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Substitution Method used as in ANSI/TIA-603-C: 2004
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prepared by:
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e-mail Sraz@itl.co.il
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1. General Information

Administrative Information

Manufacturer:

Manufacturer's Address:

Manufacturer's Representative:

Equipment Under Test (E.U.T):

Equipment Model No.:

Equipment Serial No.:

Date of Receipt of E.U.T:

Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

FCC ACC M Ver1.1 05Mayl 2000

Miltel Communications Ltd.

Miltel Communications Ltd.

7 Gush Etzion St.
Givat Shmuel, 54030
Israel

Tel: +972-3-737-1333
Fax: +972-3-737-1331

Uri Sabag

Transceiver 3A

Transceiver 3A (See
customer’s declaration on
following page).

Not Designated

10.10.10

10.10.10

12.10.10

I.T.L (Product Testing) Ltd.
Kfar Bin Nun,
ISRAEL 99780

FCC Part 90 Subpart |

Page 5 of 56
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 Miltel

Beftter Metering By Far

October 14", 2010

DECLARATION

FCC ID: MLLGL3RPT450

| hereby declare that the following products:
* Galaxy Repeater 3A
¢ (Galaxy Receiver 3A
* Datasense Repeater 3A
s Datasense Receiver 3A
* |rriWise Repeater 3A

* |[rriWise Receiver 3A

Are identical electronically, physically, and mechanically to:

Transceiver 3A

Please relate to them all (from an EMC point of view) as the same product.

Sincerely yotils

Yarum Locker jco-C.E.O.

Miltel Communications Ltd.

7 Gush Etzion, 4" Floor

Giva't-Shmuel, Israel 54030

Tel: +072-3-737-1333 Fax:+972-3-737-1331

Test Report E101541.01 Miltel Communications Ltd. Page 6 of 56
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1.2

List of Accreditations

The EMC laboratory of I.T.L. is accredited by the following bodies:

1.

2.

3.

The American Association for Laboratory Accreditation (A2LA)
(U.S.A.), Certificate No. 1152.01.

The Federal Communications Commission (FCC) (U.S.A.),
Registration No. 90715.

The Israel Ministry of the Environment (Israel),

Registration No. 1104/01.

The Voluntary Control Council for Interference by Information
Technology Equipment (VCCI) (Japan),

Registration Numbers: C-1350, R-1285.

Industry Canada (Canada), IC File No.: 46405-4025;

Site No. IC 4025B-1.

TUV Product Services, England, ASLLAS No. 97201.

Nemko (Norway), Authorization No. ELA 207.

I.T.L. Product Testing Ltd. is accredited by the American Association for Laboratory Accreditation
(A2LA) and the results shown in this test report have been determined in accordance with I.T.L.'s
terms of accreditation unless stated otherwise in the report.

Test Report E101541.01 Miltel Communications Ltd. Page 7 of 56
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Product Description

The E.U.T. is a data link transceiver that is used for data transfer in Miltel’s
radio telemetry system. The system is used for utility consumption readings
collection system as well as for other applications such as in agricultural
systems or general purpose sensor telemetry system.

The Receiver/Repeater 3A system is a computerized fully automatic radio
device. It requires no human intervention after initial installation. The device
acts as a store-and-forward radio relay. The Receiver/Repeater 3A operates as a
Gateway (backhaul receiver) or as a repeater that captures transmissions from a
Miltel transmitter and, after validating the message, transmits the message again.
When operating as a Repeater the device relays information from transmitters to
a receiver that acts as a Gateway (base station) which is typically deployed with
a RS232 connection to a PC or with a LAN connection (TCP/IP) that allows
backhauling data to the backoffice management system. The Gateway
(Receiver) transfers the data to the central computer for data collection and for
further analysis and reporting.

When operating as a Gateway Receiver, the device receives messages
transmitted by Miltel transmitters or messages relayed by a repeater. The
receiver can also send commands to any of the repeaters.

