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1 Applicant information

Client name:
Address:
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E-mail:
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Miltel Communications Ltd

7 Leshem street, P.O.Box 7374, Petach Tikva, 49170, Israel
+972 3926 9550

+972 3924 6550
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Mr. Erez Sharabi

2 Equipment under test attributes

Product name:
Model(s):

Receipt date

Transceiver

1) Irriwise-repeater 153, P/N 74300-001050
2) Irriwise-receiver 153, P/N 74300-001210
7/11/2004

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Test suite:

Miltel Communications Ltd

7 Leshem street, P.O.Box 7374, Petach Tikva, 49170, Israel
+972 3926 9550

+972 3924 6550

erez1@miltelcom.com

Mr. Erez Sharabi

15979
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47CFR part 90, §§90.217(a), part 15 §15.107, §15.109

Date of Issue: 8/31/2004

FCC_90_BS_with_RF_connector_below_120mW (7/15/2004 12:12:42 AM, modified)
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5 Tests summary

Test
Transmitter characteristics
Section 90.205, Maximum output power
Section 90.209, Occupied bandwidth
Section 90.210, Emission mask
Section 90.210, Radiated spurious emissions
Section 90.210, Conducted spurious emissions
Section 90.213, Frequency stability
Section 90.214, Transient frequency behaviour
Section 90.217, Band edge emission
Unintentional emissions

Section 15.107, Conducted emission at AC power port

Section 15.109, Radiated emission

Section 15.111, Conducted emission at receiver antenna port

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Status

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Not required

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product

under test complies in full with the requirements tested.

The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. A. Kruglov, test engineer August 31, 2004 *@\”’ 4
Reviewed by: | Mrs. M. Cherniavsky, certification engineer September 1, 2004 %f

Mr. M. Nikishin, EMC group leader

September 2, 2004

y

Approved by:

Mr. A. Usoskin, C.E.O.

September 5, 2004

i
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6 EUT description

6.1 General information

The EUT, transceiver, is a part of Irriwise™ system intended to provide the farmer/grower with better control over
crop irrigation and farm resources by means of remote data collection and analysis. The transceiver may be used
as a Receiver and/or as a Repeater. The Receiver is installed (with an antenna) at the base station and is
connected to a PC that saves the information and displays it for further analysis. The Receiver is responsible for the
reception of data sent by the transmitters and for its transfer to the PC via a standard RS232 serial connection.

The Repeater is a device which is identical to the Receiver (the same transceiver except that the Receiver has an
external cable for connection to the PC). The Repeater picks up the signals transmitted by the Irriwise™
transmitters and relays them to the Receiver. The Repeater should be located at a strategic point between the
transmitters and the Receiver (base station). This unit operates in 150-170 MHz range with 25 kHz RF channel
spacing, 600 bps data rate, requires 12 V DC power or a battery charged by a solar panel.

Project: 15979, Miltel Communications Ltd Page 5 of 109
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Test specification: Section 90.205, Maximum output power

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance -

Date & Time: 7/12/2004 9:08:31 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC
Remarks:

7 Transmitter tests according to 47CFR part 90 requirements

7.1 Peak output power test

7.1.1 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.1.1. The test results are provided in Table 7.1.2 and associated plots.

Table 7.1.1 Peak output power limits

Operating frequency range, MHz

Maximum peak output power

mW

dBm

150.2 — 169.8

120

20.8

7.1.2  Test procedure

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.

7.1.2.2 The EUT was adjusted to produce maximum available for end user RF output power.

7.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 7.1.2 and associated plots.

Figure 7.1.1 Peak output power test setup

EUT

Project: 15979, Miltel Communications Ltd

Attenuator »>

Spectrum
analyzer
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification: Section 90.205, Maximum output power

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance -

Date & Time: 7/12/2004 9:08:31 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC
Remarks:

Table 7.1.2 Peak output power test results

OPERATING FREQUENCY RANGE: 150 — 170 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 30 kHz

VIDEO BANDWIDTH: Off

MODULATION: FSK

MODULATING SIGNAL: Alternative signal

BIT RATE: 600 bps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

f el e Spectrum_ External Cable loss, RF output Limit, Margin, .
requency, | analyzer reading, - Verdict

MHz dBm attenuation, dB dB power, dBm dBm dB
150.2 -10.64 30.0 0.1 19.46 20.8 1.34 pass
160.0 -10.77 30.0 0.1 19.33 20.8 1.47 pass
169.8 -11.09 30.0 0.1 19.01 20.8 1.79 pass

Reference numbers of test equipment used

[ HL0026 | HL1652 | HL2107 |

Full description is given in Appendix A.

Project: 15979, Miltel Communications Ltd
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.205, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance -
Date & Time: 7/12/2004 9:08:31 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC

Remarks:

Plot 7.1.1. Antenna 1. Peak output power test results at 150.2 MHz

HER:1350.125 oMHz - 10.64dEm Wik
RL: 0. 0dEm 10dE/ __ATiodE 3T 100s D:MAX
/___/-"'_'“__"—"‘-\_\
[
.

CF:150.2ZHMH=z SP:200kHz _ RE30kH=z  VE-OFF-

Plot 7.1.2. Antenna 2. Peak output power test results at 150.2 MHz

HMER:150.154 OMH= - 10.&67dEm Wik
RL: 0. 0dBm 10d4B/ __ATindBE 3T 100s D:HAZ
p—-—\\\

d \x

CF:150.2ZNH= ZP:200kHz  RB30kHz  VEB-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.205, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance -
Date & Time: 7/12/2004 9:08:31 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC

Remarks:

Plot 7.1.3. Antenna 1. Peak output power test results at 160.0 MHz

MER:159.994 4MH= - 10.79dBm W:i
RL: 0. 0dEm 10dE/ _ELTlEIdB _ 3T 100= D:MAX
e N

pd RS

CF:160MH=z SP:200KkHz _ RB30kKHz __ VB-OFF-

Plot 7.1.4. Antenna 2. Peak output power test results at 160.0 MHz

MER:159.995 GMH=z - 10.77dBm Wik
RL: 0. 0dEm 10dE/ __ATi0dE ST 100s D:MAX
ff \

A ™

CF:160MH=z SP:200kHz _ RB30kKH=z __ VB-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.205, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance -
Date & Time: 7/12/2004 9:08:31 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC

Remarks:

Plot 7.1.5. Antenna 1. Peak output power test results at 169.8 MHz

MER:169.794 4MH= - 11.09dBm Wik
EL: 0. 0dBm 10dE/ __AT104E 3T 100s D MAE

N

CF:169.5H1Hz SP:200kHz _ RE30kHz  VE-OFF-

Plot 7.1.6. Antenna 2. Peak output power test results at 169.8 MHz

MER:169.796 4MH=z - 11.09dEm Wi d
RL: 0.0dEm 10dE/ _AT10dE 3T 100s DiMAX

CF:169.5MHz FP:200kHz _ RB30kKHz _ VEB-OFF-
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Test specification: Section 90.209, Occupied bandwidth

Test procedure: 47 CFR, Section 2.1049

Test mode: Compliance -

Date & Time: 7/12/2004 9:10:47 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC
Remarks:

7.2 Occupied bandwidth test

7.2.1 General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
7.2.1. The test results are provided in Table 7.2.2 and associated plots.

Table 7.2.1 Occupied bandwidth limits

Operating frequency range, | Modulation envelope reference points*, | Maximum allowed bandwidth,
MHz dBc kHz

150.0-170.0 26 20
* - Modulation envelope reference points provided in terms of attenuation below unmodulated carrier.

7.2.2  Test procedure

7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit unmodulated carrier and reference peak power level was measured.
7.2.2.3 The EUT was set to transmit modulated carrier.

7.2.2.4 The transmitter occupied bandwidth was measured with spectrum analyzer as frequency delta between reference
points on modulation envelope and provided in Table 7.2.2 and associated plot.

Figure 7.2.1 Occupied bandwidth test setup

Spectrum
EUT »  Attenuator > P
Antenna output analyzer

Project: 15979, Miltel Communications Ltd Page 11 of 109
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode:

Compliance

Verdict:

Date & Time:

7/12/2004 9:10:47 PM

PASS

Temperature: 25 °C

Air Pressure: 1001 hPa

Relative Humidity: 42 % | Power Supply: 12VDC

Remarks:

Table 7.2.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 1 kHz
VIDEO BANDWIDTH: Off
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: FSK
MODULATING SIGNAL: Alternative signal
BIT RATE: 600 bps
ANTENNA OUTPUT: 1
Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz | Verdict
150.2 13.2 20 6.8 pass
160.0 12.9 20 71 pass
169.8 13.0 20 7.0 pass
Reference numbers of test equipment used
[ HL0026 | HL1652 HL 2107 |
Full description is given in Appendix A.
Plot 7.2.1 Occupied bandwidth test result at 150.2 MHz
AMER:15.20kHe - 0.55dE W:
REL:- 10.7dBm 10dB/  AT104B ST 30s D:MLY

i

!

2

——

3F:150.174 S6lMH=

Project: 15979, Miltel Communications Ltd
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance -
Date & Time: 7/12/2004 9:10:47 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 42 % | Power Supply: 12VDC

Remarks:

Plot 7.2.2 Occupied bandwidth test result at 160 MHz

AMER: 12 .30kHz - 0.26dB w:
RL:- 10.9dEBEm 10dE/ __ATi0dE 3T 30= D:MLX

Al

e,
het™ i

S3F:159.574 S9MH=z 3P:50kKHz _ RE1kHz  VE-OFF-

Plot 7.2.3 Occupied bandwidth test result at 169.8 MHz

ANER:13.00kH= - 0.594dEBE m:
RL:- 11.ZdEm 10dE/ AT10dE 3T 30s D:FE

A~

o .
st [

3F:169.774 SHMHz FP:50kHz _ RBE1kHz _ WVE-OFF-
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Test specification: Section 90.210, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -

Date & Time: 7/20/2004 12:07:59 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 44 % | Power Supply: 12 VDC
Remarks:

7.3 Emission mask test

7.3.1 General

This test was performed to measure emission mask at RF antenna connector. Specification test limits are given in
Table 7.3.1. The test results are provided in the associated plots.

Table 7.3.1 Emission mask limits

Frequency displacement from carrier | Attenuation below carrier, dBc
Emission mask according to section 90.210C (Channel bandwidth 25.0 kHz, authorized bandwidth 20.0 kHz)
0-5.0kHz 0
5.0 - 10.0 kHz 0-25.0*
10.0 —24.2 kHz 27.8 — 50.0*
24.2 — 50.0 kHz 50.0
More than 50.0 kHz 43+10logP(W)
Emission mask according to section 90.217
0-40kHz 0
More than 40 kHz 30

* - linearly increase with frequency
** - emission mask includes carrier modulation envelope within £ 250 % of the authorized bandwidth; the frequency
range removed beyond * 250 % of the authorized bandwidth from carrier was investigated as spurious emission

7.3.2  Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The emission mask was measured with spectrum analyzer as provided in the associated plots.

Figure 7.3.1 Emission mask test setup

EUT »  Attenuator »> Spectrum
analyzer
Table 7.3.2 Emission mask test results
Carrier frequency, MHz Limit Verdict
150.2
160.0 Emission mask 90.217* Pass
169.8

* Emission mask according to FCC 90.210C provided for information only.

Reference numbers of test equipment used
[ HL1652 | HL1653 | HL2107 | | [
Full description is given in Appendix A.

Project: 15979, Miltel Communications Ltd Page 14 of 109
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Verdict:

Date & Time:

7/20/2004 12:07

:59 PM

PASS

Temperature: 25 °C

Air Pressure: 1001 hPa

Relative Humidity: 44 % | Power Supply: 12 VDC

Remarks:

Plot 7.3.1 Emission mask test results at 150.2 MHz

OPERATING FREQUENCY RANGE:

150.2-169.8 MHz

DETECTOR USED: Peak
MODULATION: FSK
MODULATING SIGNAL: Alternating signal
BIT RATE: 600 bps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
- Agilenf  14:45:47 Jul 12, 2004 R T | Marker
|
2:2:0.53 dBm Atten 0 dB Select Marker
fek | PASSUIMITHE | [/ |\ 12 3 4
10 PAISS LIMITR / \
L il Normal
i
i I
J \ Delta
fJ 'k Delta Pair
{Tracking Ref)
. L Ref Delta
1
M1 S2
S3 FC N;J'J WI‘WY . Spag Ptair
AA 5 pan enter
! *WW % A
TR P
Off
Center 150.2 MHz Span 100 kHz 1“’1?59
#Res BW 100 Hz VBW 100 Hz #Sweep 50 s (401 pts) .
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Date & Time:

7/20/2004 12:07

:59 PM

Verdict: PASS

Temperature: 25 °C

Air Pressure: 1001 hPa

Relative Humidity: 44 % | Power Supply: 12 VDC

Remarks:

Plot 7.3.2 Emission mask test results at 160 MHz

OPERATING FREQUENCY RANGE:

150.2 - 169.8 MHz

DETECTOR USED: Peak
MODULATION: FSK
MODULATING SIGNAL: Alternating signal
BIT RATE: 600 bps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
i Agilent  14:42:21 Jul 12, 2004 R T | Marker
|
g:z:u.aa dBm Atten 0 dB Soleaierer
ek | PASSUIMITH | /| 12 3 4
10 PAISS LIMITR / m \
da/ | Normal
it
1 1
Delta
)! \U Delta Pair
‘!'y/ (Tracking Ref)
4 Ref Delta
w52 m{‘ﬂ” i _
S3 EFC - % . Spag Pta|r
AA pan Enier
i M WWM
A AT
Off
Center 160 MHz Span 100 kHz 1“’1?59
#Res BW 100 Hz VBW 100 Hz #Sweep 50 s {401 pis) .

Project: 15979, Miltel Communications Ltd
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Test specification: Section 90.210, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -

Date & Time: 7/20/2004 12:07:59 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1001 hPa Relative Humidity: 44 % | Power Supply: 12 VDC
Remarks:

Plot 7.3.3 Emission mask test results at 169.8 MHz

OPERATING FREQUENCY RANGE: 150.2 — 169.8 MHz
DETECTOR USED: Peak
MODULATION: FSK
MODULATING SIGNAL: Alternating signal
BIT RATE: 600 bps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
e Agilent  14:37:03 Jul 12, 2004 E T | Marker
I
2:2:4.48 dBm Atten 0 dB Select Marker
reak | PASSLIMITA |/ 1\ 12 3 4
fam W
10 PASS LIMITR / J]“ \
dB/ W f h Mormal
[ \ Delta
Delta Pair
W (Tracking Ref)
) Ref Delta
M1 52 fd") lh[‘kf{\ :
S3 FC MMJ n".w . Spag F’talr
AR pan Center
el puebir™) W fie
Off
Center 169.8 MHz Span 100 kHz 1“”?;9
#Res BW 100 Hz VBW 100 Hz #Sweep 50 s (401 pts) o
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Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

7.4 Radiated spurious emission measurements

741  General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in

Table 7.4.1.
Table 7.4.1 Radiated spurious emission test limits
Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB (uV/m)***
0.009 — 10" harmonic* 43+10logP** -13 84.4

* - Excluding the in band emission within £ 250 % of the authorized bandwidth from the carrier

** - P is transmitter output power in Watts

*** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters

7.4.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.

7.4.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

7.4.2.3 The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.

7.4.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.4.3.1 The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.

7.4.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

7.4.3.3 The worst test results (the lowest margins) were recorded in Table 7.4.2 and shown in the associated plots.

7.4.4  Test procedure for substitution ERP measurements of spurious
7.4.4.1 The test equipment was set up as shown in Figure 7.4.3 and energized.

