Qffset *

30 JMKALI

. Y
. VA A
I}

/ A\
T Mﬂ N

J‘ll
il b |
x;-,mh W W Ay Wb

TV RN T ufs

-40

-50
|56 .7
Center 136 MHz 5 kHz~ Span 50 kHz
ate: 13 . JAN.2005 10:03:16

Notes: 8KOF1E/8K0F1D - Mask D
AF Input: -7 dBm
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Nemko USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
e m ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Occupied Bandwidth
Page 2 of 3
Job No.: 410696 Date: 1/13/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 45
E.U.T.: 431X Mobile
Configuration:
£ RBW 100 Hz RF ATT U dB
‘@Ref Lvl VB 100 Hz
43 .3 dBm SWT 50 s Umit dBm
*2; 9.6 HB Offset
40 A
- /n/ RH\
) / "r \\ \
) / }/ \h \
D J \'L
- 10l =g=77s / ]\[ \'
-20 V’
-30 JJ‘,
\‘,‘U \ ) }1
I J W Rerbl g | ” "
—40 \ T | / /Iuﬂ,'»'}‘w|j“1:j\"'. ‘k \f'&‘du,‘]\‘ mi JM L”W | ﬂ,‘. | Y \'
Ut ¢ | A, \ \ b L A I Wiy
WL DAY v WA UAR AR R
-50
56 . 7
Cemnter 136 MHz 10 kH=z~ Sparm 100 kH=z
ate: 13.JAN.2005 10:07:40
Notes: 8KOF1E/8KOF1D - Mask D

AF Input: -7 dBm
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Nemko USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: _ 431x VHF Transceiver PROJECT NO.: 4L0696RUS1
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Occupied Bandwidth
Page 3 of 3
Job No.: 410696 Date: 1/13/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 45
E.U.T.: 431X Mobile
Configuration:
7 =0 B = B T B ay=ini T Rt T Spai=i
@Ref Lvl -45.04 dBm VBW 100 Hz
43.7 dBm 154.02500000 MHz SWT 25 s Unit dBm
43.7
=3 P a o1 T = C d -
30 .“I )
0 i I
o Wad s A"
a n
e I 7 d v ™y,
oo | sl AN U Uay [
_30 v /V Il vu"‘y l«% “L\u N
B T Y T e Ak e AR T e
755@ I |
Center 154 MHz 5 kHz~ Span 50 kHz
Marker 1 [T21 RBW 100 Hz RF Att 30 dB
Ref Lvl ~46.03 dBm VBW 100 Hz
43 .7 dBm 154 .05000000 MHz SWT 50 s Unit dBm
43.7 r
= oo o=t
o ) -
o VAN AN .
5 /[ P \
i U N
0 VA AEFE ARV
o P ] N, Y
40 — J e WMWM‘
Y e ! ’WWW&W
56 .
Center 154 MHz 10 kHz~ Span 100 kHz
ate: 0S.DEC.2004 11:45:36
Notes: 8KOF1E/8K0F1D - Mask D

AF Input: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Occupied Bandwidth
Page 4 of 3
Job No.: 4L0696 Date: 1/13/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 45
E.U.T.: 431X Mobile
Configuration:
> et TS 7 REH T Rt Saasic
\%Ref Lvl 36.11 dBm VB 100 Hz
43.7 dBm 174.00005010 MHz SWT 25 s Unit dBm
43.7 )
*
#Ho— TP Offset

30 i W ak | A

20 Al A

10

0 i i %
ol i 4Ry N

= v
_20 |l/ I‘F'/ /\J‘J M W \]'
~-30 ‘b IJ/"'V ‘\% WJ'

T T W“W‘*’%W@ﬁﬁ
50 A
- | | | ]

Center 174 MHz 5 kHz~ Span 50 kHz
Marker 1 [T2] RBW 100 Hz RF Attt 30 dB
Ref Lvl -45.60 dBm VBW 100 Hz
43.7 dBm 173.95000000 MHz SWT 50 s Unit dBm
43 .7
== OOt fs=t
30 P N

20 /‘ \ *
10 /) N\

- 10f=e=
-20 |/

4 \
o TPTTYWT W Ty “'q‘W“v o WWWWMM
,Eg%h i I | |

Center 174 MHz 10 kHz~ Span 100 kHz
ate: 0S8 .DEC.2004 11:40:21

Notes: 174 digital
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Section 6. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ Antenna Terminals PARA.NO.: 2.991