The Transceiver device is marketed as two models (as a Receiver or as a
Repeater) and under three different commercial trade names (Datasense
Repeater 3A / Receiver 2A, Galaxy Repeater 3A / Receiver 3A and IrriWise
Repeater 3A / Receiver 2A).

The Transceiver device (both receiver and repeater) can be hooked up to a PC or
to a laptop computer for programming purposes during system setup.

The Receiver/Repeater 3A is the intermediate link in the wireless telemetry data
collection system. It is an independent unit that operates as a repeater (radio
relay) or as a gateway backhaul device (receiver).

The device is powered by a 12 volt power supply or by a solar powered battery.
The Receiver/Repeater 3A operates its radio receiver on a continuous basis until
it receives a message from a nearby transmitter. After capturing the transmitted
data message, it sends out an identical message which is forwarded to the
Collector.

Test Methodology

Both conducted and radiated testing were performed according to the procedures
in ANSI C63.4: 2003. Radiated testing was performed at an antenna to EUT
distance of 3 meters.

Test Report E101541.01 Miltel Communications Ltd. Page 8 of 56
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1.5 Test Facility
Both conducted and radiated emissions tests were performed at I.T.L.’s testing
facility at Kfar Bin-Nun, Israel. This site is a FCC listed test laboratory (FCC
Registration No. 90715, date of listing September 3, 2009).
I.T.L.’s EMC Laboratory is also accredited by A2LA, certificate No. 1152.01.
1.6 Measurement Uncertainty
Conducted Emission
The uncertainty for this test is [12 dB.
Radiated Emission
The Open Site complies with the £4 dB Normalized Site Attenuation
requirements of ANSI C63.4-2003. In accordance with Paragraph 5.4.6.1 of this
standard, this tolerance includes instrumentation calibration errors, measurement
technique errors, and errors due to site anomalies.
Test Report E101541.01 Miltel Communications Ltd. Page 9 of 56
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2.1

2.2

2.3

2.4

2. System Test Configuration

Justification

The E.U.T was tested simulating normal operation in vertical position.

The E.U.T. transmitted continuously from the Tx/Rx port in the frequency band
of 450 - 470 MHz.

The E.U.T. was tested at the operating frequencies of 450.00625; 460.00000;
and 469.99375 MHz, channel spacing of 12.5 kHz and FSK modulation.

Special Accessories
No special accessories were needed in order to achieve compliance.
Equipment Modifications

No modifications were needed in order to achieve compliance.

Configuration of Tested System

E.UT.
Power Tx/Rx Rx Auxiliary

100 O e

Rx has 50 Ohm termination

115VAC

- ]
j—

AC/DC Adapter

M/N UIB345-12

S/N 612-1162662

I/P: 100-24V 50/60Hz 1.2A
O/P: DC 12V 3.8A
UNIFIVE CO. LTD.

Figure 1. Tests Set-up

Note: For the spurious radiated emission test, both the Tx/Rx and Rx ports had 50 Ohm
termination.

Test Report E101541.01 Miltel Communications Ltd. Page 10 of 56
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3. Conducted and Radiated Measurement
Test Set-ups Photo

)

Figure 3. Radiated Emission Test
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FCCACC M Ver1.1 05Mayl 2000



Israel
- Testing

‘ ! ~ Laboratories

Miltel Communication

3A

Figure 4. Frequency Stability Test
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4, Peak Output Power

4.1 Test Specification
FCC Part 90.205

4.2 Test procedure

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through
an external attenuator (20 dB) and an appropriate coaxial cable

(cable loss = 1 dB). The Spectrum Analyzer was set to 1.0 MHz resolution BW.
Peak detector and maximum hold were used.