7.4.4.2 RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

7.4.4.3 The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

7.4.4.4 The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

7.4.45 The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna
gain in dBd reduced by cable loss in dB.

7.4.4.6 The above procedure was repeated at the rest of investigated frequencies.
7.4.4.7 The worst test results (the lowest margins) were recorded in Table 7.4.3 and shown in the associated plots.
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

8/31/2004 2:26:20 PM

Verdict: PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply: 12 VDC

Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

8/31/2004 2:26:20 PM

Verdict:

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

Remarks:

Figure 7.4.3 Setup for substitution ERP measurements of spurious
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

ASSIGNED FREQUENCY RANGE:

TEST DISTANCE:
TEST SITE:
EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:

DETECTOR USED:
VIDEO BANDWIDTH:

Table 7.4.2 Spurious emission field strength test results

150 - 170 MHz

3m

Semi anechoic chamber / OATS
0.8m

0.009 - 2000 MHz

Peak

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Log periodic (200 MHz — 1000 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: cw
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uv/m) dB(uv/m) dB* kHz polarization height, m degrees
150.2 MHz carrier frequency
300.4 24.8 84.4 59.6 120 Vertical 1.1 3
450.6 255 84.4 58.9 120 Vertical 1.1 5
600.8 22.1 84.4 62.3 120 Horizontal 1.1 1
751 25.5 84.4 58.9 120 Vertical 1.1 0
901.2 27.8 84.4 56.6 120 Vertical 1.1 3
1051.4 39.5 84.4 44.9 1000 Vertical 1.2 4
1201.6 42.4 84.4 42.0 1000 Horizontal 1.2 0
1351.8 41.4 84.4 43.0 1000 Vertical 1.2 1
1502 45.6 84.4 38.8 1000 Horizontal 1.2 0
160 MHz carrier frequency
320 26.3 84.4 58.1 120 Vertical 1.1 2
480 37.6 84.4 46.8 120 Horizontal 1.1 2
640 23.1 84.4 61.3 120 Vertical 1.1 0
800 26.3 84.4 58.1 120 Vertical 1.1 5
960 36.5 84.4 47.9 120 Vertical 1.1 4
1120 46.6 84.4 37.8 1000 Horizontal 1.2 4
1280 45.2 84.4 39.2 1000 Vertical 1.2 1
1440 42.0 84.4 42.4 1000 Horizontal 1.2 3
1600 44.4 84.4 40.0 1000 Horizontal 1.2 2
169.8 MHz carrier frequency
339.6 20.4 84.4 64.0 120 Vertical 1.1 0
509.4 29.0 84.4 55.4 120 Vertical 1.1 5
679.2 26.3 84.4 58.1 120 Horizontal 1.1 4
849 26.5 84.4 57.9 120 Horizontal 1.1 1
1018.8 43.0 84.4 41.4 120 Vertical 1.1 0
1188.6 43.2 84.4 41.2 1000 Horizontal 1.2 1
1358.4 41.9 84.4 42.5 1000 Vertical 1.2 2
1528.2 43.2 84.4 41.2 1000 Horizontal 1.2 3
1698 44.5 84.4 39.9 1000 Horizontal 1.2 6

*- Margin = Field strength of spurious — calculated field strength limit.
**~ EUT front panel refers to 0 degrees position of turntable.
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

Table 7.4.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER CARRIER ERP:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

150 -170 MHz
dBm at low frequency
dBm at mid frequency
dBm at high frequency
Semi anechoic chamber / OATS

3m

0.8 m

Peak

> Resolution bandwidth
Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide

above 1000 MHz)

Field RF generator : Attenuation S f
Frequency, RBW, | Antenna Ant gain,| Cable | ERP, ; Limit, | Margin, ;
MHz jg(e:\%‘r:; khz [polarization| ~ O4iPut dBd  |loss, d| dBm be'o"(‘;Bcg”'e" dBc | agx | Verdict
Low carrier frequency
300.4 24.8 120 Vertical -70.35 -0.5 2.2 -73.0 92.5 32.5 60.0 pass
450.6 25.5 120 Vertical -68.22 -1.2 2.8 =721 91.6 32.5 59.1 pass
600.8 22.1 120 Horizontal -70.28 -04 3.3 -73.9 93.4 32.5 60.9 pass
751 25.5 120 Vertical -64.61 -0.3 3.7 -68.6 88.1 325 55.6 pass
901.2 27.8 120 Vertical -65.57 -0.5 44 -70.4 89.9 32.5 57.4 pass
1051.4 39.5 1000 Vertical -58.89 3.6 4.6 -59.9 79.4 32.5 46.9 pass
1201.6 42.4 1000 | Horizontal -55.82 44 4.9 -56.4 75.9 32.5 43.4 pass
1351.8 414 1000 Vertical -56.64 5.2 5.3 -56.8 76.3 32.5 43.8 pass
1502 45.6 1000 | Horizontal -51.82 5.9 5.5 -51.5 71.0 32.5 38.5 pass
Mid carrier frequency
320 26.3 120 Vertical -71.23 -0.5 2.2 -73.9 93.2 32.3 60.9 pass
480 37.6 120 Horizontal -54.43 -1.4 2.8 -58.5 77.8 32.3 45.5 pass
640 23.1 120 Vertical -68.39 0.0 3.3 -711.7 91.0 32.3 58.7 pass
800 26.3 120 Vertical -63.52 -0.9 3.7 -68.1 87.4 32.3 55.1 pass
960 36.5 120 Vertical -56.98 -0.3 44 -61.6 80.9 32.3 48.6 pass
1120 46.6 1000 | Horizontal -51.81 4.0 4.6 -52.4 71.7 32.3 394 pass
1280 45.2 1000 Vertical -52.98 4.8 4.9 -53.1 724 32.3 40.1 pass
1440 42.0 1000 | Horizontal -55.68 5.6 5.4 -55.5 74.8 32.3 42.5 pass
1600 44.4 1000 | Horizontal -52.61 6.0 5.6 -52.3 71.6 32.3 39.3 pass
High carrier frequency
339.6 20.4 120 Vertical -76.64 -0.6 2.2 -79.4 98.4 32 66.4 pass
509.4 29.0 120 Vertical -61.11 -1.7 2.8 -65.5 84.5 32 52.5 pass
679.2 26.3 120 Horizontal -64.72 0.4 3.3 -67.7 86.7 32 54.7 pass
849 26.5 120 Horizontal -65.47 -0.7 3.7 -69.8 88.8 32 56.8 pass
1018.8 43.0 120 Vertical -55.45 3.5 44 -56.4 754 32 43.4 pass
1188.6 43.2 1000 | Horizontal -54.76 44 4.6 -55.0 74.0 32 42.0 pass
1358.4 41.9 1000 Vertical -56.12 5.2 4.9 -55.9 74.9 32 42.9 pass
1528.2 43.2 1000 | Horizontal -53.96 5.9 5.4 -53.5 72.5 32 40.5 pass
1698 44.5 1000 | Horizontal -50.97 6.1 5.7 -50.6 69.6 32 37.6 pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0030 HL 0415 HL 0465 HL 0521 HL 0566 HL 0569 HL 0589 HL 0592
HL 0593 HL 0594 HL 0604 HL 0661 HL 0812 HL1004 HL 1425 HL 1430
HL 1500 HL 1942 HL 2009 HL 2432

Full description is given in Appendix A.
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(®) 17:48:38 ANG 10, ZBEY "E?Sﬂﬁg
STRRT ACTW DET: PEAK
9.8 kH: NERS DET: FEAK OF AVG
NKR 18,5 kHz HDE]£$
GA.E1 dBulsn
CENTER
dBs
STRRT
12153 FREQ
el
Pty STOP
ALy T | TR T A FRER
g
VR 5B LF STEP
SCFC AUTO MAN
ALORR
SWEEP
LOG LIN
STRAET 9.8 kHr STOF 158.8 kHz More
BL #IF BW 1.8 kHz RUG BN 3 ki1 SWP 483 msec 1 af ¢
Plot 7.4.2 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(&) 17:40:38 ANG 10, ZBAY "g?SﬁEE
STRRT ALTW DET: PERK
9.8 LH: MERS DET: FERK OF AUG W00 T8
NKR 9.8 kHz L1587
63.91 dBplsm
LOG  AEF 98.0 dBubn "HE"E?
1B
dBs
ATH HRRKER
1@ dE “
LR
e T HEXT
4T 5 ) n PERK
i WM'\WW i “i'u"
VR 5B HEXT PE
SCFC RIGHI
ALORR
HEXT PE
LEFT
STRAET 9.8 kHr STOF 1568.8 kHz Hore
BL WIF BW 1.8 kHz UG BN 3 kHz SHP 423 msec 1 of
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

8/31/2004 2:26:20 PM

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply: 12 VDC

Remarks:

TEST SITE:

Plot 7.4.3 Radiated emission measurements in 9 - 150 kHz range

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

(%)

LOG
18
dEs
ATH
1@ dB

Fully anechoic chamber

169.8 MHz

Vertical and Horizontal

3m

17:49@:38 AUG 18, ZHed

START
9.8 kHz

REF 3B, 8 dBulsn

ACT DET: PERK

HER: OET: FERE QF ANG
MER 3.8 kH:
BH. 72 dBulsn

STRART
AL

MMWWWM

9.8 LHr
HIF BH 1.8 kHz

STOP 158.@ kH:
AUG BH 3 kHz SHP YT nsec

HERSURE
AT MER

ApD 10
L1587

[LEAR

NRITE R

LS
HOLD A
VIEW A

ELANE A

Trace
BB C

More
{af 3

Plot 7.4.4 Radiated emission measurements in 0.15 - 30 MHz range

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(&)

LOG
i@
dBs
AT
18 dE

VA 3B
3L FC
RLORR

STRRT
AL

Fully anechoic chamber
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Vertical and Horizontal

3m

ppen: Duplicate f11e name. FROTECT is on

STRRT
198 kHe

REF 3B.@ dBulsnm

ACTW DET: PERK

HERS OET: PERE OF RAUG
MER 138 kH:
Bc.59 dBulsn

HERSURE
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L15T

M

k\v
m“khwwha bk
i A T LT YR R n f
198 WHr STOF 3088 MHr
HIF BEW 3.8 kHz AUG BH 38 kHz WP E.MT sec
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.5 Radiated emission measurements in 0.15 - 30 MHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
@@ open: Duplicate fi1e name. FROTECT is on H%?Sgﬁg
STRRT ACTW DET: PEAK
158 LHz NERS DET: FEAK OF AVG AOD 10
MER 158 kHz L15T
G1.B8 dBylsn
LOG  REF 9B.0 dBubn HR%%EHE
1B
dBs
M
AN
o HOLD A
VIEW R
VR 5B I"J\ BLANK A
SCFC
ALORR h‘“
Fir, Trace
B R TV R T PN A TN NV R EC
START 138 bHz STOP 3888 MH: More
BL *IF BH 9.8 kHz RUG BH 38 kHz SHP £.49 sec i af 3

Plot 7.4.6 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
@@ ppen: Duplicate f11e name. PROTECT is on H%?Sgﬁg
STRRT ACTW OET: PEAK
150 LHz NERS OET: PEAK OF RAUG AOD 10
MER 158 kHz L15T
61.85 dBulsn
LOG  REF 9B.@ dBulsn HR%%EHE
1@
dBs
A aouD
1@ dB
VIEW f
VR 5B l\'*,lﬁ ELRANK A
SC FC l'"-.
RLORR o
l‘k‘%— Trace
e LT EYe Y i Loy BB C
START 158 kHr STOF 3@. 8@ MHz More
RL  IF BN 9.8 kHz AUG B 3B kHz SWP £.49 sec 1 af 3
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.7 Radiated emission measurements in 30 - 200 MHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
Eﬁa open: Duplicate Fole name. FROTECT is on H%?Sﬁ?g
NRRKER ALTW DET: PERK
151.1 HHz MERS DET: FERK OF AUG W00 T8
55.27 dBulsn MER 151.1 HHz L1851
55.07 dBplsm
LOG  AEF 98.0 dBubn "HQF‘EP
1B
dBs
ATH HRRKER
1@ dE “
HEXT
PERK
VR 5B HEXT PE
[
SCFC prmrdasanal  RIGH]
ALORR. presct-stonc PR hiicn sl
[y HEXT PE
LEFT
START 38 @ MHz 5TOP EAB.A MHz Nore
BL WIF BW 1ER kHz RUG BW 38 kHz SHP 159 msec  f of

Plot 7.4.8 Radiated emission measurements in 30 - 200 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:
[

LG
i@
dBs
ATH
18 dE

VR 3B
3L FC
RLORR

STRRT
AL

Fully anechoic chamber

160.0 MHz

3m

open: Duplicate fi1e name. FROTECT is on
HRARKER ACTW DET: FERK
168.9 HHz HEARS OET: FERE OF RAUG

55.88 dBulsm MERE 168.3 MH:
95.88 dBylsn

REF 3B.@ dBpl/n

Vertical and Horizontal

HERSURE
AT MER

ADD TO
L15T

I % W N

STOF PPH.A HHz
SWF 133 nsec

38 @ MH:z

HIF B OI0E kHz AVG B 388 kHz
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

8/31/2004 2:26:20 PM

Verdict: PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 % | Power Supply: 12 VDC

Remarks:

Plot 7.4.9 Radiated emission measurements in 30 - 200 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
Eﬁa ppen: Duplicate f11e name. PROTECT is on H%?Sgﬁg
NARKER ACTW OET: PEAK
178.7 HHz MERS DET: FEAK OF AUG AOD 10
57.86 dBulsa MER 178.7 MHz L1sT
57.86 dBulsn
%gﬁ REF 38.8 dBulsm HR%%EHE
dBs
M
AN
o HOLD B
VIEW B
MR 5B ELANK B
50 FC VR BV s OV
ALORR propssdoiotinrs
[ Trace
REC
START 38 0 MH: STOF 2@E.@ MHz More
RL  *IF BW 188 kHz RUG B 388 kHz SWP 159 nsec 1 of 3
Plot 7.4.10 Radiated emission measurements in 200 — 1000 MHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@) 17:4B:499 AUG 16, ZA@Y "g?EgEE
STRRT RCTW DET: PEAK
88,8 HHz MERS ODET: PEAK OF AUG A0D 10

LOG  REF 38.8 dBuln

MKR 998.8 MH:
43,790 4Byl L

[LERR
NRITE R

dBs

iLES

ATH
1@ dE

HOLD A

VIEW A

VA 3B

oA BLANK R

50 FL N
RLDRR st

Traca

BB C

STRART ZBB.H MHz
RL *1F EW I1T@ kHz
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.11 Radiated emission measurements in 200 — 1000 MHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(®) 17:46:49 ANG 10, ZBEY "E?Sﬂﬁg
STRRT ACTU DET: PERK
2088 HHz NERS DET: FEAK OF AVG A00 10
MER 938.8 MH: L1sT
Y1.60 dBulsn
%gﬁ REF 39B.8 dBulsn ”R%%EHE
dBs
M
AN
o HOLD A
VIEW R
WA 5B - see  BLANK R
SCFC N et A
REORR izttt ]
Trace
REC
START 2BB.8 Mz STOP 1.8BRAB GH: More
RL +IF BW 178 kHz UG BH 380 kH: SWP 798 msec 1 af 3
Plot 7.4.12 Radiated emission measurements in 200 — 1000 MHz range
TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(&) 17:46:49 AUG 10, 7BOY "g?SgEE
RCTV OET: PLAK
MERS DET: PEAK OF AVG AOD 10
L15T
L0 REF 50,0 0By e
dBs
M
AIN
T HILD A
VIEW R
VA 5B | ot BLANE A
5C FC PSS IO P et .
AILORR prmemmauimszzetdhins
Trace
REC
CENTER GBE.B MHz SPAN BBE.B MH: Mor &
RL +IF BM 17 kHz AVG BH 388 kH: SWP 758 msec 1 af 3
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Report ID: MILRAD_FCC.15979.doc
|w Date of Issue: 8/31/2004

HENM N LARORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

Plot 7.4.13 Radiated emission measurements in 1000 — 2000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
@@ open: Hrite protected H%?Sﬁ?g
AEGISTER ® ACTU DET: PEAK
5 MERS DET: PEAK OF AUG RO 10
PREF1¥= MKR 1.9BR GHz 1157
53.33 dBplsm
LOG  AEF 98,8 dBulsn "Hiﬁﬁﬁ
1@
dBs
RN HRRKER
1@ dB “
WEXT
n " A, et m&% PERK
VR 5B HEXT FK
SCOFC R1LHT
RLORR
HEXT PK
LEFT
START 1_.BGE GHz STOF ©.@RA GHz Nore
EL  wIF BMW 1.8 HHz UG BMW 3 MHz SWP CR.B msec 1 of ©

Plot 7.4.14 Radiated emission measurements in 1000 — 2000 MHz range

TEST SITE: Fully anechoic chamber
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
@@ open: Hrite prolecled H%?Sgﬁg
REGISTER # ACTW OET: PEAK
5 NERS DET: PEAK OF AUG ADD 10
FREF] Y= MER 1.973 GHz L1sT
53.95 dBulsn
LOG  REF 9B.@ dBulsn NRE%EHE
1@
dBs
MR
ATH
{& dB HOLD A
VIEW A
L . mm\u\r-wwh—w\m?r‘
VA 5B ELANE R
SCOFC
ALORR
Trace
REC
START {.B@A CHz STOF ©.BB@ (Hz Hore
RL  +IF BW 1.8 HHz AYG BH 3 MHz SHP TA.E nsec 1 of 3
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.15 Radiated emission measurements in 1000 — 2000 MHz range

TEST SITE: Fully anechoic chamber

CARRIER FREQUENCY: 169.8 MHz

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m

open: Write protected H%?Sﬁ?g

AEGISTER # ACTW DET: PERK
E MERS DET: FERK OF RUG OO T0
PREF] %= MER 1.915 G(Hz L151
531.46 dBplsm
LOG  AEF 90.@ dBpl/n HH?“E?
18
dBs
AlH HRAKER
1@ dE “
HEXT
Aokt oy, At FERK
(TREPRIA PRPET T PR AT u
VA 3B HEXT PK
5C FC RI1GHT
ACORR
HEXT PK
LEFT
START 1.B@E GHz STOF E.9HE (Hz fore
RL  WIF BW 1.8 HHz AUG BW 3 MHz SWP EH.B msec | of ©
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.16 Radiated emission measurements at the 2"% harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(G 14:39:22 AUG 15, Pa@Y HERSURL
SHEEFTIME RCTY DET: PEAK R ik
EB.B  sec MEAS DET: PEAK OF AUG RDO T0
HKR 380.3905 NHz L1s]
24,75 dBplsm
LOG AEF 7B.8 dBulvn PREAP DN "HEFEF
|
dBs
prafe HARKCR
@ dE “
EXT
PEAK
WA G Reosmbtdade meﬁwamwﬂwwwiwmﬂvw-th Wi & HEXT PK
50 F§ RIGH1
ACORR
HEX1 PF
LEFT
CENTER 18@.4@EA fHz SFAN 170.B kHz Nore
RL  9IF BW 1P8 kHr AUG BW 38 kHz $SWP BB sec i of