TESTED BY: Kevin Rose DATE: 24 Nov. 2004
Measurement Results: Complies.
Measurement Data: See attached data
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Nemko USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUS1
Dallas Headquarters:
802 N. Kealy
Nemko
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 1 of 9 Complete X
Job No.: 410696 Date:  1/12/2005 Preliminary:
Specification: Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
Sample Number: 1
Location: Lab 1 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1629
Filter: Cable #2:
Receiver: 1036 Cable #3:
Attenuator #1 1064 Cable #4:
Attenuator #2: 1604 Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7 dB
% Marker T [TT] RBNW T TH=z RFE ATt U dB
@Ref Lvl1 —-20.72 dBm VB 1 MH=z
39.3 dBm 271.91354144 MH=z SWT 12.5 ms Umit dBm
39.
43[.3 @B [Oflf480 [ MHZ 1 Hz A
30
20
10
a
-10
_ool—u ol o
30 | t A IV A
LM A AN AMUA
-40
-50
60 .7
Center 387.23883346 MHz Span 4.897 GHz
ate: 12.JAN.2005 16:139:55
Notes: 136 DIG 8KOF1E/8KOF1D - Mask D
AF Input: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
e m ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 2 of 9
Job No.: 410696 Date: 1/12/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
2 Marker 1 L[TT1] RBW T TTH=z RF ATT U dB
Ref Lvl -21.65 dBm VB 1 MH=z
39.3 dBm 310.68098356 MHz SWT 12.5 ms Umit dBm
39.
439|.3 @B |Of[fd4HP [ MHZz 1 Hz &
30
20
10
8]
-10
-20 I iolinl =
-30 3 . I [T
h oM A A
-40
-50
60 .7
Center 387.23883346 MH=z Span 4.397 GHz
ate: 12.JAN. 2005 16:21:10
Notes: 154 DIG 8K0F1E/8KOF1D - Mask D
AF Input: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 3 of 9
Job No.: 410696 Date: 1/12/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
3 Marker 1 T[TT1] RBW 1T THz RF ATt U dB
Ref Lvli -20.10 dBm VB 1 MH=z
38.3 dBm 347.77084954 MHz SWT 12.5 ms Unit dBm
39.
43|.3 @B [Oflf 40 MH=z 1 Hz 5
30
20
10
[u]
-10
_ool——bu ol od
-30 l
YIS DRSS VWaalha Py Vv
WWMWAM‘-&J\.MLMUMW N wf“»\l‘\db.la/‘-’"\”“’"
-40
-50
60 .
Center 387.2883346 MHz Span 4.87 GHz
ate: 12.JAN.2005 16:22:34

Notes: 174 DIG 8KOF1E/8KOF1D - Mask D
AF Input: -7 dBm
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Nemko USA

EQUIPMENT:

431x VHF Transceiver

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.:

4L.0696RUS1

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 1 of 9 Complete X
Job No.: 410696 Date:  1/12/2005 Preliminary:
Specification: Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
Sample Number: 1
Location: Lab 1 RBW: Refer to plots
Detector Type: Peak VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler:
Pre-Amp: Cable #1: 1629
Filter: Cable #2:
Receiver: 1036 Cable #3:
Attenuator #1 1064 Cable #4:
Attenuator #2: 1604 Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7 dB
% Marker T [TT1] RBW T THz RF ATt dB
Ref Lvl -20.81 dBm VB 1 MH=z
339.3 dBm 271.91354144 MHz SWT 12.5 ms Umit dBm
39.
48[.3 @B |0f|f 480 |MHz 1 Hz a
30
20
10
8]
-10
-20 I 200 ==
_3p " PV it A aad
-40
-50
60 .7