Offs 21,00 dB *EBW 1 MHz
Attt 30 dB YEW 3 MHz M1[1] 17.66 dBm
Ref 32.00 dBm SWT 2.5ms 450.006250000 MHz
14P .
Clrwy | 20 dBm| ]
10 dBm
0 dem

[T
| |

CF 450.00625 MH=z Span 5.0 MHz

Date: 10.0CT.Z010 15:20:15

Figure 5.— 450.00 MHz

Test Report E101541.01 Miltel Communications Ltd. Page 13 of 56
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Offs 21.00 de *EBW 1 MHz

Attt 30 dR YBW 3 MHz M1[1] 18.81 dBm

Ref 32.00 dBm SWT 2, Ems 460.000000000 MHz
14P 1
Clrw | 20 dBm

10 dBm

0 dBm

CF 460.0 MHz Span 5.0 MHz
Date: 10.0CT.Z2010 15:26:05

Figure 6.— 460.00 MHz

Offs 21.00 de *EBW 1 MHz
Attt 30 dB YRW 3 MHz M1[1] 17.42 dBm
Ref 32.00 dBm SWT 2.Ems 469.993750000 MHz
14P .
Clry |20 dBm ]
10 dBm
0 dBem
-10 dBm
T |
r|“ 1
CF 469.99375 MHz Span 5.0 MHz
Date: 10.0CT.2010 15:285:06

Test Report E101541.01

FCC ACC M Ver1.1 05Mayl 2000
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Test Results

E.U.T. Description: Transceiver 3A
Model No.: Transceiver 3A
Serial Number: Not Designated

Specification: FCC Part 90 Section 90.205

Modulation Operation Reading Specification | Margin
Frequency
(MHz) (dBm) (dBm) (dB)
450.01 17.66 20.8 -3.14
FSK 460.00 18.81 20.8 -1.99
469.99 17.42 20.8 -3.38
Figure 8 Peak Output Power
JUDGEMENT: Passed by 1.99 dB
TEST PERSONNEL.:
Tester Signature: g/a Date: 20.1.10
Typed/Printed Name: A. Sharabi
4.4 Test Equipment Used, Peak Output Power
Calibration
Instrument Manufacturer Model Serial Number
Last Calibration Period
Spectrum RHODE &
Analyzer SCHWARZ FSL6 100194 July 22,2010 1 year
FAT-
Attenuator Jyebo - AMSAF5G6G2 | October 19, 2009 1 year
W20
Cable Mini Circuit | CBL-4ST-SMNM 30084 October 07, 2010 1 year

Test Report E101541.01

FCC ACC M Ver1.1 05Mayl 2000

Figure 9 Test Equipment Used
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5. Occupied Bandwidth

5.1 Test Specification
FCC Part 90, Section 90.209

52 Test Procedure

The E.U.T. was set to the applicable test frequency. The E.U.T. antenna terminal
was connected to the spectrum analyzer through an external attenuator (20 dB)
and appropriate coaxial cable (1dB). The spectrum analyzer was set to 1kHz
resolution BW. The spectrum bandwidth of the E.U.T. was measured and

recorded.
@ Offs 21.00 de *REBW 1 kHz
Attt 30 dB *WEW 3 kHz D1[1] 0.96 dB
Ref 31.00 dBm SWT 20ms 7.346000000 kHz
M1[1] -8.39 dBm
1Rm 450.002258000 MHz
20 dBm

LY |

10 dBm /_\_
0 dBm ‘
YJ/ \9)1

—I0dencl -2.750 dem

—Dd|. e

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 450.005971 MH=z Span 20.0 kHz

Date: 10.0CT.Z010 17:10:45

Figure 10.— 450.00 MHz
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Offs 21.00 dB *RBW 100 Hz
Att 20 de *WRW 200 Hz D1[1] -0.22 dB
Ref 31.00 dBm SWT 980ms 5.269000000 kHz
M1[1] -6.80 dBm
1R 459.997006000 MHz
Wigw 20 dE"Ti
10 dBm ﬂ fp”u" {‘
0 dBm i /
lUl‘ LU LU
] T
D1 -7.250 demr— i