Plot 7.4.17 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(B3] 14:42:18 AUG {5, 2004 HERSURL
CEMIER ALTY DET: PERAK P ik
100, ARAA HHz MEAS DET: FEAK OF AWG RGO Th
MKR 319.9394 fHz L13]
26,27 dBplsm
LOG  AEF 78,8 dBulsn FREANF ON "HEFEF
1@
dBs
br<fe HRAKER
@ di “
HEXT
PERK
WA 5 hieietubs 4 “*“f%%»~jﬁwv¢w ety NEX] K
30 F3§ RICHI
RLORR
HEXT PE
LEF1
CENTER 3°0.@0EA HHz 3FAN 1°@.8 kHz Nore
RL WIF BW 178 kHz AUD BW 388 kHz $5WP EB.B sec 1 of @
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.18 Radiated emission measurements at the 2"¢ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(G 14:44:29 AUG 15, 2@y HERSURL
CENTER ACTY DET: PERK R ik
179, GBEE HHz MEAS DET: PEAK OF AUG RDO T0
HKR 339, BAEY HHz L1531
2H.36 dEplsm
LOG  AEF 7.8 dBulsn PREAHP ON "HEF‘EF
|
dBs
Fri HRRKER
@ dE “
EXT
PEAK
WA 3B HEXT P
SC F5 S = et RG]
RLORR
KEXT P
LEFT
CENTER 139.GABA fHz SFAN 170.B kHz Nore
RL  9IF BW 1P8 kHr AUG BW 38 kHz $SWP BB sec i of

Plot 7.4.19 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
[fa] 10:48:49 AUG {6, 2804 HERSURL
SNEEFTIME RCTU DET: FERK P ik
BH.B  Eec MERS DET: FERK OF AWG RGO Th
HER @8, 3344 HHz L1357
28.49 dBplem | Y
LOG  AEF 7@.@ dBplsn FREANF ON HHERE?
18
dBs
RN HRAKER
@ dE “
HEXT
PERK
i
e B A S S T L B
ALORR
HEX1 PK
LEF1
CENTER T80_.HE1E HHz 3FAN 108.8 kHz Nore
RL  ®1F BW 18R kHz VG BW 388 kHz #5WP EB.B sec i of E
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I

HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.20 Radiated emission measurements at the 2"% harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
[@F] 15:42:U4 AUG 16, 2@0Y HERSURL
RT HER

CEMTER
309, 8pER HHz

RLTY DET: PERK
MERS DOET: FERE OF AUG OO Th

MKR 30,8021 MHz | ) )c

{H.66 dEplism

LOG REF 788 dBulrn PREAMP on ML

T I

in HARKER

@ dE a

HEXT

PERK

Ll KEXT P

s FSWM-WWWM . RITHT
ALORF

NEXT P

LEFT

CENTER 370_@0BA HH:
L ®IF EW ITH kHr

fivl Bl 388 kHz

SFAN 1088 kHr Hore
#5WF GR.BE sec 1ol ¢

Plot 7.4.21 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(T3] 15:58:58 AUG 15, 2@4Y HERSURL
CEMTER RCTU DET: PERK AT fE
1339.6B88 HH: MERT DET: FERK OF AWG RGO Th
NkR 333.358C MRz L1581
10.73 dBplem | =77
LOG  REF 70.8 dBub/n PREANE ON  TOEY
18
dBs
1RTH HARKER
@ dE “
HEXT
PERAE
HEXT F¥
gE EEMM*C AT SARTERE PN SN Y S I SR PR RI1CHT
ALORR
HEXT P¥
LEFT
CEWTER 1319.6EBE HHx 3FAN 1088 kHz Hore
L ®If EW ITH kHr VG EW 388 kHz 13WF GR.B sec 1ol ¢
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.22 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@] 14:47 7 AUG 16, 200 HERSURL
CENTER ACTY DET: PERK R ik
450, GBEE HHz MEAS DET: PEAK OF AUG RDO T0
HKR 450,6191 HHz L1857
25 48 dBplsm
LOG  AEF 7.8 dBulsn PREAHP ON "HEF‘EF
|
dBs
Fri HRRKER
@ dE “
EXT
PEAK
I s s el [t HEXT PE
50 F§ RIGH1
RLORR
KEXT P
LEFT
CENTER 450.GARA fHz SFAN 170.B kHz Nore
RL  9IF BW 1P8 kHr AUG BW 38 kHz $SWP BB sec i of

Plot 7.4.23 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
[@F) 14:49:84 AUG 15, 2@y HERSURL
CENIER RCTU DET: FERK P ik
YEa.ABE8 HHz MERS DET: FERK OF AWG RGO Th
HkR 48, BB18 HHz L15]
97.30 dEplsm
LOG  AEF 7@.@ dBplsn FREANF ON HHERE?
18
dBs
RN HRAKER
@ dE “
HEXT
it bsmgirt] PERK
o o S
WA 3B HEX1 PY
30 F8 RICHT
ALORR
HEX1 PK
LEF1
CEHTER HYB0.HERA HH: 3FAN 108.8 kHz Nore
RL  ®1F BW 18R kHz VG BW 388 kHz #5WP EB.B sec i of E
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.24 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(G 14:57:29 AUG 15, Pa@Y HERSURL
CENTER ACTY DET: PERK R ik
589, 4BEE HHz MEAS DET: PEAK OF AUG RDO T0
MER SB9.485Y4 NHz L1531
20.5% dEplsm
LOG  AEF 7.8 dBulsn PREAHP ON "HEF‘EF
|
dBs
Fri HRRKER
@ dE “
EXT
PEAK
U PRV Doty IR S L R
WA 3B HEXT P
50 F§ RIGH1
RLORR
KEXT P
LEFT
CENTER 589.4@BA fHz SFAN 170.B kHz Nore
RL  9IF BW 1P8 kHr AUG BW 38 kHz $SWP BB sec i of

Plot 7.4.25 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Horizonta
TEST DISTANCE: 3m
(B3] 15:54:42 AUG 15, 2aay HERS UL
1F BRANDMIDTH RCTY DET: PERK P ik
128 kHz MEAS DET: PEAK OP AYG ROD To
HER 450.6153 NHz L1581
2146 dBplem [ Y
LOG  AEF 7.8 dBulsn PREAMF ON "H§“E?
|
dBs
i HRAKER
@ 48 “
HEXT
PEAK
WA 5B 4 WEXT PE
SCFS RILH1
RLORR
HEXT P
LEFT
CENTER 450.GMAA fHz SFAN 170.8 kHz Nore
RL  MIF BW 1P8 kHr AUG BW 38 kHz $5MP BB sec i of
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.26 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
[%7) 16:18:37 AUC 16, 20EY HERSURE
SHEEPTIME RCTU OET: PERK A1 e
EA.B  sec NEAS DET: PEAE OF AUG ADD 10
MER 48R, @141 MHz L1s1
37.57 dBulsn
LOG  REF 7.8 dBulsn PRERHP O “RE'T‘EHE
|
dBs
M
#ATH
L HOLD A
[y WWW“\J"'{”—'\)“W VIEW A
L et Ww
VA 5B BLANE R
SCFC
RLORR
Trace
FE C
CENTER YB@.@EAA fH: SFAN 128.@ kHr More
RL  *IF BW 1P kHr AUG BW 3@ kHz WEMP BBLB sec 1 oaf 3

Plot 7.4.27 Radiated emission measurements at the 3" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 15979, Miltel Comm

OATS
169.8 MHz
Horizontal
3m
[BF] 16:13:45 AUG 16, 28y HERSURL
CENTER ACTU DET: PERAK P ik
5A9.4YBAG HHz MEAS DET: PEAK OF AYG RD
Hik 5893978 HHz L1857
2. 1Y dBplem |
LOG  AEF 7B.8 dEulsn FREANF 0N "HT‘E?
1@
dBs
bré HARKER
@ 48 “
HEXT
FERK
WA 3B fv = HEX1 PF
SCFS RIGHI
ALORR
HEX1 PK
LEFT
CENTER 589_4HEB@ HHI SPAN 1P8.R kHz Nore
RL  wIF BMW 1ER kHz UG BW 3A@ kHz $5WP BB sec 1 of

unications Ltd
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.28 Radiated emission measurements at the 4™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
[G@) 15:88:14 AUC 15, 2aBY HERSURE
LENTER RCTV DET: PERK A1 TR
EAA, SRR MHz NEAS DET: PEAE OF AUG ADD 10
MER GAR, 8R90 MHz L1st
£1.79 dBulsn

CENTER

%gﬁ REF 78.0 dBubsn PRERMP O FRLD

. START

@ ok FREO

STOF

FREQ

WA 58 — LF STEP

30 FS AUTO MAN
ALORR —

SWEEP

LOG LIN

CENTER GHE_SHBA HH:
RL *1F EW I1T@ kHr

fivi BW 388 kH:

SFAN 128.8 kHr Hore
WSWF BB sec 1 aof €

Plot 7.4.29 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
[@F) 14:57:27 AUC 15, 2@EY HERGLRE
LENTER RCTV OET: FERK AT TR
BH8. OBEG MHz HERS OET: FERE QF AYG AD 10
MR G4B, BESY MHr L1871
£3.11 dBulsn
LOG  REF 7.8 dBplsn FRERMP 0OH EEP;EE
18
dBs
o
@ dE
STOF
FRED
WA S e b otttk bl i) [F STEP
30 F8 RUTO MAN
ALORR
SWEER
LOG LIN
CEHTER BYO.BERA HH: SFAN 1288 kHr More
RL  *IF BW 188 kHz fVG EW 388 kHz WSWF GA.E sec 1 aof ¢
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.30 Radiated emission measurements at the 4" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(G 15:82:18 AUG 15, 2@ HERSURL
CENTER ACTY DET: PERK R ik
79,2008 HHz MEAS DET: PEAK OF AUG RDO T0
KR 679,483 HHz L1857
25,43 dBplsm

LOG  AEF 7B.8 dBulsn FREAHR 0N Hﬂing
18
dBs
i HRRKER
A dE B
HEX1
PERK
WA SB R e e o Lo A WMW&E‘*‘M KE¥1 PK
50 FS RIGHI
ACORR
HEXT P¥
LEF1

CEHTER B79.0@8@ HHz
L ®IF EW ITH kHr

fivl Bl 388 kHz

SFAN 1088 kHr Hore
#5WF GR.BE sec 1ol ¢

Plot 7.4.31 Radiated emission measurements at the 4™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(T3] 16:10:43 RUG 15, 2EGY

SHEEFTIME
GA.B  Eec

OATS
150.2 MHz
Horizontal
3m
NERSURL
BT HER

RCTY DET: PERK
MERS DET: FERK OF AWG

HeF GARA. 7833 HHz HDE];?

20,10 dEplsm

LOG AEF 788 dBul/n PREANP ON "H§“E?
10
dBs
e HRREER
@ di “
HEXT
PERK
W 5B i s . NEXT PE
80 F3 RIGHT
RLORR
HEXT PE
LEFT
CENTER ERG_OBEA HHz SFAN 1CA.B kHz Nore
AL IF BH 1EE kHz RUD BW 380 kHz $5UP BB sec i of P
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Report ID: MILRAD_FCC.15979.doc
|w Date of Issue: 8/31/2004

HENM N LARORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

Plot 7.4.32 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
[f3) 16:4B:18 RUGC 1B, Z@EY HEASLIRE
[ENTER ACLTW OET: PLAK AT TR
EH@. ARAA MHz HEAS OET: FEAK OF AYG AOD 10
HEE EHB.BALS MH: L15T
£c.78 dBplsn

LOG  REF 78,8 dBybs PRERHP DN “Chach
1@
dBs
1ATN g
d dE

3TOF

FREQ
WA SRR L, WMMWWMM-W—M LF STEF
50 73 ALTO MAN
ALORR

SHEEF

LaG LIk

CENTER BY&.8HEA MHz SFAM 1288 kH: More
FL #IF EW 178 kH:z AUG EW 3BA kHr #SWP BA.B  sec {af 2

Plot 7.4.33 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(@3] 16:37:8 AUG 16, 280 R
SHEEPTIME RCTU DET: PERK P ik
BA.B  Eec MEAS DET: FEAK OF AWG RGO Th
MKR 679,58 MHz L1s1
26.ch dEplsm
LOG  AEF 7B.8 Bplsn FRCANF ON "HEFEF
10
dBs
e HARKER
@ di “
HEX1
PEAL
WA G [ il [ " OREXT PE
503 RIGHT
RLORR
HEXT Pk
LEFT
CENTER E79.20@05 HHz SFAN 1CA.B kHz Nore
AL WIF BH 1B kH: RUG BH 3BE kH: $SWF BE.B sec 1 of ¢
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.34 Radiated emission measurements at the 5" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(G 15:84:53 AUG 15, 2@y HERSURL
RT HER

NARKER
75@.9588 HHz
25.49 dBulsn

RLTY DET: PEAK
MERS DET: FERK OF AWG

MR 750.398E Mz | L) a0

25.49 dEplsm

LOG  REF 70,8 dBubsn PREANP 0N HEEEEE
10
dBs

dir HARKER

@ dE B

HARKER

RNPTD

TP i s e - PO BELEDT

SC FS 1e3d

RLORR
MARKER 1
N OFF

CENTER 731_@@BA HHz
L ®IF EW ITH kHr

fivl Bl 388 kHz

SFAN 1088 kHr Hore
#5WF GR.BE sec 1ol ¢

Plot 7.4.35 Radiated emission measurements at the 5™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@3] 15:87:56 AUG 16, 280Y

CENIER
HAa.A0EA HHz

OATS
160.0 MHz
Vertical
3m

NERSURL
ACTY DET: PERK P ik

MEAS DET: PEAK OF AYG
Nk GRA.BATS HHz HDE]gﬁ'

26.ch dEplsm

HAAKER

LOG  AEF 7B.8 dEulsn FREANF 0N v
1@
dBs
bré HARKER
@ 48 “
HEXT
FERK
- - [ P R "
WA 5B HEX1 PF
SCFS RIGHI
ALORR
HEX1 PK
LEFT
CENTER BAG_@EBA HHI SPAN 1P8.R kHz Nore
RL  wIF BMW 1ER kHz UG BW 3A@ kHz $5WP BB sec 1 of
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.36 Radiated emission measurements at the 5" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 169.8 MHz

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

(] 15:18:36 AUG 16, P@BY

HEASLRE
RT HEE
CENTER ALTU DET: PLAK g
49, BBER HHz MEAS OET: FEAK OF AUG OO Th
MR 54,9788 Mz | oL o
26,50 dEplsm

LOG AEF 70,8 dBulsn PREANE N OER
T
dBs

L HARKER

@ di “

HEx]

PR

WP 56 ™ 1 KEXT PE

I RICHT

RLORR

KEXT P

LEFT

CENTER BY9_ABEA HHz SPAN 10@.8 kHz Hore

RL WIF BW 178 EHz UG BN 380 kH: PSP BO.B sec 1 of @

Plot 7.4.37 Radiated emission measurements at the 5™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 15979, Miltel Comm

OATS
150.2 MHz
Horizontal
3m
[BF] 15:43:58 AUG {5, 2o
1F BANDMIDTH ACTU DET: PERAK
128 kH: MEAS DET: PEAK OF AYG
Hik 751, BARE MHz
25, BB dEplsm

HERSURE
RT HER

RDO T
L1531

HAAKER

LG FREANF OM
i@

dBs
1ATH

A dE

AEF 70.8 oBplsn

T LR e W L s

WA SB
3CFS
RLORR

SFAN 1288 kHr
#3WF BR.B  sec

CENTER 731_@RBA HHz

L ®If EW ITH kHr fivl Bl 388 kHz

unications Ltd

¥ CF
HRAKER
r
HEXT
PEAK

HEXT P
RIGHT

HEXT P¥
LEFT

Hore
{of 2
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

8/31/2004 2:26:20 PM

Verdict

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply: 12 VDC

Remarks:

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

TEST SITE:

OATS
160.0 MHz
Horizontal
3m
[%7) 16:Y4E:18 AUC 16, 20EY HERSURE
[EMTER RCTU OET: PERK AT TR
348, BREE MH: NEAS OET: PERE OF RAVG AOD 10
MR BB, BRYE MH: 18]
tH.67 dBulsn
LOG  REF 78,8 dBubsn PRERMP 0K EEP;EE
18
dBs
1AN gl
@ di
STOF
FREQ
WA 5B AR Y. WRSTIRa PESILATIY SR Mwwmw LF STER
a0 FS AUTD MAN
ACORR
SHEER
LOG LIN
CENTER BAG._@RAA HH: SPAN 170.@ kH: Mor e
BL  +1F BW 1Pd kHz AUG BM 3B kHz #3HF BB.B  sec iaf ¢

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

%3] 15:48:59 AUG 15, 2804

CENIER
A43.4088 HHz

LOG  AEF 7B.@ dBulsn

OATS
169.8 MHz
Horizontal
3m

RCTY DET: PERK
MERS DET: FERK OF AWG
HeF 843.BB54 HHz
26.53 dEplsm

HAAKER

FREANF ON

i@
dBs

1ATH
A dE

WA SB

3CFS
RLORR

CEWTER BY9.888@ HHz
L ®If EW ITH kHr

Project: 15979, Miltel Communications Ltd

fivl Bl 388 kHz

SFAN 1288 kHr
#3WF BR.B  sec

HERSURE
RT HER

RDO T
L1531
¥ CF

HRAKER

r
HEXT
PEAK

HEXT P
RIGHT

HEXT P¥
LEFT

Hore
{of 2

Plot 7.4.38 Radiated emission measurements at the 5" harmonic

Plot 7.4.39 Radiated emission measurements at the 5™ harmonic
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.40 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 150.2 MHz