Center 387.23883346 MHz

ate: 12.JAN.2005 16:08:10

Span 4.87 GHz

Notes: 136 MHZ Wideband - 16K0F3E

AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz

AF level: -7 dBm
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Nemko

USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
e m ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 2 of 9
Job No.: 410696 Date: 1/12/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
£ Marker 1 L[TT1] RBW T TTH=z RF ATT U dB
Ref Lvl -22.01 dBm VB 1 MH=z
39.3 dBm 310 .680398356 MHz SWT 12.5 ms Unit dBm
39.
49(.3 @B |0f|f 480 [MHz 1 Hz =
30
20
10
u]
-10
-20 I 200 =
-30 PR
A AWV\/\VA\N./U" N ¥
T Mw/\w«,JUwJ LMJ }-—Wn‘\ﬁ M A AN M».L\VW\}\NW
-40
-50
60 .7
Center 387.23983346 MH=z Span 4.87 GH=z
ate: 12.JAN. 2005 165:12:18
Notes: 154 MHZ Wideband - 16K0F3E
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz
AF level: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Dallas Headquarters:
802 N. Kealy

Nemke

Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 3 of 9
Job No.: 4L0696 Date: 1/12/2005
Specification: Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
= Marker 1T TTT] RBW T TTH=z RF ATT U dB
Ref Lvl -20 .54 dBm VB 1 MH=z
39.3 dBm 347 .770384854 MHz SWT 12.5 ms Umit dBm
39.
48(.3 @B |of|f 480 | MHz 1 Hz 5
30
20
10
8]
-10
_20l—e ol o
-30 ‘ l
ol A At A Jp IS SN
L AA AN NN NM”JL’\) wn»l@.w\,'\lﬂ‘ l
-40
-50
60 .7
Center 387.2383346 MHz Span 4.397 GHz
ate: 12.JAN.2005 16:13:45

Notes: 174 MHZ Wideband - 16K0F3E
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz
AF level: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 4_of 9
Job No.: 410696 Date: 1/12/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
£ Marker 1T TTT] RBNW T TIHz RF ATt U dB
Ref Lvli -20.72 dBm VB 1 MH=z
39.3 dBm 271.91354144 MH=z SWT 12.5 ms Umit dBm
39.3
49(. 3 §@B |0f|f 480 [MHz 1 Hz -
30
20
10
8]
-10
—-20 0 20 =h=
_30 " \ [AMAAR A
AN~ M LN
V/\‘HI\ML}"\\W’MJ\“M A"‘J\/Ll—tw LMt iV
—40
-50
60 .7
Center 387.2383346 MHz Span 4.397 GHz
ate: 12 . JAN. 2005 165:15:44
Notes: 136MHZ NB 11KOF3E - Mask D
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz
AF level: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 5 of 9
Job No.: 410696 Date: 1/12/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
3 Marker 1 T[TT1] RBW 1T THz RF ATt U dB
Ref Lvli -22.02 dBm VB 1 MH=z
38.3 dBm 310.68088356 MH=z SWT 12.5 ms Unit dBm
39.
43|.3 @B [Oflf 40 MH=z 1 Hz 5
30
20
10
[u]
-10
_20 ] ol i
-30 i l - AN LA
A RN BV PNV, WY\
Y Y J\J\‘v}»\) ) WA J\AJL\»WML'"’A“
-40
-50
60 .
Center 387.2883346 MHz Span 4.87 GHz
ate: 12.JAN.2005 16:16:45
Notes: 154 NB 11KO0F3E - Mask D
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz
AF level: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 6 of 9
Job No.: 410696 Date: 1/12/2005
Specification: ~ Part 90/RSS 119 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 64
E.U.T.: 431X Mobile
Configuration:
£ Marker 1 L[TT1] RBW T TTH=z RF ATT U dB
Ref Lvl -20.539 dBm VB 1 MH=z
38.3 dBm 347.77084954 MHz SWT 12.5 ms Unit dBm
39.
49(.3 @B |Of|f 480 |MHz 1 Hz 5
30
20
10
8]
-10
-20 I 200 =
-30 | I |~ Nt
NN N
-40
-50
60 .7
Center 387.23983346 MH=z Span 4.87 GHz
ate: 12 . JAN. 2005 16:17:48

Notes: 174 NB 11KO0F3E - Mask D
AF Input: 2.5 kHz tone at 16db above nominal deviation at 1 kHz
AF level: -7 dBm
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Section 7. Field Strength of Spurious Emissions

NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.993
TESTED BY: Kevin Rose DATE: 10 JAN. 2005
Measurement Results: Complies.