WU 7T L
A H

-60 dBm

CF 460.0 MHz Span 10.0 kHz

Date: 10.0CT.Z010 17:21:49

Figure 11.— 460.00 MHz

%

Offs 21.00 dB *EBW 100 Hz
Att 20 dB *YRW 200 Hz D1[1] 1.08 dB
Ref 31.00 dBm SWT 980ms 5.230000000 kHz
M1[1] -9.34 dBm
1R 469.990796000 MHz
View 20 dBm

T TH] |

==

ED dBm I i
J PN L
! K v H W
v
1
-50 dBm
CF 469.99375 MHz Span 10.0 kHz
Date: 10.0CT.2010 17:24:36
Figure 12.— 469.99 MHz.
Test Report E101541.01 Miltel Communications Ltd. Page 17 of 56
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53 Test Results

E.U.T. Description: Transceiver 3A
Model No.: Transceiver 3A

Serial Number: Not Designated
Specification: FCC Part 90 Section 90.209

Modulation Operating Reading Limit Margin
Frequency
(kHz) (kHz) (kHz)
FSK 450.00 7.35 11.25 -3.90
FSK 460.00 5.27 11.25 -5.98
FSK 469.99 5.23 11.25 -6.02

Figure 13 Occupied Bandwidth

JUDGEMENT: Passed by 3.9 kHz
TEST PERSONNEL:
Tester Signature: 4/& Date: 20.10.10
Typed/Printed Name: A. Sharabi

5.4 Test Equipment Used, Occupied Bandwidth

Calibration
Instrument Manufacturer Model Serial Number
Last Calibration Period
Spectrum RHODE &
Analyzer SCHWARZ FSL6 100194 July 22,2010 1 year
FAT-
Attenuator Jyebo - AMSAF5G6G?2 | October 19, 2009 1 year
W20
Cable Mini Circuit CBL-4ST-SMNM 30084 October 07, 2010 1 year

Figure 14 Test Equipment Used

Test Report E101541.01 Miltel Communications Ltd. Page 18 of 56
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6. Frequency Stability

Test Specification
Part 90 Section 90.213

Test Procedure
The E.U.T operation mode and test setup are as described in Section 2. The
E.U.T. was operated with a CW signal in the downlink path.

The E.U.T. was placed inside a temperature chamber. The E.U.T. was operated
from 115 VAC at normal temperature and the chamber temperature was set to
+24°C.

The spectrum analyzer was set to 50.0 kHz span and 1.0 kHz resolution B.W.

The carrier frequency was measured and recorded (reference frequency
reading).

The carrier frequency measurement was repeated for:
(a). +50°Cand 90 VAC
(b). +50°Cand 127 VAC
(c). -30°Cand 90 VAC
(d). -30°Cand 127 VAC

The carrier frequency was measured and recorded after at least 20 minutes of
exposing the E.U.T. to the temperature.

The E.U.T. was operated at 450.00; 460.00 and 469.99 MHz.

Test Report E101541.01 Miltel Communications Ltd. Page 19 of 56
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6.3 Test Results

E.U.T. Description: Transceiver 3A
Model No.: Transceiver 3A

Serial Number: Not Designated
Specification: FCC Part 90 Section 90.213

Temperature | Voltage Frequency | Frequency | Frequency | Specification | Margin
Drift Drift

C) (VAC) (MHz) (Hz) (ppm) (ppm) (ppm)
+24 115 450.006250 - - - -

450 90 450.006669 +419 0.93 1.5 -0.57

127 450.006669 +419 0.93 1.5 -0.57

30 90 450.006230 -20 0.04 1.5 -1.46

127 450.006230 -20 0.04 1.5 -1.46

Figure 15. Frequency Stability Lower Channel

Temperature | Voltage Frequency | Frequency | Frequency | Specification | Margin
Drift Drift
C) (VAC) (MHz) (Hz) (ppm) (ppm) (ppm)
+24 115 460.000000 - - - -
450 90 460.000389 +389 0.84 1.5 -0.66
127 460.000389 +389 0.84 1.5 -0.66
30 90 459.999985 -15 0.33 1.5 -1.17
127 459.999985 -15 0.33 1.5 -1.17