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

[@3] 15:14:13 AUG 16, 2884

CEMTER
581 .JPEA HHz

LOG
1a

REF 7B.8 dBulsn

RCTW DET: PEAK
MERS OET: FEAK OF AUG
ik 981.CEYE HHz
27,83 dBylsm

FREANP ON

dBs

#ATH
@ ok

CEHTER 98I .CHRA MHz
L ®IF EW 1TB kH:z

VG EW 3B@ kHz

SPAN 178.B kHr
+5WP EB.B s5ec

HERSLRE
AT HMKE

AOD 10
L1371

HRAKER
tCF

HRAKER
&
HEXT
PERK

HEXT PE
RIGHT

HEXT FE
LEFT

Hore
fof ¢

Plot 7.4.41 Radiated emission measurements at the 6™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 15979, Miltel Comm

(%3] 15:28:35 AUC 16, 268M

SHEEFTIME
BA.B  Eec

LOG  REF 7B.@ dBulsm

OATS
160.0 MHz
Vertical
3m

RCTU OET: FERK
HERS OET: FERE QF AYG
HER Y. 7176 sec
96.52 dBulsn

FRERMF O

i@
dBs

1ATH
A dE

Mufvﬁy/““\ﬁu“ﬁfi”r

M et A A

VA SB

3CFS
RLORR

CENTER 3B0_AEA NHz
RL *1F EW I1T@ kHr

unications Ltd

fivi BW 388 kH:

SFAN B Hr
HIWP BA.B  sec

HERSURE
A1 MR

AOD 1D
L1357

[LERR
WRITE A

A
HoLD A
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.42 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 169.8 MHz

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

(] 19:09:56 AUG 17, 28B4 .. HWBY

CEMTER
1.818E88 [Hz

LOG  AEF GB.@ dBulsn

RLTY DET: PERK
MERS DET:

FERE OF AVG

MhE 6. 4EAE msec
4295 dBplsm

PREARP ON

i@
dBs

2ATH
@ di

CENTER 1 B1388@ (Hr

L ®If EW 1.B MHr fivl BW 3 MHr

SFAK @ Hr
SWF EB.B m5ec

HERSLRE
RT NKR

ROD TN
L1531

HARKER
t CF
HARKER
b

HEXT
PERK

HEXT PY
RIGHT

HEXT P¥
LEFT

Hore
iof 0

Plot 7.4.43 Radiated emission measurements at the 6™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(B 16:51:55 AUG 16, 2@a —
CEMTER RCTY DET: FERK P ik
981 .2BEA HH: MERT DET: FERK OF AWG OO Th
NER J81.171¢ NHz L1587
26.73 dBplem |
LOG  AEF 7B.8 dBulsn FREANE ON HH?FEF
18
dBs
1ATH HRRKER
@ dE “
HEX1
PERK
i '*MMI»AKA\. ERCEUI PRI Y EE TP PR N
WR 3B HEXT F¥
30 F3 RIGHT
ALORR
HEXT P¥
LEFT
CEHTER 9B1.2EBE HHx 3FAN 1088 kHz Hore
RL AP EW 108 kHz AVG BW 3BE kHz #3WF BR.B  sec 1ol ¢

Project: 15979, Miltel Communications Ltd
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.44 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 160.0 MHz

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

[@F] 15:24:83 AUG 16, PABY T

BT MER

CINTER RCTY DET: PERK *

9GA.ABA HHz MEAS OET: PERK OF AWG B

MER 3.B790 sec L1581

34,35 dBplsm

LOG REF 78,8 dBub/n PREANP DN ThEY
18
dBs

e HARKER

@ dE “

HEX1

W ”*”NW«WWr”*wJKVr | e pey s, P oo, bt PERK

WA 5B WEXT PY

30 F3 RICH

ACORR

HEX1 PF

LEF1

CENTER 96@.EEE Mz SPAN @ Hr More

RL  WIF BW 178 kHr AVD BW 388 kHz #5HP BB sec i of P

Plot 7.4.45 Radiated emission measurements at the 6™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 15979, Miltel Comm

OATS
169.8 MHz
Horizontal
3m
(@3] 19:73:53 AUG 17, 2004 .. HNBY HERS UL
CEMIER ACTY DET: PERK R ek
1.819BR@ [H: MEAS DET: PEAK GF AVG RD
MER 3. 38@8 msec L1581
HA. Bl dEplsm
LOG  REF GB.@ oBubsn FREAHF DN "H,T“EF
]
dBs
1RTH HRAKER
@ 48 “
HEX1
PEAK
VA 5B HEX1 PF
SCFL RIGHI
ALORR
HEX1 PK
LEF
CENTER 1 B1888A GHr SFAN B Hz Nore
RL A1F EW 1.H NHz AWG BW 3 MHz SWP CB.B msec iof 2

unications Ltd
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.46 Radiated emission measurements at the 7" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 150.2 MHz

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

Eﬁﬂ 10:47:41 AUG 17, 2884 .. HNEW" HERSURE

RT HEE

CENIER ALTY DET: PERK *

1,851480 [H: MERS DET: FERK OF AUG OO Th

MhRE 3. 7308 msec L1581

39.51 dEplsm

LOG  AEF GB.8 dBulsn PREAHF ON HHEFEF
18
dBs

RN HRAKER

@ dE N “

HEX1

PEAK

VA 5B HEXT PK

SCFL RICHT

ALORR

HEX1 Py

LEF1

CEHTER 1 B314B@ (Hz SFAN @ Hz Hore

BL  #1F BW 1.B NHz AUG BW 3 MHz SWF £B.B msec iof 0

Plot 7.4.47 Radiated emission measurements at the 7" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
@@19:49:51 AUG 17, 2d@4 . HNEW' WERSURE
CEMTER RCTY DET: FERK P ik
1.1¢@BEA [Hr MEAS OET: FERE OF AWG ROO T0
MER 4.3388 msec L1537
44,33 dEplsm
LOG  AEF GB.@ dBulsn FREANE ON "H§RE?
18
dBs
1RTH HRRKER
@ dE e dreibbossttin s sy imios sa bttt st a
HEX1
PERK
VA SE HEXT P¥
SCOFC RIGHT
ACORR
HEXT P¥
LEF1
CEHTER 1 1P0E@BA GHz 3FAN @ Hz Hore
RL  WIF BW 1.B HHr AVG BW 3 MHr SWF CH.B msec {of 2

Project: 15979, Miltel Communications Ltd
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.48 Radiated emission measurements at the 7" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 169.8 MHz

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

[G] 19:11:09 AUG 17, 28B4 .. HWBY

CEMIER
1.103E88 [Hz

LOG  AEF GB.@ dBulsn

RLTY DET: PEAK
MERS DET: FERK OF AUG
MhE O GRAE msec
41,34 dEplsm

PREARP ON

i@
dBs

HATH
@ dE G

CENTER 1 1H3EBA (Hz
L ®If EW 1.B MHr

fivl BW 3 MHr

SFAK @ Hr
SWF EB.B m5ec

HERSLRE
RT NKR

ROD TN
L1531

HARKER
t CF
HARKER
b

HEXT
PERK

HEXT PY
RIGHT

HEXT P¥
LEFT

Hore
iof 0

Plot 7.4.49 Radiated emission measurements at the 7" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 15979, Miltel Comm

[Ba) 10:42:08 AUC 17, 2OBY .. MHBY

LENTER
1. 851488 GHr

LOG  REF 6B.8 dBulsn

OATS
150.2 MHz
Horizontal
3m

RCTU OET: FERK
HERS OET: FERE QF AYG
NER 1B, ABR nsec
98.33 dBulsn

FRERMF O

i@
dBs

HERSURE
A1 MR

AOD 1D

1ATH
A dE

VA SB

SCFL
RLORR

CENTER 1 B3148@ [H:
L *1F EW 1.8 MHz

unications Ltd

fiv EW 3 MHz

SFAN B Hr
SHF 8.8 nsec

L1357

[LERR
WRITE A

A
HoLD A
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.50 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
[G@) 19:B8:BY AUC 17, 28B4 .. MHEW HERSLRE
LENTER RCTV DET: PERK A1 TR
1. 120088 GHr NEAS DET: PEAE OF AUG ADD 10
HER 18,438 ngec L15T
46.59 dBulsn
LOG  REF GB. @ dBulsn PRERHP O “R%%EHE
|
dBs
M
#ATH
Al . —— HOLD A
VIEW A
VR 3B BLANE R
SCFC
RLORR
Trace
RECL
CENTER 1 {PEEAA [H: SPAK B Hr More
RL  *IF BW 1.8 MHr AUG BW 3 MHz SWP PB.B nsec 1 oaf 3

Plot 7.4.51 Radiated emission me

asurements at the 7" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
[Ba] 10:48:87 AUG 17, 2@04 .. HNBY HERSURE
CEMTER RCTY DET: PLRK P ik
1.109ER8 [Hz MERS DET: FERK OF AWG RGO Th
MEF 1.6388 msec L1581
43,24 dEplsm
LOG  AEF GB.@ dBulsn FREANE ON HH?REF
18
dBs
1RTH HHHKEE
8 dE jhhmu T i bl e
HEX1
PERK
VA SE HEXT P¥
SCOFC RIGHT
ACORR
HEXT P¥
LEF1
CENTER 1 1BHER@ (Hz SFAN @ Hz Nore
RL  WIF BW 1.B HHr AVG BW 3 MHr SWF CH.B msec iof @

Project: 15979, Miltel Communications Ltd
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.52 Radiated emission measurements at the 8" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
[G@) 18:37:58 AUC 17, 28B4 .. MHEW HERSLRE
LENTER RCTV DET: PERK A1 TR
1. 2B1ERE CHr NEAS DET: PEAE OF AUG ADD 10
HER 1B, BB ngec L15T
H@d. BB dBulsn
LOG  REF GB. @ dBulsn PRERHP O “R%%EHE
|
dBs
M
#ATH
L s ] B HOLD A
VIEW A
VA 5B BLANE R
SCFC
RLORR
Trace
RECL
CENTER 1 2B1EBA H: SPAK B Hr More
RL  *IF BW 1.8 MHr AUG BW 3 MHz SWP PB.B nsec 1 oaf 3

Plot 7.4.53 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
[QF) 18:54:17 AU 17, 2004 .. HNBU' T
IF BAMOWIOTH ACTY DET: PEAK AT Ak
1.8 MHz MERS DOET: FEAK OF AUG OO 10
MLR 16.78R msec L1157
49,20 dEplsm
LOG  AEF 6B.@ cBuv/n PREANE ON e
ia
dés HARKER
HATN
@ dE wmwmmmﬂ&ww £
HEXT
PERK
HA 3B HEXT PE
SC FC RIGHT
ALORR
HEXT PE
LEF1
CENTEE 1 ZBOGBE (Hz SFAN @ Hr Nore
L #IF EW 1.8 HHz AVG EW 3 MHz SWP CH.B msec 1 of ¢

Project: 15979, Miltel Communications Ltd
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Report ID: MILRAD_FCC.15979.doc
|w Date of Issue: 8/31/2004

HENM N LARORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

Plot 7.4.54 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(B 19:13:85 AUG 17, 284 .. HNBY' HERSURE
CENIER ALTU DET: PLAK R Mk
1.3584R8 [iHz MERS OET: FEAK OF AUG OO T0
MLE 1@.058 msac L151
41,88 dBplsm

LOG  REF GB.A dBub/n PREAHF ON "HikEP
1@
dBs
ey HARKER
0B PR SR PN P o b :
NEX1
PEAK
VA 5B HEXT P¥
5L FC RIGHT
RLORR
HEXT P¥
LEF1
CEWTER 1 358480 GHz SPAN @ Hz Nore
RL ®IF BW 1.8 NHz AVG BW 3 MHr SHP PB.E msec  f of F

Plot 7.4.55 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(B 18:44:47 RUG 17, 2@AY .. HNEY' HEASURE
CENIER ALTU DET: FERAK AT Ak
1. 2B1ERA [H:z MERS DOET: FEAK OF AUG OO 10
HiF B.EHBR msaec L13
HEL 30 dEplsm

HRRKER

LOG  AEF GB.@ dEpW/n FREAHP ON b CF
ia
dBs
ARTH HHHKEE
EUB ) FA .«»NML].?MAH A kb A

HEXT

PERK
VA 3B HEXT PE
SC FC RIGHT
ALORR

HEXT PE

LEF1
CEHTEE 1 ZB1ERE (Hz SFAN @ Hr Nore
L #IF EW 1.8 HHz AVG EW 3 MHz SWP CB.B msec 1 oof ¢
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Report ID: MILRAD_FCC.15979.doc
|w Date of Issue: 8/31/2004

HENM N LARORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

Plot 7.4.56 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(B 19:81:37 AUG 17, 2@@4 .. HNBY' HERSURE
CENIER ALTU DET: PLAK R Mk
1. 2RARAA [Hz MERS OET: FEAK OF AUG OO T0
MLE 16,858 msac L151
HYA. 25 dEylsm

L0G  REF GB.8 dBulsn FREANF N HH?“E?
i
dBs
RN HRRKER
@ dB “
R aleted e L AR, ey WA [y
HEXT
PERE.
VA 3B HEX1 FE
3 FC RIGHT
RLORR
HEX1 PE
LEFT
CEHTER 1 ZHEERA GHz SFAN @ Hr Hore
RL  ®IF BW 1.8 MHz AYG EW 3 MHr SWP EB.B msec {of £

Plot 7.4.57 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(B 19:26:24 AUG 17, 2@@Y .. HNBY' HERSURE
CENIER ALTU DET: PLAK R Mk
1.3584R8 [iHz MERS OET: FEAK OF AUG OO T0
MLRE 1.5380 msac L151
41,39 dBylsm

HRAKER

LOG AEF GB.8 dBuYsn PRLAP DN e
]
dBs
e HARKER
@ 48 i . ) “
L T T L e T BT Li i
NEXT
PERE
VA 3B HEX1 PK
S0 FC RIGHT
ALORR
HEX1 PK
LEF1
CENTER 1 398488 GHz SFRN A Hr Nore
RL  ®IF EW 1.8 MHz AYG EW 3 MHr SHP £B.8 msec tof ¢
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.58 Radiated emission measurements at the 9" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(B3) 18:39: 84 AUC 17, 2ABY .. MHBW' HEREURE
LENTER ACTW DET: PERE AT TR
1,951 B8R [Hz NEAS DET: PEAEK OF AUG AOD 10
HER 10, BBE nsec L15T
H1.36 dEulsn
LOG  REF GB.@ dBulsn PRERMP DN HR%%EHE
ia
dBs
YA HDLERE
@ dE - " gl
VIEW A
VR 5B ELANE R
50 FLC
ALORR:
Trace
RECL
CENTER 1 351BB@ GHe SERN B H: More
RL ¥IF BW 1.8 NHz AUG BH 3 MHz SWP PA.A nsec 1 af 3

Plot 7.4.59 Radiated emission measurements at the 9" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
Eﬁﬂ 18:55:89 AUG 17, 2@@Y .. HNEU® NERSURE
CEMIER ACTY DET: PEAK AT Ak
1. 44ARRA [Hz MERS DOET: FEAK OF AUG OO 10
HiR B.S5580 msaec L13
41.B3 dEplsm
LOG  REF GB.6 oBud/n PREANE ON e
ia
dBs
ARTH HRAKER
@ dE ) |4 . . .
HEXT
PERK
VA 3B HEXT PE
SC FC RIGHT
ALORR
HEXT PE
LEF1
CENTER 1 YYAEAA GHz SFAN @ Hr Nore
L #IF EW 1.8 HHz AVG EW 3 MHz SWP CH.B msec 1 of ¢
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HENM N LARORATORIES

Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.60 Radiated emission measurements at the 9" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(B3] 19:14:37 AUG 17, 2884 . HNBY' HERSURE
CENTER ALTY DET: PERK AT Mk
1.529288 [Hz MEAS DET: PEAK OF AUG RDD 10
MERE 13,788 msec L151
41,34 dBylsm
LOG  AEF GB.@ dBulsn FREAKF DN HH?“EP
]
dB/
i HARKER
[ . ) oo *
NEXT
FEAE
UR 3B HEXT P
50 FC RIGH
ALORR
HEXT P
LEF1
CENTER 1 52288 GHz SFRN A Hr Nore
RL #IF BW 1.8 MHz AUG BH 3 MHz SHP PB.A msec 1 of

Plot 7.4.61 Radiated emission measurements at the 9" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(B 18:46:19 RUG 17, 2@@Y .. HNEY' HEASURE
CENIER ALTU DET: FERAK AT Ak
1.351BAA [H:z MERS DOET: FEAK OF AUG OO 10
HER 13.H58 msec L13
41,36 dBplsm
LOG  AEF GB.@ dEpW/n FREANF ON HHEKE?
ia
dBs
ARTH HRAKER
@ dE ) . . .
S S o (AR e (A e T
HEXT
PERK
VA 3B HEXT PE
SC FC RIGHT
ALORR
HEXT PE
LEF1
CEHTEE 1 33188@ (Hz SFAN @ Hr Nore
L #IF EW 1.8 HHz AVG EW 3 MHz SWP CH.B msec 1 of ¢
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