Measurement Data: See attached data

Note: The frequency spectrum was searched from 10 MHz up to 10 GHz. All emissions
within 20 dB of the specification limit are reported.
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Nemko USA

EQUIPMENT:

431x VHF Transceiver

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.: 4L0696RUSI

Test Data - Radiated Emissions

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Sample Number:

Field Strength of Spurious Emissions

Complete X

Preliminary

Page 1 of 1
Job No.: 4L0696R Date: 1/10/2005
Specification: PART 90 Temperature(°C): 23
Tested By: Kevin Rose Relative Humidity(%) 63
E.U.T.: VHF 20 WATT PTT RADIO
Configuration: ~ CW TRANSMIT

Peak rf power output(dBm): 43

1

Location: Lab 2 RBW: 1 MHz Measurement
Detector Type: Peak VBW: 1 MHz Distance 3m
Test Equipment Used

[Antenna: 759 Directional Coupler: #N/A

Pre-Amp: #N/A Cable #1: 1484

Filter: #N/A Cable #2: 1485

Receiver: #N/A Cable #3: #N/A

Attenuator #1 #N/A Cable #4: #N/A

 Attenuator #2: #N/A Mixer: #N/A

[Additional

lequipment used:

Measurement

[Uncertainty: +/-.7dB

Thes e Met.er Antenna | Cable Pre-Amp Corre?ted :
(MHz) Reading | Factor Loss Gain (dB) Reading ERP (W) | ERP (dBm) dBc Polarity Comments
(dBuVv) (dB) (dB) (dBuV/m)
308 34.59 133 1.3 49 0.000000 -46.0 -89.0 \ CORRECTED
308 43.42 13.3 1.3 58 0.000000 -37.2 -80.2 H CORRECTED
462 28.8 17.1 2.2 48 0.000000 -47.1 -90.1 \ CORRECTED
462 37 17.1 2.2 56 0.000000 -38.9 -81.9 H CORRECTED
616 48.7 19.9 2 71 0.000003 -24.6 -67.6 \ CORRECTED
616 47.45 19.9 2 69 0.000003 -25.9 -68.9 H CORRECTED
770 39.26 22 2.2 63 0.000001 -31.8 -74.8 \ CORRECTED
770 40.63 22 2.2 65 0.000001 -30.4 -73.4 H CORRECTED
Notes:
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Nemko USA

EQUIPMENT:

431x VHF Transceiver

FCC PART 90, SUBPART I

PRIVATE LAND MOBILE TRANSMITTER

PROJECT NO.:

4L.0696RUS1

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:

802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Field Strength of Spurious Emissions

Page 1 of 1 Complete X

Job No.: 4L0696R Date: 1/10/2005 Preliminary

Specification: PART 90 Temperature(°C): 23

Tested By: Tom Tidwell Relative Humidity(%) 62

E.U.T.: VHF RADIO

[Configuration: ~ CW TRANSMIT

[Sample No: 1

Location: Lab 2 RBW: 1 MHz Measurement

Detector Type: Peak VBW: 1 MHz Distance: 3m

Test Equipment Used

[Antenna: 759 Directional Coupler:

Pre-Amp: Cable #1: 1485

Filter: Cable #2: 1484

Receiver: Cable #3:

Attenuator #1 Cable #4:

| Attenuator #2: Mixer:

[Additional equipment used: 1064 1604

Measurement Uncertainty: +/-3.6 dB

Frequency Meter Correction Pre-Amp Substitution ERP ERP Polarity Comments
Reading Factor Gain Antenna Gain
(MHz) (dBm) (dB) (dB) (dBd) (dBm) (mW)

924 -89.5 29.8 3.7 -56.0 0.00 \
924 -87.5 30.4 3.7 -53.4 0.00 H
1078 -79.8 31.5 4.8 -43.5 0.000044 N4
1078 -82.3 31.1 4.8 -46.4 0.000023 H
1232 -90.8 31.5 4.8 -54.6 0.000003 \
1232 -92.6 31.1 4.8 -56.8 0.000002 H
1386 -81.7 31.5 4.8 -45.4 0.00 N4
1386 -79.8 31.1 4.8 -44.0 0.00 H
1540 -89.5 29.9 6.4 -53.3 0.000005 \
1540 -91.4 32.7 6.4 -52.4 0.000006 H

EUT was scanned from 30MHz to 1GHz
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUS1

Photographs of Test Setup

FRONT VIEW

REAR VIEW
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Section 8. Frequency Stability

NAME OF TEST: Frequency Stability PARA. NO.: 2.995
TESTED BY: Kevin Rose DATE: 14 DEC. 2004
Measurement Results: Complies.