Figure 16. Frequency Stability Middle Channel

Test Report E101541.01 Miltel Communications Ltd. Page 20 of 56
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Temperature | Voltage Frequency | Frequency | Frequency | Specification | Margin
Drift Drift
C) (VAC) (MHz) (Hz) (ppm) (ppm) (ppm)
+24 115 469.993750 - - - -
450 90 469.994152 +402 0.85 1.5 -0.65
127 469.994152 +402 0.85 1.5 -0.65
30 90 469.993740 -10 0.02 1.5 -1.48
127 469.993740 -10 0.02 1.5 -1.48
Figure 17. Frequency Stability Upper Channel
JUDGEMENT: Passed
The E.U.T met the requirements of the FCC, Part 90, Section 90.213
specifications.
TEST PERSONNEL.:
Tester Signature: Date: 20.10.10
Typed/Printed Name: A. Sharabi
6.4 Test Instrumentation Used, Frequency Stability
Instrument | Manufacturer Model Serial Number Calibration Period
E”g{]‘;’:n”girr“a' THEE'\(")(FZLRON SM 32C Mini Max 25-1030 March 4, 2009 2 Years
Digitl"\"/:gt/gr'tage Escort EDM1111A 10313121 November 3, 2008 | 2 Years
Variable Voltage| Variac Voltage N/A N/A
Transformer Co.
Spectrum RHODE &
Analyzer SHWARZ FSL6 100194 July 22, 2010 1 Year
Test Report E101541.01 Miltel Communications Ltd. Page 21 of 56
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7. Transient Frequency Behavior

7.1 Test Specification
FCC Part 90, Section 90.214

7.2 Test procedure

The E.U.T. was connected to a peak power meter in order to determine the start
time of measurement, To,.

Auxilary
Auxiliary Signal
E.UT. N —
Mixer Generator
(310 MHz)

Auxiliary
attenuator

Auxiliary
Modulation
Analyzer
(Converted to
150MHz)

The time between the trigger and the point where the power output reaches

-30 dB below its maximum, was called T, (90.214). Then the RF port was
connected to a mixer and a local oscillator of 310 MHz from a signal generator,
in order to convert the RF signal to 150 MHz (maximum range of the
modulation analyzer is 200 MHz). The frequency behavior was observed
according to the duration listed in the standard (only T, for equipment
transmitting less than 6 W and with channel spacing of 12.5 kHz ).

Ao auaiting trigger

anpl markers
- of
........................... s T

marker 2

’/ i marker 1
_____________r..__ L i — = — — — — 4 3,000 dBm

time markers

! i af f |:| n

50,0000 us 200,000 us 550,000 us

start marker

[
(! stop marker

450

50,0 us/div anplatine
marker2¢ 13 16,957 dBn stop marker:  430,000us anpl 1 @ stap
marker1¢4 3 -12,999 dBm start marker: 278.000us anpl 1 @ start
ampl ratio 29.987 dB delta t: 172, 000us

1/delta t: 5.81395kH:

Figure 18. Transient Frequency Behavior 450.00 MHz -30dB point (T,,)

Test Report E101541.01 Miltel Communications Ltd. Page 22 of 56
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(@G) Freq A t1k only

uaiting: for trigger l Ei;ﬂ; Markers ]
156. BHB7962HY i

T [

1
18. 16ns

T[]
35.16ns

Freq Markers
orr T
o[- -

149, 9992962M%

149. 997724 2H% + E [-----

z

-14.83ns 18. 17ns L P 149. 999224213
5. 888Bms/sdiv

35. 16ns & Z25.88ms

1

Anal
49, 999224244 a —72.8% ﬁZBBElUEEn
Markers

ref int

i

1

T 18.16ns T
F 149.9992962M% £

Figure 19. Transient Frequency Behavior 450.00 MHz T, Measurement

A= printing

anpl markers
: of f
H T

marker 2
17.613 dBm

marker 1

stop marker

S N A
& |

|
)
t
|
skt
o
|
!
|
)