8/31/2004 2:26:20 PM

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply: 12 VDC

Remarks:

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

TEST SITE:

OATS
160.0 MHz
Horizontal
3m
(B 19:8Y:16 AUG 17, 284 .. HNBY'
CENIER ALTW DET: PERK
1. YYARRA [iHz MERS OET: FEAK OF AUG
MLE 18,458 msac
4g BE dBplsm
LOG  REF GA.@ dEpW/n PREAHP 0N
i@
dBs
#ATN
LI A L IR R DS U PP ¥
VA 5B
30 FC
ALORR
CENTER 1 YYARRA (Hx SFRN @ Hr
RL #1F EW 1.8 MHz AVG BEW 3 MHz SWP EB.B msec

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

HERSLRE
AT HMKE

AOD 10
L1371

HRAKER
tCF

HRAKER
&
HEXT
PERK

HEXT PE
RIGHT

HEXT FE
LEFT

Hore
fof ¢

HERSLRE
AT HKR

Rod 10
L131

OATS
169.8 MHz
Horizontal
3m
(B 19:27:52 AUG 17, 2@@Y .. HNEY'
CENIER ALTU DET: FERAK
1.52d288 [H:z MERS DOET: FEAK OF AUG
HER 7. 9B@R msec
43,24 dEplim
LOG  AEF GB.@ dEpW/n FREAHF M
ia
dBs
HATN
(L1013 O SV A JRAP) FOYTUSYYS AUV P
VA 3B
SC FC
ALORR
CEHTEE 1 S2828@ (Hz SFAN @ Hr
L #IF EW 1.8 HHz AUG EW 3 MHr SHP BB msec
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HRAKER
s
HEXT
PERK

HEXT FE
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LEFT

Hore
{of ¢

Plot 7.4.62 Radiated emission measurements at the 9" harmonic

Plot 7.4.63 Radiated emission measurements at the 9" harmonic
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.64 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(G2) 18:38:52 AUG 17, 2OEY .. MHBU' HERSURE
LENTER ACTW DET: PERE AT TR
1. 582088 [Hz NEAS DET: PEAEK OF AUG AOD 10
HER 10, BBE nsec L15T
HA.B1 dEulsn
%gﬁ REF BB, dBubsn PRERMP DN HR%%EHE
dBs
MR
;ng HOLD A
VIEW A
VR 5B ELANE R
50 FLC
ALORR:
Trace
RECL
CENTER 1 SB2BEA GHe SERN B H: More
RL ¥IF BW 1.8 NHz AUG BH 3 MHz SWP PA.A nsec 1 af 3

Plot 7.4.65 Radiated emission measurements at the 10" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 15979, Miltel Comm

[@3) 18:56:43 AUG 17, 20y

CENIER
1.6AABAA [Hz

LOG  AEF GB.@ dEpl/n

OATS
160.0 MHz
Vertical
3m

.. HNEY”

ACTW DET: PERK
MERS DOET: FEAK OF AUG
HER 17 . B5E msaec
4348 dBplim

FREARF ON

ia
dBs

HERSLRE
AT HKR

Rod 10
L131

LATH
@ dE

M\M—Wnﬁ-}%ﬁwﬂ—rw&qmm

VA 5B

S0 FC
ALORR

CENTER 1 ER@BRA GHz
RL #IF EW 1.8 NHz

unications Ltd

SFAN @ Hr

AVG BH 3 MHz SWP £B.B msec

HRRKER

¥ CF
HRAKER
s
HEXT
PERK

HEXT FE
RICHT

HEXT PE
LEFT

Hore
{of ¢
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:
Plot 7.4.66 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@3] 19:16:58 RUG 17, 2AB4 .. NNV HERSURL
CENIER ALTY DET: PERAK AT fE
1.699BAA [Hz MERS DET: FERAE OF AWG ROD 10
HEE B.4580 msec L151
Y4, B dEplim
LOG  AEF BB.B dBulsn PREAKP ON "HEKE?
1n
N HARKER
A dE ke o, «#wdmﬁna ool posiot] “
HEX 1
PLRK
VA SB HEXT PE
50 FC RIGHT
ALORR
HEXT P
LEFT
CENTER 1 G90@BA GHz SFRN @ Hz Nore
RL  MIF BH 1.8 NHz AUG EW 3 MHz SWP PB.B msec  { of ?

Plot 7.4.67 Radiated emission measurements at the 10" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 150.2 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(@) 18:47:53 AUG 17, 20AY .. MHEW
LENTER RCTY DET: PERK
1.582BB8 CH: NERS OET: FERE OF AYG
HER 9. 56088 nsec
45.58 dBulsn
LOG  REF GB.@ dBulsn FREAMP DN
1B
dBs
HRATH
B OB frofebastodd bttt e At My 4—»ﬁwmdkumwum~“wm«m Lottt st
VA 5B
3L FC
RLORR
CEWTER 1 SHEZBE@ GHz SFAR B Hz
FL  *IF BW 1.8 HHz AVG EW 3 MH:z SHP 8.8 nsec
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|w Date of Issue: 8/31/2004

HENM N LARORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date & Time: 8/31/2004 2:26:20 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply: 12 VDC
Remarks:

Plot 7.4.68 Radiated emission measurements at the 10" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 160.0 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
@) 1%:&5:12 RUG 17, 2ABEY .. MHEW' HE RELRE
LENTER ACTU OET: PERK A1 MR
1.EHABRA CH: HERS OET: FERE OF AUG AOD 1O
HER 12, GEE msec L15T
Y4.39 dBulsn

LDO  REF 6B.8 dBu/n PREAIP ON b
18
i b’
@ dE FLVRE LRI IR P e .L«Mwu

VIEMW A
VR 5B ELANE R
iCFC
RLORR

Trace

R EC
CENTER 1 ERBBER [Hz SFAN B Hz Hore
AL P BW 1.8 NHz AUG BW 3 MHz SWP PB. B nsec faf 3

Plot 7.4.69 Radiated emission measurements at the 10" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 169.8 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
3] 1%:EE=5? AUC 17, 2@8AY .. MHEY® HERSURE
LEMTER ACTU OET: PERK A1 TR
1.65RAA OH: HERS OET: FERE QF AYG SR
NER 5.358B nsec L13T
H4.53 dBplsn

LOG  REF BB.B dEulsn FRERMF O HR%%EHE
1B
dBs
LIl ¢ HULEHE
@ dE g oh S MUICRIRN P oot gl Lok

VIEW R
VA 5B ELAME R
SLFL
RLORR

Trace

R E C
CEHTERE 1 EISBAA [Hz FAN B Hz More
RL #IF EW 1.8 HHz RUG BN 3 MHz SHP PA.B nsec faf 3
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[ Report ID: MILRAD_FCC.15979.doc
w Date of Issue: 8/31/2004

HINMLCN LR EATORILS

Test specification: Section 90.217, Band edge emission

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.217; TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -

Date & Time: 7/25/2004 8:24:13 PM Verdict: PASS

Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC

Remarks:

7.5 Band edge emission

751 General
This test was performed to verify the EUT band edge emission including all associated side bands and frequency
drift under extreme test conditions was attenuated at least 30 dB below the unmodulated carrier level. Specification
test limits are given in Table 7.5.1.

Table 7.5.1 Band edge emission limits
Band edge frequency shift from carrier, kHz | Channel bandwidth, kHz | Attenuation below carrier, dBc
+40.0 25.0 30

7.5.2 Test procedure

7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and the performance check was conducted.

7.5.2.2 The spectrum analyzer sweep time and bandwidth were set to capture all major modulation sidebands of emission
and sweep time was set sufficiently slow to ensure peak measurements. Spectrum analyzer was set in peak hold
mode and time sufficient for trace stabilization was allowed.

7.5.2.3 The frequency of modulation envelope points beyond which power level drops below the band edge emission limit
was measured.

7.5.2.4 The total bandwidth was calculated by adding of the negative frequency drift to the lower measured frequency and
the positive frequency drift to the higher measured frequency. The obtained bandwidth was verified to be within the
allowed frequency range.

7.5.2.5 The test results were recorded in Table 7.5.2 and shown in the associated plots.

Figure 7.5.1 Band edge emission measurement set up

Spectrum

EUT
analyzer

v

Attenuator >
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Report ID: MILRAD_FCC.15979.doc

Date of Issue:

8/31/2004

Test specification:

Section 90.217, Band edge emission

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.217; TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/25/2004 8:24:13 PM Verdict: PASS
Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC

Remarks:

Table 7.5.2 Band edge emission test results

OPERATING FREQUENCY RANGE:

150.2 - 169.8 MHz

DETECTOR USED: Peak hold
SWEEP RATE: 2 kHz/s
RESOLUTION BANDWIDTH: 1 kHz
VIDEO BANDWIDTH: 3 kHz
MODULATION: FSK
MODULATING SIGNAL: Alternative signal
BIT RATE: 600 bps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
ATTENUATION BELOW CARRIER: 30 dBc
Band Measured frequency, | Frequency drift, kHz Band edge Band edge Margin, Verdict
edge MHz* Negative | Positive | frequency, MHz** limit, MHz kHz***
150.2 MHz
Low 150.19373 1.673 NA 150.19206 150.16000 32.06 Pass
High 150.20700 NA 0.08 150.20708 150.24000 32.92 Pass
160.0 MHz
Low 159.99380 1.639 NA 159.99216 159.96000 32.16 Pass
High 160.00697 NA 0.085 160.00706 160.04000 32.94 Pass
169.8 NHz
Low 169.79377 1.875 NA 169.79189 169.76000 31.89 Pass
High 169.80707 NA 0.11 169.80718 169.84000 32.82 Pass

* - Measured frequency beyond which the emission level is attenuated at least 30 dB below the unmodulated carrier
** - Band edge frequency = Measured frequency * Frequency drift under extreme conditions
*** - Margin = Band edge limit — Band edge frequency

Reference numbers of test equipment used

[ HLO0810 | HL 1424

HL 1519 |

HL 1652 |

Full description is given in Appendix A.
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HINMLCN LR EATORILS

Test specification: Section 90.217, Band edge emission

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.217; TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -

Date & Time: 7/25/2004 8:24:13 PM Verdict: PASS
Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC
Remarks:

Plot 7.5.1 Low band edge emission test results at 150.2 MHz

ATTEN 10dB MER -45.50dBm
RL. -15.2dBm 5dB/ 150.19373MH=
— —
DISPLLY LINE
-45. dBm

[

e i
i ]
CENTER 150.20037TMHz SEAN  20.00kHz
*REW  1.0kHz *VBH  3.0kHz *SWE  10.0sec

Plot 7.5.2 High band edge emission test results at 150.2 MHz

ATTEN 10dB MER -45.59dBm
RL -15.2dBm 5dB/S 150.20700MH=
— —
MER
150.20700 NH=z

-45.5% dBT)f \\\

i

/ \

iyt \LWdu "

T TR
CENTER 150.20037MHZ SPAN 20.00kHz
*RBW 1.0kHz *VBW 3.0kHz *SWP 10.0sec
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[ Report ID: MILRAD_FCC.15979.doc
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HINMLCN LR EATORILS
Test specification: Section 90.217, Band edge emission
Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.217; TIA/EIA-603-A, Section 2.2.13
Test mode: Compliance -
Date & Time: 7/25/2004 8:24:13 PM Verdict: PASS
Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC
Remarks:
Plot 7.5.3 Low band edge emission test results at 160.0 MHz
BATTEN 10d8 MER  -47.00dBm
RL -16.3dBm 5dB/ 159.99380MHz
/ .
HMER
159.89380 r;fz \
—47.00 :iBIr.I/ \\
/J ]
T/ N
L Mg
CENTER 160.00000MHz SPAN  20.00kHz
*RBW  1.0kHz *VBW  3.0kHz *SWP  10.0sec
Plot 7.5.4 High band edge emission test results at 160.0 MHz
ATTEN 10d8 MER  -47.00dEm
RL -1§.3dEm 5dB/ 160.00697MHz
/ [
MER
160.00697 ) ,f; \
-47.00 dBIE./ \\
7 i
17 X
o Py
CENTER 160.00000MHz SPAN  20.00kHz
*RBW  1.0kHz *VEW  3.0kHz *SWP  10.0sec
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|

;w Date of Issue: 8/31/2004
HINMLCN LR EATORILS
Test specification: Section 90.217, Band edge emission
Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.217; TIA/EIA-603-A, Section 2.2.13
Test mode: Compliance -
Date & Time: 7/25/2004 8:24:13 PM Verdict: PASS
Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC
Remarks:

Project:

Plot 7.5.5 Low band edge emission test results at 169.8 MHz

ATTEN 10dB MER -48.01dBm
RL -17.&dBm &dB/S 165.7837THH=

MER

169.79377 Miz

-48.01 d31‘f./1 \\
// ]

::l
|1

/ \
ot o]

CENTER 165.80000MH= SPRN 20.00kH=
*RBW 1.0kHz *VBW 3.0kHz *SWP 10.0sec

Plot 7.5.6 High band edge emission test results at 169.8 MHz

ATTEN 10dB MER -48.05dBm
RL -17.6dBm 5dB/ 169.B8070THH=

=T e :iBIr./_: \\L‘h
//

g.l
|1

/ \
o o

CENTER 169.80000MH=Z SPRN 20.00kH=z
*RBW 1.0kHz *VBW 3.0kHz *5WP 10.0sec
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HINMLCN LR EATORILS
Test specification: Section 90.210, Conducted spurious emissions
Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13
Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:
Remarks:
7.6  Spurious emissions at RF antenna connector test
7.6.1 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given

in Table 7.6.1. The test results are provided in Table 7.6.2 and associated plots.

Table 7.6.1 Spurious emission limits
Frequency, MHz | Attenuation below carrier, dBc | ERP of spurious, dBm
FCC 90.210
0.009 — 10" harmonic* | 43+10logP** | -13.0
FCC 90.217
0.009 — 10" harmonic* | 30 | -11.0

* - spurious emission limits do not apply to the in band emission within + 250 % of the authorized bandwidth from

the carrier; investigated in course of emission mask testing

** - P is transmitter output power in Watts
7.6.2  Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.6.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.6.2 and associated plots.

Figure 7.6.1 Spurious emission test setup

Spectrum
analyzer

EUT

Attenuator »>

v
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance

Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:
Remarks:

Table 7.6.2 Spurious emission test results

OPERATING FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

150.2 — 169.8 MHz
0.009 — 2000 MHz

Peak

Off

FSK

Alternative

600 bps

Maximum

19.46 dBm at 150.2 MHz
19.31 dBm at 160.0 MHz
19.01 dBm at 169.8 MHz

; Spurious Attenuation et ;
Fre?/llﬁgcy, SA Le;g]mg, Atter;léator, CablngIoss, RI?HV;/, em(;sésion, el e LcllrS::t Mzré]ln, Verdict
m dBc
150.2 MHz carrier frequenc
300.4 -60.26 30.0 0.2 10 -30.1 49.1 30 19.1 Pass
450.6 -69.80 30.1 0.2 10 -39.5 58.5 30 28.5 Pass
160.0 MHz carrier frequenc
320 -59.81 30.0 0.2 10 -29.6 48.6 30 18.6 Pass
480 -69.30 30.1 0.2 10 -39.0 58.0 30 28.0 Pass
169.8 MHz carrier frequenc
339.6 -65.30 30.0 0.2 10 -35.1 54.1 30 241 Pass
509.4 -71.12 30.1 0.2 10 -40.82 59.82 30 29.82 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
[ HLOo026 | HL0810 [ HL1652 | HL2107 |

Full description is given in Appendix A.
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.1 Spurious emission measurements in 9 - 60 kHz range at 150.2 MHz carrier frequency

MER:2.Z4kH= - 67.13dBm W:A
RL:— 33.0dBm 10dE/ __ATIOdE 5T 100s D:MAX

SF:9kHz SP:60kHz _ RE1kHz _ VE-OFF-

Plot 7.6.2 Spurious emission measurements in 9 - 60 kHz range at 160.0 MHz carrier frequency

MER:9.00kH= - 67.25dEBm W:a
RL:— 33.0dBm 10dB/ __AT10d4B _ 3T 100s D:HMAX

3F:9kHz SF:60kHz _ RE1kHz _ VE-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.3 Spurious emission measurements in 9 - 60 kHz range at 169.8 MHz carrier frequency

MER:9.00kH= - 67.25dEBm W:a
RL:— 33.0dBm 10dB/ __AT10d4B _ 3T 100s D:HMAX

SF:9kHz SP:60kHz _ RE1kHz _ VE-OFF-

Plot 7.6.4 Spurious emission measurements in 0.06 - 1.0 MHz range at 150.2 MHz carrier frequency

MER:0.060MH=z - 63.29dBm W:A
RL:— 33.0dBm 10dE/ __ATIOdE 5T 100s D:MAX

Pl

WMMMW ositliruttbadhrusgoal

3F:60kH=z SP:i1HH= _ RE10kKHz__ VE-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.5 Spurious emission measurements in 0.06 - 1.0 MHz range at 160.0 MHz carrier frequency

MER:0.060MH=z - 63.24dBm W:a
RL:— 33.0dBm 10dB/ __AT10d4B _ 3T 100s D:HMAX

Mo,

3F:60kH=z SP:i1HH= _ RE10kKHz__ VE-OFF-

Plot 7.6.6 Spurious emission measurements in 0.06 — 1.0 MHz range at 169.8 MHz carrier frequency