Measurement Data: See attached data
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER
EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Dallas Headquarters:
802 N. Kealy
Tel: (972) 436-9600
Nemko Dallas, Inc. Fax: (972) 436-2667
Frequency Stability

Page 1 of |
Job No.: 4L0696 Date: 12/8/2004
Specification: Pt90 Temperature(°C): 20
Tested By: Kevin Rose Relative Humidity(%) 45
E.U.T.: 431X Mobile Radio
Configuration:  Tx
Sample Number: 1

Test Equipment Used
Antenna: Chamber 283
Pre-Amp: Cable #1:
Filter: Cable #2:
Receiver: 1036 Thermometer 619
Attenuator #1 1064
Attenuator #2: 1604
Measurement
Uncertainty: 1x10"ppm Standard Test Frequency 154.000344 MHz
o Measured Rho Test |Fregeuncy| Limit Error

Temp  (C)|  Erequency (MHz) Voltage | Error (Hz) | (+/-Hz) (ppm) Comment

20 154.000344 13.3 0 308.0 0

20 154.000344 15.3 0 308.0 0.0

20 154.000344 11.3 0 308.0 0.0

50 154.000282 13.3 -62 308.0 -0.4

40 154.000172 13.3 -172 308.0 -1.1

30 154.000141 13.3 -203 308.0 -1.3

10 154.000407 13.3 63 308.0 0.4

0 154.000532 13.3 188 308.0 1.2

-10 154.000540 13.3 196 308.0 1.3

-20 154.000548 13.3 204 308.0 1.3

-30 154.000490 13.3 146 308.0 0.9

Notes:
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1
Section 9. Transient Frequency Behavior

NAME OF TEST: Transient Frequency Behavior PARA.NO.: 90.214
TESTED BY: Kevin Rose DATE: 10 DEC. 2004
Measurement Results: Complies.

Measurement Data: See attached data

Measurement Conditions: Temperature: 23 °C

Humidity: 48 %
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER
EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI

Tek Run: 50.0KkS/s Sample |NiFE
[

1AL 2.9mV
l@: —6.4my

"5.00m

V" "TRZ 1,00 Vih M5.00ms CR1\ —11.5MV 16 Dec 2004

11:32:12
Switch on Condition — 12.5 kHz Channel Spacing
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Tek Run: 50.0KkS/s Sample |NiFE
[ Fof
T T T T T T T T T T T A 2 omy
@: —6.4my

K 5.00mv  Ch2 T.00 Vi M5.00ms Chi 7 —11.5mV 16 Dec 2004
11:32:56
Switch off Condition — 12.5 kHz Channel Spacing

Page 45 of 59



Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Tek Run: 50.0KkS/s Sample |NiFE

. ¥
i T X

CAI2.9mV Chi
@: —6.4my || Bandwidth

Full

{\ : : : I : : : : 1 100 MHz

p

L E 20 MHz

Bandwidth Position Offset

Switch On Condition — 25 kHz Channel Spacing

Cal Probe
tnitialized

DC

‘Coupﬁng
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Tek Run: 50.0KkS/s Sample |NiFE 0
[