50,0000 us 300,000 us 550,000 us

50,0 ussdiv anpl@tine
marker2C 1 17,612 dEm stop marker:  482,000us amgl 1 @ stop
marker1C 13 —-12,399 dbm start marker: 279, 000us ampl 1 @ start
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Figure 20. Transient Frequency Behavior 460.00 MHz-30dB point (T,,)
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Figure 21. Transient Frequency Behavior 460.00 MHz T, Measurement
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Figure 22. Transient Frequency Behavior 469.9 MHz-30dB point (T,,)
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7.1 Test Results

E.U.T. Description: Transceiver 3A

Model No.: Transceiver 3A

Serial Number: Not Designated
Specification: FCC Part 90 Section 90.214

Time ] Frequency o )
Frequency Interval Ton Duration Tolerance Limit Margin
MHz usec msec kHz kHz kHz
450.00625 T2 172 25 -0.072 +6.25 -6.178
460.00000 T2 203 25 -0.048 +6.25 -6.202
469.99835 T2 246 25 -0.060 +6.25 -6.16

JUDGEMENT:

Passed by 6.16 kHz

The E.U.T met the requirements of the FCC, Part 90, Section 90.214

specifications.

TEST PERSONNEL:

Tester Signature:

Date: 20.10.10

Typed/Printed Name: A. Sharabi

7.1 Test Instrumentation Used, Transient Frequency Behavior
Instrument Manufacturer Model Serial Number Calibration Period
Signal Generator Fluke 60608 5365219 September 10, 2010 1 Year
Modulation Analyzer HP 53310A 3121A02651 September 10, 2010 1 Year
Peak Power Meter HP 8991A 3314A00219 September 10, 2010

Test Report E101541.01

FCCACC M Ver1.1 05Mayl 2000
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8. Band Edge

8.1 Test Specification
FCC Part 90, FCC Part 90.217

8.2 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator (20 dB) and an appropriate coaxial cable (cable loss = 1 dB).
The spectrum analyzer was set to 100 Hz resolution BW. Maximum power level
below 55 kHz and above 55 kHz from the authorized bandwidth was measured

Offs 21.00 dB *RBW 100 Hz
Att 30 dB *WBW 300 Hz M1[1] -41.96 dBm
Ref 31.00 dBm SYWT 7.85 449,979270000 MHz

1REm

g | 20 dBm

10 dBm }

0 dem W

-0 R 5 500 dBm f
Il

=

-20 dBm

-30 dBm

|
-40 dBr|n 1l | | J m
.50 dem NMWW ‘l*uu "Iu T

L
‘ F1

CF 449.970625 MHz Span 78.75 kHz

Date: 10.0CT.2010 15:19:29

Figure 24.— 450.00 MHz
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Offs 21.00 dB *REBW 100 Hz
Att 30 dB *WBW 300 Hz M1[1] -49.26 dBm
Ref 31.00 dBm SWT 7.85 450.033840000 MHz

1Rm

Max |20 dBm

10 dBm

dBm

0 dB 15 500 4B

Mlmlﬂ Fg

“HN VT TR IO N
S e

Start 450.00625 MHz Stop 450.085 MHz

Date: 10.0CT.Z2010 15:17:57

Figure 25.— 450.00 MHz

Offs 21.00 dB *EBW 100 Hz
Attt 30 de *WBW 300 Hz M1[1] -42.85 dBm
Ref 31.00 dBm SWT 7.45 459.972980000 MHz
1Rm
Max 20 dBm
10 dBm
0 dem