MER:0.060MH=z - 63.24dBm W:A
RL:— 33.0dBm 10dE/ __ATIOdE 5T 100s D:MAX

M.,

3F:60kH=z SP:i1HH= _ RE10kKHz__ VE-OFF-

Plot 7.6.7 Spurious emission measurements in 1.0 - 1000 MHz range at 150.2 MHz carrier frequency
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification: Section 90.210, Conducted spurious emissions
Test procedure: 47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13
Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:
Remarks:
MER:Z297MH= - 57.4ZdEBm W:h
RL:- 3.0dBm 10dE/ _leDdB _ 3T 100s D:MAE

3F:1MH=z 5F:1000MHz RE10kHz _ VE-OFF-

Plot 7.6.8 Spurious emission measurements in 1.0 - 1000 MHz range at 160.0 MHz carrier frequency

MER:317MH= - 58.21dEm W:h
RL:- 3.0dBm 10dE/ _leDdB_ST 100= D:MAE
s aahenn i fofes it L.d AN (W i
53F:1MH= SF:1000MH=z RE10kKHz__ VE-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Date & Time:

7/23/2004 1:23:34 PM

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 39 %

| Power Supply:

Remarks:

Plot 7.6.9 Spurious emission measurements in 1.0 - 1000 MHz range at 169.8 MHz carrier frequency

MER:373MH= - 60.71dEm W:=a
RL:- 3.0dBm 10dE/ _leDdB o 3T 100= D:MALE
Ry e AU o g sy ) n TR .
A
3F:1MH= SF:1000MH=z RE10kKHz__ VE-OFF-

Plot 7.6.10 Spurious emission measurements in 1000 - 2000 MHz range at 150.2 MHz carrier frequency

MEER:1794HH=z
RL:- 33.0dBm

- 64.43dBm

W: A
10dE/ AT10dE 3T 100s= DMLY

AT A e e
\[H

ZF:1000NH=
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.11 Spurious emission measurements in 1000 - 2000 MHz at 160.0 MHz carrier frequency

MER:1642HMH= - 64.31dBm m:h
RL:- 33.0dBm 10dE/ __ATiO4E ST 100s D:MAX
TPISY P Y iy il nat gk el o e e
SF:1000MH= SP:1000MHz RE1MH= VB-OFF-

Plot 7.6.12 Spurious emission measurements in 1000 - 2000 MHz at 169.8 MHz carrier frequency

RL:- 33.0dEBm 10dB/ _ AT10dE ST 1005  D:MAX
it LY SRR AR L e VLA T e
SF:1000MHz SP:1000MHz _RB1MHz __ VB-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.13 Conducted spurious emission measurements at the 2"" harmonic of 150.2 MHz carrier frequency

MER:300.392 4MHz - 60.26dEm e
RL:- 33.0dBm 10dE/ _I‘.TlUdB _ 3T 100= D:iMAX
A
N _wrf/ M\Muwm,\,a,.m Andidrpbin e
CF:300.4MH= SFP:200kHz _ RE10kKHz__ VE-OFF-

Plot 7.6.14 Conducted spurious emission measurements at the 2" harmonic of 160.0 MHz carrier frequency

HNER:3159.996 4MH=z - 59,.81dEm m: A
RL:- 33.0dEBEm 104E/ _ ATiOAE _ ST 100s D:MAX

CF:320MH= 3P:200kHz _ RE10kHz__ VE-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.15 Conducted spurious emission measurements at the 2" harmonic of 169.8 MHz carrier frequency

MER:339.595 ZMHz - 65.30dEm W:a
RL:— 33.0dBm 10dB/ __AT10d4B _ 3T 100s D:HMAX

CF:339.60MH= SFP:200kHz _ RE10kKHz__ VE-OFF-

Plot 7.6.16 Conducted spurious emission measurements at the 3" harmonic of 150.2 MHz carrier frequency

MER:450.554 4MHz - 69.80dBm W:A
RL:— 33.0dBm 10dE/ __ATIOdE 5T 100s D:MAX

CF:450.6MH= SFP:200kHz _ RE10kKHz__ VE-OFF-
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance -
Date & Time: 7/23/2004 1:23:34 PM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 39 % | Power Supply:

Remarks:

Plot 7.6.17 Conducted spurious emission measurements at the 3" harmonic of 160.0 MHz carrier frequency

MER:479.993 ZMH= - 69.30dEm W:h
RL:- 33 .0dBm 10dE/ AT10dE 3T 100s D:MAX
N
WWWMW»M e-bshbeid oy
CF:4530MH=z FF:200kHz _ RE10RHz__ VE-OFF-

Plot 7.6.18 Conducted spurious emission measurements at the 3" harmonic of 169.8 MHz carrier frequency

MER:5059.353 2MHz - 71.1zdBm Wik

RL:- 33.0dBm 10dB/  AT10dB ST 100s  D:MAX
j Lw-u_\’u

FTO T e A e st

CF:509. 4lHz SP:200KHz _ REIORHZ__ WB-OFF-

Project: 15979, Miltel Communications Ltd

Page 73 of 109



[ Report ID: MILRAD_FCC.15979.doc
;w Date of Issue: 8/31/2004
¥

HINMLCN LR EATORILS
Test specification: Section 90.213, Frequency stability
Test procedure: 47 CFR, Section 2.1055; TIA/EIA-603-A Section 2.2.2
Test mode: Compliance -
Date & Time: 7/25/2004 3:08:36 PM Verdict: PASS
Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC
Remarks:
7.7  Frequency stability test
7.7.1  General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given
in Table 7.7.1. The test results are provided in Table 7.7.2.
Table 7.7.1 Frequency stability limits
Assigned frequency, MHz Maximum allowed frequency displacement
ppm Hz
150.2 — 169.8 NA NA
7.7.2  Test procedure
7.7.2.1 The EUT was set up as shown in Figure 7.7.1, energized and its proper operation was checked.
7.7.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
7.7.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.7.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.7.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
7.7.2.6 Frequency displacement was calculated as provided in Table 7.7.2.

Figure 7.7.1 Frequency stability test setup

Variable | = oo m oo
power supply

Spectrum
analyzer

| |
| |
| |
|
! EUT } Attenuator
| |
| |
| |
| |
| |

Voltmeter
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HEEMON LRACRATORIES
Test specification: Section 90.213, Frequency stability
Test procedure: 47 CFR, Section 2.1055; TIA/EIA-603-A Section 2.2.2
Test mode: Compliance -
Date & Time: 7/25/2004 3:08:36 PM Verdict: PASS
Temperature: 1006 °C Air Pressure: 25 hPa Relative Humidity: 40 % | Power Supply: 12 VDC
Remarks:
Table 7.7.2 Frequency stability test results
OPERATING FREQUENCY: 150.2 - 169.8 MHz
NOMINAL POWER VOLTAGE: 12 VDC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 1 kHz
VIDEO BANDWIDTH: 1 kHz
MODULATION: Unmodulated
T oC Volt\?ge, Frequency, MHz Maxdl;li'ﬁ?l;incy |_iHmZit, Ma;'gzin. Verdict
start up| ' min | 2™ min | 3 min | 4™ min | 5™ min [ 10" min|Positive [Negative
150.2 MHz
-30 | nominal |150.198815|150.198991]150.199129]150.199230]150.199298]150.199345]150.199463 -1025 -1673 NA Pass
-20 | nominal ]150.199582 NA NA NA NA NA 150.200085 -403 -906 NA Pass
-10 | nominal ]150.200448 NA NA NA NA NA 150.200448 -40 -40 NA Pass
0 nominal |150.200494]150.200521]150.200536 | 150.200545| 150.200555 150.200561 | 150.200568 80 6 NA Pass
10 | nominal |150.200544 NA NA NA NA NA 150.200565 77 56 NA Pass
20 +15% [150.200520 NA NA NA NA NA 150.200487 32 -1 NA NA Pass
20 | nominal |150.200521 NA NA NA NA NA  |150.2004881 0 0 NA Pass
20 -15% |150.200530 NA NA NA NA NA 150.200485 42 3 NA Pass
30 | nominal |150.200448]150.200438]150.200435[150.200434]150.200434]150.200434] 150.200434 -40 54 NA Pass
40 | nominal ]150.200415 NA NA NA NA NA 150.200444 -44 -73 NA Pass
50 | nominal ]150.200460 NA NA NA NA NA 150.200466 -22 -28 NA Pass
160.0 MHz
-30 | nominal |159.998881]159.999001]159.999055]159.999162]159.999243]159.999302]159.999434 1086 1639 NA Pass
-20 | nominal ]159.999660 NA NA NA NA NA 160.000155 -365 -860 NA Pass
-10 | nominal ]160.000277 NA NA NA NA NA 160.000506 -14 -243 NA Pass
0 nominal |160.000515]160.000549]160.000573]160.000585] 160.000591]160.000598] 160.000605 85 5 NA Pass
10 | nominal |160.000511 NA NA NA NA NA 160.000587 67 9 NA Pass
20 +15% [160.000565 NA NA NA NA NA 160.000522 45 2 NA NA Pass
20 | nominal |160.000576 NA NA NA NA NA  |160.0005201 0 0 NA Pass
20 -15% |160.000569 NA NA NA NA NA 160.000523 49 3 NA Pass
30 nominal |160.000491]160.000474]160.000469]160.000467]160.000465]160.000464]160.000464 .29 -56 NA Pass
40 | nominal |160.000446 NA NA NA NA NA 160.000500 20 74 NA Pass
50 | nominal ]160.000601 NA NA NA NA NA 160.000630 110 81 NA Pass
169.8 MHz
-30 | nominal |169.798657|169.798852]169.799030]169.799140]169.799207]169.799265]169.799450 1082 1875 NA Pass
-20 | nominal ]169.799665 NA NA NA NA NA 169.800160 -372 -867 NA Pass
-10 | nominal ]169.800180 NA NA NA NA NA 169.800508 24 -352 NA Pass
0 nominal |169.800534]169.800585]169.800604 | 169.800621169.800626169.800632] 169.800642 110 2 NA Pass
10 | nominal |169.800615 NA NA NA NA NA 169.800615 83 83 NA Pass
20 +15% [169.800550 NA NA NA NA NA 169.800530 18 2 NA NA Pass
20 | nominal ]169.800560 NA NA NA NA NA  |169.8005321 0 0 NA Pass
20 -15% |169.800557 NA NA NA NA NA 169.800537 5 5 NA Pass
30 | nominal |169.800498]169.800491]169.800490]169.800491|169.800492]169.800492]169.800494 34 42 NA Pass
40 | nominal |169.800489 NA NA NA NA NA 169.800558 26 43 NA Pass
50 | nominal ]169.800455 NA NA NA NA NA 169.800255 77 -277 NA Pass

* - Reference frequency

Reference numbers of test equipment used
[ HL0026 | HLO0810 | HL0892 [ HL1523 | HL1652 | HL2265 |
Full description is given in Appendix A.
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Test specification: Section 90.214, Transient frequency behaviour

Test procedure: TIA/EIA-603-A, Section 2.2.19

Test mode: Compliance -

Date & Time: 7/22/2004 3:30:39 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1005 hPa Relative Humidity: 42 % | Power Supply: 12 VDC
Remarks:

7.8  Transient frequency behaviour test

7.8.1 General

This test was performed to measure carrier frequency drift as function of time during transmitter start up and shut
down. Specification test limits are given in Table 7.8.1. The test results are provided in the associated plots.

Table 7.8.1 Transient frequency limits

Channel bandwidth, kHz Carrier frequency tolerance, kHz Duration, ms Time interval*
+12.5 20.0 tp
250 +25.0 5.0 ts

* - ton is the instant when a 1 kHz test signal is completely suppressed;

t1 is the time period immediately following ton;

t2 is the time period immediately following t4;

t3 is the time period from the instant when the transmitter is turned off until tor;
toff is the instant when the 1 kHz test signal starts to rise.

7.8.2 Test procedure

7.8.2.1 The EUT was set up as shown in Figure 7.8.1, energized and its proper operation was checked. Variable attenuator
was adjusted to provide signal level approximately 40 dB below the FM receiver maximum allowed level as
measured with RF power meter. The EUT was turned off.

7.8.2.2 The signal generator was set to the assigned transmitter frequency modulated with 1 kHz tone at 25 kHz deviation
and the output power was adjusted to provide the same as the EUT signal level at the FM receiver input as
measured with power meter.

7.8.2.3 The storage oscilloscope was set to provide horizontal sweep rate 5 milliseconds per division. Amplitude control of
the storage oscilloscope was adjusted to obtain 1 kHz sinusoidal signal vertically centered with + 4 divisions
amplitude.

7.8.2.4 The variable attenuator was adjusted to increase RF level supplied to splitter by 30 dB and the EUT was
consequently turned on and off. Transient frequency during power switching was captured and shown in the
associated plots.

Figure 7.8.1 Transient frequency test setup

EUT > varable » RF splitter » RF combiner |« Signal
attenuator generator
v Trigger v i
RF detector » Oscilloscope FM receiver RF power
meter
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

TIA/EIA-603-A, Section 2.2.19

Test mode:

Compliance

Date & Time:

7/22/2004 3:30:39 PM

Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1005 hPa

Relative Humidity:

42 %

| Power Supply: 12 VDC

Remarks:

Table 7.8.2 Transient frequency behaviour test results

Carrier frequency, Time Duration, | Frequency deviation, Limit, Margin, Verdict
MHz interval ms kHz kHz kHz
150.2 ta 20.0 <1.6* +12.5 >10.9
ts 5.0 -16.9 £ 25.0 8.1 Pass
t2 20.0 <1.6* +12.5 >10.9
160.0 ts 5.0 135 £ 25.0 115 Pass
169.8 ta 20.0 <1.6* +12.5 >10.9 Pass
ts 5.0 -16.5 +25.0 8.5
* Ya division.
Reference numbers of test equipment used
HL 0557 HL 0670 HL 0788 HL 0793 HL 0810 HL 1519 HL 1523 HL 1907
HL 1956 HL 2012 HL 2227 HL 2265

Full description is given in Appendix A.
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

TIA/EIA-603-A, Section 2.2.19

Test mode:

Compliance

Date & Time:

7/22/2004 3:30:39 PM

Verdict: PASS

Temperature: 25 °C

Air Pressure: 1005 hPa

Relative Humidity: 42 %

| Power Supply: 12 VDC

Remarks:

Plot 7.8.1 Transient frequency during power ON test results at 150.2 MHz carrier frequency

I~

5 ms
-0.83 v
-0.85 W

“Resamp (2)

20 my  OC At 20.000 ms % 50.000 Hz
1

1
2
3.5 v oOC OC -58 &y
4.5 v ! "

CURSORS

A

Ref + DiFF
cursors
Track OFF

OiFFerence
cursor

50 k5=
SLOW TRIGGER
0 NORMAL

Plot 7.8.2 Transient frequency during power OFF test results at 150.2 MHz carrier frequency

5 ms

120 my OC
B 128 viIC
3
4

.5 W OO 1 OC -83.8mV
.5V ORAC
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 90.214, Transient frequency behaviour

Test procedure:

TIA/EIA-603-A, Section 2.2.19

Test mode:

Compliance

Date & Time:

7/22/2004 3:30:39 PM

Verdict: PASS

Temperature: 25 °C

Air Pressure: 1005 hPa

Relative Humidity: 42 % | Power Supply: 12 VDC

Remarks:

Plot 7.8.3 Transient frequency during power ON test results at 160.0 MHz carrier frequency

CURSORS

mode
2| amplituce

=
1]

1 OC -53.3mY

At 20,008 mg

14, 50.000 Hz

t Ee
Absolute

sho
OiFF - RefF

i

T —FReF + DiFF
CUMSOrs
Track OFF
DiFFerence
cursor

50 kS/s
SLOW TRIGGER
0  NORMAL

Plot 7.8.4 Transient frequency during power OFF test results at 160.0 MHz carrier frequency
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CURSORS
5 mg
1.28 V
2.TT W
2
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Position
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5 W OC 1 OC -68.8mY SLOW TRIGGER
4 5 W Ac O  HORMAL
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HENM N LARORATORIES

Test specification: Section 90.214, Transient frequency behaviour

Test procedure: TIA/EIA-603-A, Section 2.2.19

Test mode: Compliance -

Date & Time: 7/22/2004 3:30:39 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1005 hPa Relative Humidity: 42 % | Power Supply: 12 VDC
Remarks:

Plot 7.8.5 Transient frequency during power ON test results at 169.8 MHz carrier frequency

CURSORS
fi
5 mg
B.26 W
_g.a1 Y miode
2 Arplitude
T 1 EE
Absolute
shao
“Resamp(2) OiFF - ReF
ms
[.26 W
A
RefF + DiFF
cursors
Track OFF i)
DiFFerence
5 ms T cursor
1 20 mv OC At 20.908 ms L 50.000 Hz
% 1.26 v OC 58 kS/s
5w OC 1 1 OC -62.8my SLOW TRIGBER
4 .5 WV AC O  MNORMAL

Plot 7.8.6 Transient frequency during power OFF test results at 169.8 MHz carrier frequency

CURSORS

_—— - — i cursar
Position

5 ms T

120 mv OC
B 1.28 v OC 50 k5/s
3 .5 v OC 1 DOC -53.3my SLOKW TRIGGER
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Test specification: Section 15.107, Conducted emission at AC power port

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance -

Date & Time: 8/30/2004 7:43:13 PM Verdict: PASS
Temperature: 25.2 °C Air Pressure: 1009 hPa Relative Humidity: 38 % | Power Supply: 120 VAC
Remarks:

8

8.1

8.1.1

8.1.2
8.1.2.1
8.1.2.2

8.1.2.3

Emissions tests according to 47CFR part 15 subpart B requirements

Conducted emissions

General

This test was performed to measure common mode conducted emissions at the mains power port.
Specification test limits are given in Table 8.1.1. The worst test results (the lowest margins) were recorded in Table
8.1.2 and shown in the associated plots.