G 5.00mv Ch2 T.00 V& M5.00ms Chi F —11.5mv

Switch Off Condition — 25 kHz Channel Spacing
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER
EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
Section 10. Test Equipment List
Nemko ID Description Manufacturer Serial Number | Calibration Calibration
Model Number Date Due
2072 Power Meter HP GB39401848 03/12/04 03/12/05
E4418B
2071 Power Sensor Agilent MY41495174 n/a n/a
E9304A
1048 50 OHM LOAD NARDA 254 Cal B4 Use N/A
27470
1064 ATTENUATOR NARDA NONE CBU N/A
776B-20
1036 SPECTRUM ROHDE & SCHWARZ 830844/006 03/22/04 03/23/06
ANALYZER FSEK30
1469 10 db Attenuator DC 18 MCL Inc. NONE CcBU N/A
GHz BW-S10W2 10db
DUAL DIRECTIONAL
1054 COUPLER NARDA 34366 Cal Not Req N/A
3020A
1629 CABLE, 6 ft MEGAPHASE N/A CcBU N/A
10311 1GVT4
1304 HORN ANTENNA ELECTRO METRICS 6151 09/22/03 09/22/05
RGA-60
1464 Spectrum analyzer Hewlett Packard 3551A04428 07/30/04 07/31/06
8563E
1483 Cable 4m Storm N/A 04/14/04 04/13/05
PR90-010-144
1484 Cable 2.0-18.0 Ghz Storm N/A 08/26/04 08/26/05
PR90-010-072
FREQUENCY
1026 COUNTER HEWLETT PACKARD 8232A01493 01/23/04 01/22/05
5350B
Radio Communication
1051 Analyzer Rhode & Schwarz 835875/002 03/12/04 03/12/05
CMTA-54
1053 SIGNAL GENERATOR | ROHDE & SCHWARZ DE22081 06/10/04 06/09/05
SMIQ 03
RECEIVER (20-1000
765 MHz) ROHDE & SCHWARZ 843710/0001 09/12/04 09/11/05
ESVS 30
Oscilloscope digital Tektronix
616 storage 468 B033169 10/11/04 10/11/05
981 Antenna, Loop Rohde&Schwarz
HFH2-Z2 871336/20 Cal Not Req N/A
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

ANNEX A - TEST METHODOLOGIES
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
| NAME OF TEST: RF Power Output PARA. NO.: 2.985
Minimum Standard: Para. No. 90.205(a). The maximum allowable station ERP is

dependent upon the stations HAAT and required service area and
will be authorized in accordance with Table 1 of 90.205(d).

Method Of Measurement:
Detachable Antenna:

The peak power at antenna terminals is measured using an in-line peak power meter. Power
output is measured with the maximum rated input level.
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI

| NAME OF TEST: Audio Frequency Response PARA. NO.: 2.987(a)
Test Method: TIA/EIA-603
Minimum Standard: TIA/EIA-603, Para. 3.2.6 from 300 Hz to 3000 Hz. The

transmitter audio frequency response shall have a nominal 6 dB
per octave pre-emphasis characteristic.

| NAME OF TEST: Audio Low-Pass Filter Frequency Response = PARA. NO.: 2.987(a)

Test Method: TIA/EIA-603
Minimum Standard: TIA/EIA-603
| NAME OF TEST: Modulation Limiting PARA. NO.: 2.987(a)
Test Method: TIA/EIA-603
Minimum Standard: TIA/EIA-603
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI
| NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989

Minimum Standard: Para. No. 90.210, see table 1 below for applicable mask.

Table 1

Frequency Band (MHz) Mask for equipment with Low Pass Filter Mask for equipment without Low Pass Filter

Below 25 AorB AorC

25-50 B C

72-76 B C

150- 174 B,DorE C,DorE

150 Paging only B C

220 - 222 F F

421-512 B,DorE C,DorE

450 paging only B H

806 - 821/ 851 - 866 B G

821 - 824/ 866 - 869 B H

896 - 901/ 935 - 940 I J

902 - 928 K K

929 - 930 B G

Above 940 B C

All other bands B C

Test Method:

RBW: 1% of emission bandwidth in 0 - 1 GHz range. 1 MHz at frequencies above 1 GHz.
VBW: = RBW

The spectrum is search up to 10 times the fundamental frequency.
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

| NAME OF TEST: Field Strength of Spurious PARA. NO.: 2.993

Minimum Standard: Para. No. 90.210, see table 1 for applicable mask.

Test Method: The substitution antenna method was used to measure erp of
spurious emissions. This method is described in EIA/TIA 603.
The field strength of the emission is measured and recorded. The
EUT is then replaced with a substitution antenna of known gain
against a dipole. The substitution antenna is fed with a calibrated
signal which is adjusted until the previously recorded value is
repeated. The erp of the spurious signal is the level required to
repeat the previously measured level. If the substitution antenna
gain is calibrated and expressed as dBi (referenced to an isotropic
radiator instead of a dipole), the result is adjusted by 2.15 dB so
that the result is erp not eirp.
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER
EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI

| NAME OF TEST: Frequency Stability

PARA. NO.: 2.995

Minimum Standard:

within the assigned frequency below in ppm.