=10 dBrty 11 500 dem

|

| | I/W,
-30 dBn|'i L
-40 dBm [l | M . i

CF 459.9625 MHz Span 75.0 kHz

Date: 10.0CT.Z010 17:54:53

Figure 26.— 460.00 MHz
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Offs 21.00 dB *RBW 100 Hz

Att 30 dB * YBYW 200 Hz M1[1] —42.85 dBm
Ref 31.00 dém SWT 7.45 450.972980000 MHz
1Em
Moy |20 dBm
10 dBm
0 dBm
—‘113—dBI|rD1 -11.500 dBm H
20 dBm /i\‘
-30 dBm “‘ | \
-40 dBm M1 B \l‘“
ol AR
W@MMWMWWWW < u
= .
‘ F1
|
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Figure 27.— 460.00 MHz

Offs 21.00 dB *REW 100 Hz

Att 30 dB FWEW 300 He M1[1] -42.03 dBm
Eef 21.00 dBm SWT 7.4z 460.027020000 MHz
1Em
Maw 20 dBm
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J\ L] me
50 dB MHM%L#L“ bt
| i R T e e
-60 dBm M&W }
| i
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Date: 10.0CT.2010 17:52:30

Figure 28.— 469.99 MHz
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Offs 21.00 dB *RBW 100 Hz
att 30 de =B 300 Hz M1i[1] -43.42 dBm
Ref 31.00 dBm SWT 7.45 469.966770000 MHz
1Rm
May | 20 dBm
10 dBm
0 dBm
-10 dBém
D1 -13.000 dBm \
-20 dBm J
-30 dBém | L
an dBr|n 1l ] J | Aulﬁl‘u
50 dBm WIII by .Lllr}\lMH
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|
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Date: 10.0CT.Z2010 15:01:24

Figure 29.— 469.99 MHz
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Results table

E.U.T. Description: Transceiver 3A
Model No.: Transceiver 3A

Serial Number: Not Designated

Specification: FCC Part 90 Section 90.217

Modulation Operation Band Edge Reading Specification Margin
Frequency Frequency
(MHz) (MHz) (dBm) (dBm) (dB)
450.00 449.97927 -41.96 -12.50 -29.46
450.00 450.03384 -49.26 -12.50 -36.76
460.00 459.97298 -42.85 -11.50 -31.35
FSK 460.00 460.02702 42.03 111,50 -30.53
469.99 469.96677 -43.42 -13.00 -30.42
469.99 470.02075 -45.56 -13.00 -32.56
Figure 30 Band Edge
JUDGEMENT: Passed by 29.46 dB
TEST PERSONNEL:
Tester Signature: é/& Date: 20.10.10
Typed/Printed Name: A. Sharabi
8.4 Test Equipment Used, Band Edge
Calibration
Instrument Manufacturer Model Serial Number
Last Calibration Period
Spectrum RHODE &
FSL6 100194 July 22,2010 1
Analyzer SCHWARZ Hy e yeat
FAT-
Attenuator Jyebo - AMSAF5G6G?2 | October 19, 2009 1 year
W20
Cable Mini Circuit CBL-4ST-SMNM 30084 October 07, 2010 1 year
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9. Conducted Spurious Emission

9.1 Test Specification
FCC Part 90, Section 90.217

9.2 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
appropriate coaxial cable. The spectrum analyzer was set to 1 MHz resolution
BW except for the frequency range 9 kHz-150 kHz where the RBW was set to

1 kHz and the frequency range 150 kHz-10.0 MHz where the RBW was set to
10 kHz. The frequency range from 9 kHz to 5 GHz was scanned. Level of
spectrum components out of the operational channels was measured at the
selected operation frequencies.