Table 8.1.1 Limits for conducted emissions

Frequenc Class B limit, Class A limit,
auency. dB(uV) dB(uv)
MHz
QP AVRG QP AVRG
0.15-0.5 66 - 56* 56 - 46* 79 66
0.5-5.0 56 46 73 60
5.0-30 60 50 73 60

* The limit decreases linearly with the logarithm of frequency.
Test procedure
The EUT was set up as shown in Figure 8.1.1, energized and the performance check was conducted.

The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 8.1.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

The position of the device cables was varied to determine maximum emission level.
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Section 15.107, Conducted emission at AC power port

Test specification:

ANSI C63.4, Sections 11.5 and 12.1.3

Test procedure:

Test mode: Compliance -

Date & Time: 8/30/2004 7:43:13 PM Verdict: PASS
Temperature: 25.2 °C Air Pressure: 1009 hPa Relative Humidity: 38 % | Power Supply: 120 VAC

Remarks:

Figure 8.1.1 Setup for conducted emission measurements, table-top equipment

EMI receiver

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI EUT
receiver
80 cm
Wooden table
§
8
Power LISN Power cord
supply v

\\}71
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HENM N LARORATORIES

Test specification: Section 15.107, Conducted emission at AC power port

Test procedure: ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance -

Date & Time: 8/30/2004 7:43:13 PM Verdict: PASS
Temperature: 25.2 °C Air Pressure: 1009 hPa Relative Humidity: 38 % | Power Supply: 120 VAC
Remarks:

Table 8.1.2 Conducted emission test results

LINE: AC mains
LIMIT: Class B
EUT OPERATING MODE: Receive (Stand-by)
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Sl Quasi-peak Average
Freﬂ/l”:zncy’ emission, gﬂrﬁf‘;;gid Limit, | Margin, Zﬂn‘iffs‘jgid Limit, | Margin, | LineID | Verdict
dB (V) dB(uY) " | dB(uV) dB* dB(VY) " | dB(uV) dB*
Receive mode
0.174805 51.35 47.18 64.79 -17.61 41.36 54.79 -7.61
0.211520 46.19 41.77 63.21 -21.44 37.02 53.21 -11.44
0.246515 43.22 40.86 61.89 -21.03 38.33 51.89 -11.03 L1 Pass
0.279080 43.88 42.71 60.91 -18.20 41.31 50.91 -8.20
1.817325 40.51 37.52 56.00 -18.48 33.08 46.00 -8.48
2.047098 39.21 37.10 56.00 -18.90 35.28 46.00 -8.90
0.175415 52.07 48.22 64.76 -16.54 41.74 54.76 -6.54
0.211600 46.28 41.79 63.21 -21.42 37.37 53.21 -11.42
0.245880 43.54 41.61 61.91 -20.30 39.06 51.91 -10.30 L2 Pass
0.279460 43.91 43.13 60.90 -17.77 41.63 50.90 -7.77
0.313740 43.08 42.16 59.89 -17.73 41.01 49.89 -7.73
1.887200 40.60 37.97 56.00 -18.03 33.28 46.00 -8.03

*- Margin = Measured emission - specification limit.

Reference numbers of test equipment used
[ HL0163 | HL0447 | HLO0787 | HL1430 | HL1502 |
Full description is given in Appendix A.
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Test specification:

Section 15.107, Conducted emission at AC power port

Test procedure:

ANSI C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance

Date & Time: 8/30/2004 7:43:13 PM Verdict: PASS
Temperature: 25.2 °C Air Pressure: 1009 hPa Relative Humidity: 38 % | Power Supply: 120 VAC
Remarks:

Plot 8.1.1 Conducted emission measurements

LINE: L1
LIMIT: Class B
EUT OPERATING MODE: Receive / Stand by
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(5] 19:16:59 AUG 3B, 2AEM
ACTY DET: FEAK
MEAS OET: FEAK OF AVG
MER 178 kHz
51.37 dBul
LOG  REF 78.8 dBul
18
a8 pASS [L1mIT
18 dB %
A
) nl“rl\ Mﬂﬂ A.V\r] Jrlk
|| FM}[J' i\.[ l||l’1ﬂ T T
VA 5B ¥ ]”1 fW ] at
50 FC
ACORR
START 158 kHz STOP 3@.P@ MHz
RL IF BH 9.8 kHz UG BH 3@ kHz SHP P.49  sec
Plot 8.1.2 Conducted emission measurements
LINE: L2
LIMIT: Class B
EUT OPERATING MODE: Receive / Stand by
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(@) 19:04:11 AUG 3B, 200Y
ACTW DET: FEAK
MERS DET: FEAK OF RAUG
MER 178 kHz
51,69 dBul
LOG  REF 78.8 dBul
18
a8 PRSS |L1MIT
18 dB[ 7
A
UJHJ.;\“ .\N‘“‘ r'l\bm \““\ﬁ y
TR
50 FC
RCORR

START 15@ kHz
RL IF BW 3.
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Date of Issue: 8/31/2004

HENM N LARORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 8/31/2004 11:59:33 AM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 12 VDC
Remarks:

8.2 Radiated emission measurements

8.2.1 General

!w Report ID: MILRAD_FCC.15979.doc

This test was performed to measure radiated emissions from the EUT enclosure (Repeater or Receiver).

Specification test limits are given in Table 8.2.1.

Table 8.2.1 Radiated emission test limits

Frequenc Class B limit, Class A limit,
quency, dB(uv/m) dB(uv/im)
MHz
10 m distance 3 m distance 10 m distance 3 m distance
30 - 88 29.5* 40.0 39.0 49.5%
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5% 54.0 49.5 60.0*

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor

as follows: Limsz = Lims1 + 20 log (S1/S>),
where S1and S — standard defined and test distance respectively in meters.

8.2.2  Test procedure for measurements in semi-anechoic chamber
8.2.2.1 The EUT was set up as shown in Figure 8.2.1, energized and the performance check was conducted.

8.2.2.2 The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its

polarization was switched from vertical to horizontal and the EUT cables position was varied.
8.2.2.3 The worst test results (the lowest margins) were recorded in Table 8.2.2 and shown in the associated plots.
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[ Report ID: MILRAD_FCC.15979.doc
w Date of Issue: 8/31/2004

HINMLCN LR EATORILS

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 8/31/2004 11:59:33 AM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 12 VDC
Remarks:

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment

AT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TTTTTTTTTTTH
ut . 1.5 H
u Anechoic chamber ‘ m | u
q (/‘f, H
H 1t H
0 § et A
H ) T f
H RF abso_rblng k| —— - H
H material / H
H a { . H
H i ¥  Ferrites
| Test |
H | distance i H
A Wooden A
H EUT Test H
H table arorre 5 u|
0 —3 =3 =] —_ ! H
0 & Flush IS u|
| g mounted e |
I um avle Ground plane BRI |
Ausxilliary Power PC EMI [ |
equipment supply receiver
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -
Date & Time: 8/31/2004 11:59:33 AM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 12 VDC
Remarks:

Table 8.2.2 Radiated emission test results for Repeater
EUT SET UP: TABLE-TOP
LIMIT: Class B

EUT OPERATING MODE:

TEST SITE:

TEST DISTANCE:
DETECTORS USED:

Receive / Stand-by

ANECHOIC CHAMBER / SEMI ANECHOIC CHAMBER
3m

PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 MHz - 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Frequenc Peak M . Quasi-peak Y. Antenna | Turn-table
(lzlle Yo | emission, en(:?sssuigi Limit, Margin, polarization height, | position**, | Verdict
' * m degrees
dB(uVv/m) dB(uV/m) dB(uVv/m) dB g
160.0 28.2 26.4 43.5 17.1 Vertical 1.15 3 Pass
*- Margin = Measured emission - specification limit.
**~ EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0465 HL 0521 HL 0566 HL 0569 HL 0589 HL 0592 HL 0593 HL 0594
HL 0604 HL 1004 HL 1530 HL 1567 HL 1942 HL 2009

Full description is given in Appendix A.
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 8/31/2004 11:59:33 AM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 12 VDC
Remarks:

Plot 8.2.1 Radiated emission measurements of Repeater in 30- 200 MHz range, vertical antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

Receive / Stand-by

(@] HEASURE
RT HKR
HRRKER ACTY DET: PERK
161.7 HHz MERS OET: FEAK OF AWG RO0 70
37.14 dBubsn MER 161.3 MHz s
27,14 dEplsm
LOG  AEF 55.8 dBybsn PREANF ON "HQKEP
10
dB/
1ATH P LN HARKER
@ doE &
HEKT
*“"JILM' e g B— T Ml PEAK
VR 3B o HEX Py
S FC RICH1
ALORR
HEXT Py
LEFT
START 38 @ MH: STOF £HA.A8 fHz Nore
AL I BW 128 kHz UG BW 38 kiz SWP 159 msec 1 of ?

Plot 8.2.2 Radiated emission measurements of Repeater in 30- 200 MHz range, horizontal antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

Receive / Stand-by

(@] HEASURE
AT HKER
HRRKER ALTU DET: PEAK
53.4 HHz MERS OET: FEAK OF AWG RO0 70
1B.54 dBubsn MER 53.4 NHz ik
18.EY4 dEplsm
L0 REF 55.9 dBubvn PREAHP O honhe
T
dB/
AAIN 2RSS LN HARKER
@ doE &
HARKER
WlLM L‘UM.H’I - O bl ANETD
VR 5B [ BLLECT
SCFL 1723y
ALORR
WARKER 1
N OFF
STHRT 38 @ MHz 5T0P 280,86 iz More
R WIF BW 178 kHz  AVG BH 380 kHz SHP 158 msec i of 7
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

8/31/2004 11:59:33 AM

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 37 %

| Power Supply: 12 VDC

Remarks:

Plot 8.2.3 Radiated emission measurements of Repeater in 200- 1000 MHz range, vertical antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
(@)
NRRKER RLTY DET: PERK
22,8 HHz MERS DOET: FEAK OF RAUG

£3.95 dBulin

LOG  REF 35.8@ dBubsn

HER 302.8 NHz
£3.95 dBplim

PRERHF ON

i@
dBs bace

1H1T |,_

1IN H
@ dE

HERSLRE
AT HkR

RoO T
L1581

Naiaid

VA SE
3LFC
ACORR

STRRT ZHE B MHr
RL  ®IF EW 128 kHz

UG BW 3B@ kHz

S10F |.BARE Hz
SHP 758 msec

HARKER
HORKAL

HARKER
o
HARKER
ANFTD

EELECT
12134

HARKER 1
N DFF

Hore
fof o

Plot 8.2.4 Radiated emission measurements of Repeater in 200- 1000 MHz range, horizontal antenna polarization

TEST SITE: Anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
()
HRRKER ACTU DET: PERK
066, @ HHz HERS OET: FEAE OF RUG
A1 dBuliin MER 968.@ MH:
t4.11 dBulin
LOG  REF 55.8 dBpbsn FRERMF Ok
im
dBs
RN H ACC I 1H1T |,_
@ dE
[RETLTT Ty pnsdletl
" s WWMW
VR 5B
SCFLC
ALORR

STRRT ZHE_B MHz
RL  #IF EW 178 kHz
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 8/31/2004 11:59:33 AM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 12 VDC
Remarks:

Plot 8.2.5 Radiated emission measurements of Repeater at 160 MHz, vertical antenna polarization

TEST SITE:
LIMIT:

TEST DISTANCE:
EUT OPERATING MODE:

Semi anechoic chamber
Class B

3m

Receive / Stand-by

(23]
LENTER FRER 168.8 HHz
166, BBA HHz FLAE 28.0 dEplim
AF P64 dEulsm
AVl PS.6 dBulsm
LOG  REF 55.8 dBulsw FRERMF DK
i@
dBs
1RTH Azg LIN]]
@ ok
HA 5B
SCFC
ACORR
CEHTER 16@.QEA MHz SFAN B Hz
RL  *1F EW 178 kHz AV EH 3B@ kHz SHP 133 nsec
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -
Date & Time: 8/31/2004 11:59:33 AM Verdict: PASS
Temperature: 26 °C Air Pressure: 1006 hPa Relative Humidity: 37 % | Power Supply: 12 VDC
Remarks:
Table 8.2.3 Radiated emission test results for Receiver
EUT SET UP: TABLE-TOP
LIMIT: Class B
EUT OPERATING MODE: Receive/ Stand-by

TEST SITE:

TEST DISTANCE:
DETECTORS USED:

OATS / SEMI ANECHOIC CHAMBER
3m
PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 MHz — 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
FrEGUEREY Peak T Q8L S Y- Antenna | Turn-table
e | S | emssion | st | Marin | poiizaton | Mo | Postent | veree
H dB(uv/m) (uV/m)
55.835000 11.07 23.87 40.00 -16.13 Vertical 1.0 132
120.022500 38.16 37.56 43.50 -5.94 Horizontal 3.0 345
160.008750 33.91 33.01 43.50 -10.49 Vertical 1.0 182
300.705000 39.55 37.29 46.00 -8.71 Horizontal 1.0 298 Pass
334.000000 43.35 40.18 46.00 -5.82 Horizontal 1.7 229
467.950000 42.26 38.87 46.00 -7.13 Horizontal 1.6 290
698.590000 45.97 43.94 46.00 -2.06 Horizontal 1.0 219
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz -
RESOLUTION BANDWIDTH: 1000 kHz
Frequenc Peak q AETGHE Antenna Antenna | Turn-table
R/IHZ Y+ | emission, gﬂrﬁf‘s;:; Limit, Margin, | bolarization height, | position**, | Verdict
dB(uVv/m ' * m degrees
(vim) | 15 (vim) dB(uVv/m) dB g
1003.000000 52.52 37.54 54.00 -16.46 Vertical 1.5 136 Pass
1402.500000 50.45 33.95 54.00 -20.05 Horizontal 1.0 286
*- Margin = Measured emission - specification limit.
**~ EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0465 HL 0521 HL 0566 HL 0569 HL 0589 HL 0592 HL 0593 HL 0594
HL 0604 HL 1004 HL 1530 HL 1567 HL 1942 HL 2009

Full description is given in Appendix A.
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

8/31/2004 11:59:33 AM

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 37 %

| Power Supply: 12 VDC

Remarks:

Plot 8.2.6 Radiated emission measurements of Receiver in 30- 1000 MHz range, vertical antenna polarization

TEST SITE:
LIMIT:

TEST DISTANCE:
EUT OPERATING MODE:

@)

LOG  AEF GB.@ dBulsn
18

Semi anechoic chamber

Class B
3m
Receive

ALTY DET= PERK
MERS DET: FEAK

MkR E95.5 NHz
Y3.B0 dEplim

P

OF AWG

HERSURE
RT HER

RDO TO
L1351

HRRKER

RERHP ON

dBs

PRES LINIT

1

1RTN
A dE

| i

Nl oaly

VA 5B U

i T

ML

STRRT 38 @ MHz
L IF BW ITH kHz

310F 1.BARA (Hz

UG BW 388 kHr SHP

183 nsec

[
HRRKER
o

HEX]
FEREK

HEXT P
RI1LH]

HEXT P
LEF1

Hore
1ol ¢

Plot 8.2.7 Radiated emission measurements of Receiver in 30- 1000 MHz range, horizontal antenna polarization

TEST SITE:
LIMIT:

TEST DISTANCE:
EUT OPERATING MODE:

@)

HREKER
E95.9 HHz
YE.52 dEulin

LOG  AEF GB.B dBul/m

Semi anechoic chamber

Class B
3m
Receive

RCTU DET: PERAK
MERS OET: FERK
MER

UF AYG
B33.3 MHz

H6.50 dEplsm

FREANF ON

18
dBs

FAIL LIBIT 1

i

#ATH
@ dE

b

VA 3B &

30 FC

RLORR

STRART 38 @ MHz
L IF EW I1TB kHz
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

8/31/2004 11:59:33 AM

Verdict:

PASS

Temperature: 26 °C

Air Pressure: 1006 hPa

Relative Humidity: 37 %

| Power Supply: 12 VDC

Remarks:

Plot 8.2.8 Radiated emission measurements of Receiver above 1000 MHz, vertical antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive
[
REF LEDEL ACTU DET: PERK
EA. B dEplsm HERS OET: FERE OF RAUG

LOG  REF BE.@ dBulsm
i@

MER 1, BAS GHz
51,36 dEplise

FREAMP OH

dBs

AGE

]

#ATH
d dof

1
Pl i V] e el perrd

VA 5B

3CFL

ALORE

STRRT 1_B@R GHz
RT V1F EW 1.8 HHz

RAVG B 3 MHz

STOP £ BAA OHz
SHP 20.B nsec

HERSURE
AT MER

ADD 1D
LI1ET

LLERR
HRITE A

M
HOLD A

Plot 8.2.9 Radiated emission measurements of Receiver above 1000 MHz, horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Semi anechoic chamber