Para. No. 990.213. The transmitter carrier frequency shall remain

Table 2
Frequency Band Fixed And Base Mobile Stations
(MHz) Stations > 2 Watts o/p pwr <2 Watts o/p pwr
Below 25 100 100 200
25-50 20 20 50
72-176 5 - 50
150-174 5 5 5
220-222 0.1 1.5 1.5
421-512 2.5 5 5
806 - 821 1.5 2.5 2.5
821 - 824 1.0 1.5 15
851 - 866 1.5 2.5 2.5
866 - 869 1.0 1.5 1.5
869 - 901 0.1 1.5 1.5
902 - 928 2.5 2.5 2.5
929 -930 1.5 - -
935-940 0.1 1.5 1.5
1427 - 1435 300 300 300
Above 2450 - - -

| NAME OF TEST: Transient Frequency Behaviour

PARA. NO.: 2.214

Minimum Standard:

Transient Frequency Behaviour for Equipment Designed to Operate on 25 kHz Channels

Frequency ranges (MHz) All equipment

Maximum Base station and portable radios Mobile Radios
Time intervals ' Frequency difference’ 150 - 174 450 - 500 500 - 512 150 - 174 450 - 500 500 - 512
(kHz) (ms) (ms) (ms) (ms) (ms) (ms)
t* +25 5.0 10.0 20.0 5.0 10.0 5.0
t +12 20.0 25.0 50.0 20.0 25.0 20.0
t:* +25 5.0 10.0 10.0 5.0 10.0 5.0
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz & 6.25 kHz Channels
Maximum Frequency ranges (MHz) All equipment
Time intervals ' Frequency difference’ 150-174 450 - 500 500-512
(kHz) (ms) (ms) (ms)
t +12.5/ £6.25 5.0 10.0 20.0
t +6.25/ £3.125 20.0 25.0 50.0
t* +12.5/ £6.25 5.0 10.0 10.0
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PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

ANNEX B - TEST DIAGRAMS
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Para. No. 2.985 - R.F. Power Output

Power Meter

Transmitter Power 50 ohm
Under Test Sensor Load
Para. No. 2.987(a) - Audio Frequency Response

Audio Receiver Audio Level

Generator Meter
Mic Input

y

Transmitter

Under Test
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Nemko USA

FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver

PROJECT NO.: 4L0696RUS1

Para. No. 2.987(b) - Modulation Limiting

Audio
Generator

Mic Input
v

Transmitter
Under Test

Receiver

Para. No. 2.989 - Occupied Bandwidth

Modulation
Source

Transmitter
Under Test

A

Attenuator

Audio Level
Meter

Spectrum
Analyzer
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Para. No. 2.991 - Spurious Emissions at Antenna Terminals

Equipment Under Calibrated Spectrum
Test Attenuator Analyzer

Para. No. 2.993 - Field Strength of Spurious Radiation

3 METERS

SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

0.8 METER EUT.

NON-CONDUCTING
[<<—— TURN-TABLE

L >
TO TEST RECEIVER/SPECTRUM
ANALYZER

Para. No. 2.995 - Frequency Stability

Ve

Climate Chamber

Frequency

Equipment Under Test Counter

Variable Power
Supply
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Nemko USA FCC PART 90, SUBPART I
PRIVATE LAND MOBILE TRANSMITTER

EQUIPMENT: 431x VHF Transceiver PROJECT NO.: 4L0696RUSI1

Para. No. 90.214 - Transient Frequency Behaviour

Audio
Gen. RF Gen.
Combiner
TX Directional
Under Atten. Coupler
Test
RF Power
. Trigger , Meter
50 Ohm Storage —
Load Scope DOP*
7 Test
Receiver
*DOP (Demodulated Output)
VYoice

This measurement was made using measurement procedure TIA/EIA Land Mobile FM or PM
Communications Equipment Measurement and Performance Standards TIA/EIA-603 February
1993 Telecommunications Industry Association (American National Standard ANSI/TIA/EIA-
603-1992 Approved: October 27, 1992) Para. no. 2.2 Methods of Measurement for Transmitters
Para. no. 2.2.19 Transient Frequency Behaviour (page no. 83).

Data

This measurement was made using measurement procedure TIA/EIA Digital CAFM/CQPSK
Transceiver Measurement Methods TSB102.CAAA Para. no. 2.2.17 Transient Frequency
Behaviour (page no. 74).
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