Class B
3m
Receive
(%] HEASURE
REF LEVEL ACTY OET: PEAK A1 kR
EA.B dBulsm NERS OET: FEAK OF AUG S
MKR 1.BE3 GH: L1sT
49,26 dBulsn
LOG REF GB.@ dBul/n PREAMP 0N “R%%EHE
18
EE{N RS TTALT M
HOLD A
B || qlfinm R AL P hebod  BEEE
W MIILJ“\'V“‘J YT | E——— ]
VIEW A
MR SE BLANE A
50 FC
ALORR
Trace
BB C
START 1.HB@A GHr STOP 7.880 OHr More
RL *IF BM 1.8 NHz  ®AUG BH 3 MH: SWP 88.B nsec i of 3
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Report ID: MILRAD_FCC.15979.doc

Date of Issue: 8/31/2004

9 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer information Due Calibr.
No. Name Model No. Serial No. | Month/Year
0026 | Spectrum analyzer, Anritsu MS 2601A 3460 9/05
100 Hz-2.2 GHz
0030 | Antenna, dipole, tunable 30-200 MHz | Electro-Metrics TDA 25/30 261 1/05
0163 | LISN FCC/VDE/MIL -STD Electro-Metrics ANS-25/2 1314 10/04
0415 | Cable coax RF, RG-58, Hermon Labs CC-3 056 12/04
0447 | LISN, 16/2, 300 V RMS Hermon Labs LISN 16-1 447 11/04
0465 | Anechoic Chamber Hermon Labs AC-1 023 10/05
9(L)x6.5(W)x5.5(H)m check
0521 | Spectrum analyzer with RF filter Hewlett Packard 8546A 0319 9/05
section (EMI receiver
9 kHz - 6.5 GHz)
0557 | Signal generator Marconi Instruments 52023-002E 080 1/05
0566 | Antenna, Biconical, Electro-Metrics BIA 25/30 3566 4/05
20-200 MHz
0569 | Antenna, Log Periodic, 200-1000MHz | Electro-Metrics LPA 25/30 1953 1/05
0589 | Cable coaxial, GORE A2POL118.2, Hermon Labs GORE-3 589 11/04
3m
0592 | Position controller Hermon Labs L2-SR3000 100 5/05
check
0593 | Antenna mast, 1-4 m/ Hermon Labs AM-F1 101 2/05
1-6 m Pneumatic check
0594 | Turntable for Anechoic Chamber, Hermon Labs WDC1 102 1/05
flush mounted, d=1.2 m, pneumatic check
0604 | Antenna biconilog log-periodic/T EMCO 3141 9611-1011 1/05
Bow-Tie, 26 - 2000 MHz
0661 | Generator Swept Signal, 10MHz to Hewlett Packard 83640B 0266 9/05
40GHz+ 10dBm
0670 | Oscilloscope, Digital storage LeCroy Corporation LC 334A 2387 8/05
500 MHz, 2 Gs/s, 4 ch with Telecom
Mask Tester
0787 | Transient limiter Hewlett Packard 11947A-8ZE 3107A01877 11/04
0788 | Power splitter/combiner Mini-Circuits ZFSC-2-1 923705 9/05
0793 | Radio communication test set Marconi Instruments 2955 9507/179 2/05
0810 | Power supply DC, programmable, American Reliance, AMREL 20140028 1/05
dual, 0-10 V DC, with GPIB Inc.
0812 | Cable, coax, RG-214, 11.5 m, N-type | Hermon Labs C214-11 148 12/04
connectors
0892 | Multimeter digital Tabor Electronics DM 4021 232757 7/05
1004 | Cable coaxial, ANDREW PSWJ4, Hermon Labs ANDREW-6 163 12/04
6 m
1424 | Spectrum analyzer, 30 Hz - 40 GHz Agilent Technologies 8564EC 3946A00219 8/05
1425 | EMI Receiver System, Agilent Technologies 8542E 3710A00222 9/05
9kHz - 2.9 GHz
1430 | EMI Receiver System, Agilent Technologies 8542E 3807A00262 9/05
9kHz - 2.9 GHz
1500 Cable RF, 15 m Suhner Switzerland RG 214/U 1500 12/04
1502 | Cable RF, 6 m Belden M17/167 MIL- 1502 12/04
C-17 check
1519 | Cable RF, 0.5 m Telequis MIL-C-17F- RG 1519 12/04
058
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HL Description Manufacturer information Due Calibr.
No. Name Model No. Serial No. Month/Year
1523 | Cable RF, 2.3 m Telequis MIL-C-17F-RG 1523 12/04
058 CU
1530 | Cable RF, 1.0 m Alpha wire RG-213/U 1530 9/05
1567 | Cable RF,2 m Huber-Suhner Sucoflex 13094/4PE 12/04
104PE
1652 | Attenuators set (1 - 30 dB), M/A —COM 2082 1652 3/05
DC - 18 GHz
1653 | Analyzer EMC, Aglient Technologies E7401 US394402 2/05
9KHz - 1.5 GHz 81
1907 | Power splitter/combiner, Mini-Circuits ZFSCC-2-1 NA 7/05
5-500 MHz
1942 | Cable 18 GHz, 4 m, blue Rhophase Microwave SPS-1803A- T4658 10/04
Ltd 4000-NPS
1956 | Cable 0.5 m, BNC/BNC Telequis RG-58 1956 12/04
2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 12/04
2012 | Attenuator, Manual Step, Weinschel AC9004-99-11 2012 12/04
0-99/1 dB, 0-4 GHz, 2 W
2107 | Cable, 18 GHz Huber-Suhner SF 104 PE 23000/4PE 4/05
2227 | Crystal Detector 0.01-18 GHz Hewlett Packard 8472A NA 10/04
2265 | Cable, 1 m, BNC/BNC Hermon Labs MIL-C-17F- 2265 12/04
RG058
2432 | Antenna, double-ridged waveguide EMC Test Systems 3115 000271777 7/05

horn, 1-18 GHz
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Report ID: MILRAD_FCC.15979.doc
Date of Issue: 8/31/2004

Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Transmitter tests

Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +45dB
Occupied bandwidth +8%

Conducted emissions at RF antenna connector

9kHzto 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: +5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Spurious emissions radiated 30 MHz — 40 GHz (substitution method)

+4.5dB

Frequency error

30 — 300 MHz: £ 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)

Transient frequency behaviour

187 Hz
+13.9 %

Duty cycle, timing (Tx ON / OFF) and average factor measurements

+1.0%

Unintentional radiator tests

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.3 dB
Double ridged horn antenna: £ 5.3 dB
Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: £ 6.0 dB
Double ridged horn antenna: + 6.0 dB

The test equipment has been calibrated according to its recommended procedures and is within the manufacturer's
published limit of error. The standards and instruments used in the calibration system conform to the present requirements
of ISO/IEC 17025 (or alternately ANSI/NCSL Z540-1).

The laboratory calibrates its measurement standards by a third party (traceable to NIST, USA) on a regular basis according
to equipment manufacturer requirements. The Hermon Labs EMC measurements uncertainty is given in the table above.
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11 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility. Hermon Laboratories is listed by the Federal Communications Commission (USA) for all
parts of Code of Federal Regulations 47 (CFR 47) and by Industry Canada for electromagnetic emissions (file numbers IC
2186-1 for OATS and IC 2186-2 for anechoic chamber), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site), assessed by TNO Certification EP&S
(Netherlands) for a number of EMC, telecommunications, environmental, safety standards, and by AMTAC (UK) for safety of
medical devices. The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to
ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications testing and environmental simulation
(for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D Specification references

47CFR part 90:2003 Private land mobile radio services

47CFR part 1: 2003 Practice and procedure

47CFR part 2: 2003 Frequency allocations and radio treaty matters; general rules and regulations
47CFR part 15: 2004 Radio frequency devices

American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

American National Standard for Methods of Measurement of Radio-Noise Emissions

ANSI C63.2: 1996

ANSI| C63.4: 2001 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.
ANSI/TIA/EIA-603-A:2001 ;?:r?d“a/lr%t;ile FM or PM Communications Equipment Measurement and Performance
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13 APPENDIX E Abbreviations and acronyms
A ampere
AC alternating current
A/m ampere per meter
AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(uV) decibel referred to one microvolt

dB(uV/m) decibel referred to one microvolt per meter

dB(nA) decibel referred to one microampere
dBQ decibel referred to one Ohm

DC direct current

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

ITE information technology equipment
k kilo

kHz kilohertz

LISN line impedance stabilization network
LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

NT not tested

OATS open area test site
Q Ohm

QP quasi-peak

PCB printed circuit board

PM pulse modulation
PS power supply

RE radiated emission
RF radio frequency
rms root mean square
Rx receive

s second

T temperature

Tx transmit

\Y, volt

VA volt-ampere
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14 APPENDIX F Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 - 1
Hermon Laboratories

Frequency, Correction factor,
kHz dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.

Correction factor

Line impedance stabilization network
Model ANS-25/2
Electro-Metrics

Frequency, Correction factor,
kHz dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Biconical antenna factor
Electro-Metrics, model BIA-25/30, serial number 3566
Frequency, Antenna factor, Frequency, Antenna factor,

MHz dB(1/m) MHz dB(1/m)
20 14.1 115 15.2
25 14.5 120 14.9
30 13.8 125 13.5
35 11.9 130 13.5
40 11.5 135 13.0
45 11.7 140 12.7
50 11.4 145 12.9
55 10.6 150 14.7
60 10.4 155 15.0
65 9.0 160 15.0
70 7.8 165 15.5
75 7.6 170 15.9
80 7.5 175 16.6
85 7.9 180 171
90 9.5 185 17.5
95 10.9 190 17.9
100 11.9 195 18.0
105 12.4

110 135 200 18.1

Antenna factor in dB (1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).

Log periodic antenna factor

Electro-Metrics, model LPA-25/30, serial number 1953

Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m)
200 15.2 625 25.2
225 15.1 650 25.8
250 16.3 675 27.2
275 17.2 700 27.6
300 19.6 725 27.6
325 18.4 750 27.6
350 19.0 775 28.0
375 20.0 800 28.2
400 20.9 825 29.4
425 21.3 850 29.9
450 221 875 30.0
475 22.7 900 30.4
500 23.2 925 30.6
525 23.9 950 30.8
550 24.2 975 31.6
575 24.6
600 A7 1000 321

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO, model 3141, serial number 1011
Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 215 1360 28.2
60 71 640 21.2 1380 27.9
70 8.5 660 214 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 222 1440 27.8
100 9.7 720 222 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 231 1580 29.6
170 10.4 860 234 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 294
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 245 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 31.1
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 254 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 266 2000 32.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 00027177

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 55 24.7
1500.0 8.0 25.7
2000.0 8.4 27.8
2500.0 9.3 28.9
3000.0 9.0 30.7
3500.0 9.3 31.8
4000.0 9.3 33.0
4500.0 10.4 32.8
5000.0 10.0 34.2
5500.0 10.1 34.9
6000.0 10.6 35.2
6500.0 11.0 35.4
7000.0 10.8 36.3
7500.0 10.4 373
8000.0 10.8 375
8500.0 10.8 38.0
9000.0 11.0 38.3
9500.0 11.5 38.3
10000.0 11.5 38.7
10500.0 11.9 38.7
11000.0 12.2 38.9
11500.0 11.9 39.5
12000.0 12.3 39.5
12500.0 12.7 39.4
13000.0 12.0 40.5
13500.0 12.0 40.8
14000.0 11.6 41.5
14500.0 12.2 41.3
15000.0 13.6 40.2
15500.0 15.3 38.7
16000.0 15.8 38.5
16500.0 14.8 39.8
17000.0 12.9 41.9
17500.0 9.2 45.8
18000.0 6.2 49.1

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(puV/m).
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Antenna Factor
Active Loop Antenna
EMC Test Systems, model 6502, serial number 2857
Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 101
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 10.1
5.000 -41.5 10.0
10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Cable loss
Cable Coaxial, RG-58/RG-214, s/n 056, HL 0415
+ Cable Coaxial, RG-214, 11.5m, s/n 148, HL 0812
No. Frequency, Cable loss, Measured uncertainty,
MHz dB dB

1 20 0.73

2 30 0.91

3 50 1.2

4 80 1.56

5 100 1.76

6 200 2.59

7 300 3.26

8 400 3.93 $0.12
9 500 4.42

10 600 4.92

11 700 5.36

12 800 5.88

13 900 6.41

14 1000 6.71

15 1500 8.63

16 2000 10.39
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Cable loss
Cable Coaxial, GORE A2P01POL118, 2.3 m, model:GORE-3, HL 0589
+ Cable Coaxial, ANDREW PSWJ4, 6m, model: ANDREW-6, HL 1004

Frequency Cable loss [iolerance LA I AT
No. MHz ’ dB ’ (Specification), uncertainty,
dB
1 30 0.33
2 50 0.40
3 100 0.57
4 300 0.97
5 500 1.25
6 800 1.59
7 1000 1.81
8 1200 1.97 <6.5 +0.12
9 1400 2.15
10 1600 2.28
11 1800 2.43
12 2000 2.61
13 2200 2.75
14 2400 2.89
15 2600 2.97
16 2800 3.21 <6.5 +0.12
17 3000 3.32
18 3300 3.47
19 3600 3.62
20 3900 3.84
21 4200 3.92 +0.17
22 4500 4.07
23 4800 4.36
24 5100 4.62
25 5400 4.78
26 5700 5.16
27 6000 5.67
28 6500 5.99
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Cable loss
Cable coaxial, 6 m, model: M17/167 MIL-C-17, HL 1502
Frequency, Cable loss,

MHz dB

0.1 0.02

1 0.07

3 0.15

5 0.17
10 0.26
30 0.43
50 0.57
80 0.72
100 0.81
300 1.48
500 2.00
800 2.70
1000 3.09
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Cable loss
Cable RF, 2 m, model: Sucoflex 104PE, s/n 13095/4PE, HL 1567
No Frequency, Cable loss,
: MHz dB
1 30 0.09
2 50 0.15
3 100 0.23
4 300 0.31
5 500 0.46
6 800 0.63
7 1000 0.67
8 1500 0.89
9 2000 1.05
10 2500 1.18
11 300 1.26
12 5300 1.51
13 4000 1.66
14 4500 1.61
15 5000 1.67
16 5500 1.91
17 6000 1.98
18 6500 1.91
19 7000 2.04
20 7500 2.36
21 8000 2.36
22 8500 2.61
23 9000 2.69
24 9500 2.62
25 10000 2.73
26 10500 2.83
27 11000 2.84
28 11500 3.22
29 12000 3.17
30 12500 3.17
31 13000 3.18
32 13500 3.49
33 14000 3.43
34 14500 3.57
35 15000 3.76
36 15500 4.20
37 16000 4.10
38 16500 4.49
39 17000 4.53
40 17500 4.46
41 18000 4.47
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Cable 18 GHz, 4 m, blue, model: SPS-1803A-4000-NPS, S/N T4658, HL 1942

HINMLCN LR EATORILS
Frequency, Cable loss,

GHz dB

0.03 0.21
0.05 0.26
0.10 0.36
0.20 0.50
0.30 0.61
0.40 0.70
0.50 0.78
0.60 0.85
0.70 0.93
0.80 0.99
0.90 1.04
1.00 1.10
1.10 1.16
1.20 1.22
1.30 1.26
1.40 1.31
1.50 1.35
1.60 1.41
1.70 1.45
1.80 1.49
1.90 1.53
2.00 1.57
2.10 1.61
2.20 1.65
2.30 1.69
240 1.72
2.50 1.76
2.60 1.79
2.70 1.83
2.80 1.87
2.90 1.90
3.10 1.97
3.30 2.04
3.50 2.1
3.70 2.18
3.90 2.24
4.10 2.31
4.30 2.38
4.50 243
4.70 2.53
4.90 2.53
5.10 2.63
5.30 2.65
5.50 2.72
5.70 2.76
5.90 2.79
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Frequency, Cable loss,
GHz dB
6.10 2.88
6.30 2.90
6.50 2.97
6.70 3.02
6.90 3.04
7.10 3.07
7.30 3.12
7.50 3.13
7.70 3.19
7.90 3.24
8.10 3.30
8.30 3.36
8.50 3.45
8.70 3.41
8.90 3.45
9.10 3.42
9.30 3.55
9.50 3.48
9.70 3.58
9.90 3.61
10.10 3.66
10.30 3.68
10.50 3.70
10.70 3.70
10.90 3.75
11.10 3.78
11.30 3.86
11.50 3.98
11.70 4.10
11.90 4.12
12.10 4.09
12.40 4.13
13.00 4.23
13.50 4.35
14.00 4.40
14.50 4.44
15.00 4.57
15.50 4.66
16.00 4.64
16.50 4.66
17.00 4.75
17.50 4.85
18.00 4.93
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Cable loss
RF cable 8 m, model RG-214, HL 2009
No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz dB dB dB

1 1 0.10

2 10 0.14

3 30 0.25

4 50 0.34

5 100 0.53

6 300 0.99

7 500 1.31

8 800 1.73

9 1000 1.98

10 1100 2.1 NA +0.12
11 1200 2.21

12 1300 2.35

13 1400 2.46

14 1500 2.55

15 1600 2.68

16 1700 2.78

17 1800 2.88

18 1900 2.98

19 2000 3.09
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