Offs 21.00 dB *REBW 1 kHz
Attt 20 de WRW 3 kHz M1[1] -929_02 dBm
Ref 20.00 dBm SWT 140ms 68.810000000 kHz
P10 dBm
EEH
0 dBm ‘
-10 dBrm

D1 -12,500 dBm
1

-20 dBm
WM M%w oyt plety i, umM'hM

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 9.0 kHz Stop 150.0 kHz

Date: 11.0CT.2010 O05:50:29

Figure 32.— 450.0 MHz
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Offs 21.00 dB
Att 15 dB

REW 10 kHz
YBW 30 kHz

M1[1]

-21.88 dBm

SWT 10ms 295.100000000 kHz
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Figure 33.— 450.00 MHz
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A
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Figure 34.— 450.00 MHz
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Offs 21.00 dB *REBW 1 MHz
Att 25 dB YBW 3 MHz M1[1] 17.66 dBm
Ref 22.00 dBm SWT 2. 5ms, 451.100000000 MHz

ir

1Pk
Max | 10 dBm

0 dem
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Figure 35.— 450.00 MHz
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Offs 21.00 dB *EBW 1 MHz

Att 25 dB WEWY 3 MHZ M1[1] -18.22 dBm

Ref 22.00 dBm SWT 10ms 3.982000000 GHz
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Figure 36.— 450.00 MHz
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Offs 21.00 dB REW 1 kHz
Att 15 dB YBYWY 3 kHz M1[1] -27.39 dBm

Ref 15.00 dBm SWT 140ms 69.650000000 kHz
|
10 dBm
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Figure 37.— 460.00 MHz

Offs 21.00 di REW 10 kHz
Att 15 dB YEBW 30 kHz M1[1] -21.81 dBm
Ref 15.00 dBm SWT 10ms 239.100000000 kHz
10 dE‘;I‘nI

1Rk
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DdBm‘

=10 dBnny g9 500 dem
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-30 dBm o AR e R L WWWW“VMJ‘

-40 dBm
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Date: 11.0CT.2010 05:57:45

Figure 38.— 460.00 MHz
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Offs 21.00 dB

*RBW 100 kHz

Att 15 dB YBW 300 kHz M1[1] -27.41 dBm
Ref 15.00 dBm SWT Ems 1.087000000 MHz
T
10 dBm
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TN T Y
ple e 1,4
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Figure 39.— 460.00 MHz
Offs 21.00 dB *RBW 1 MHz
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Offs 21.00 dB *EBW 1 MHz
Att 20 dB YBW 3 MHz M1[1] -22.16 dBm
Ref 21.00 dBm SWT 10ms 3.918200000 GHz
1Pk
Max 10 dBm
0 dBm
10 dBrmr

|D1 -11.,500 dBm

Start 1.0 GHz Stop 5.0 GHz

Date: 11.0CT.Z010 05:59:50

Figure 41.— 460.00 MHz
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Offs 21.00 dB *RBW 1 kHz
att 10 dB WBYY 3 kHz M1[1] -32.16 dBm
Ref 11.00 dBm SWT 140ms 71.900000000 kHz
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Figure 42.— 469.99 MHz
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Offs 21.00 dB REWY 10 kHz
Att 10 dB YBYY 30 kHz M1[1] -24.86 dBm
Ref 11.00 dBm SWT 10ms 267.900000000 kHz
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Figure 43.— 469.99 MHz
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Offs 21.00 dB REWY 100 kHz
Att 10 dB YBW 300 kHz M1[1] -31.21 dBm
Ref 11.00 dBm SWT Sms 1.029000000 MHz
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Figure 44.— 469.99 MHz
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Offs 21.00 de *REW 100 kHz
Attt 10 dB YRW 300 kHz M1[1] -31.31 dBm
Ref 11.00 dBm SWT Ems 1.029000000 MHz
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Figure 45.— 469.99 MHz
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Offs 21.00 dB FRBW 1 MHz
Att 20 dB YBW 3 MHz M1[1] 17.21 dBm
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Figure 46.— 469.99 MHz
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Offs 21.00 dB *RBW 1 MHz
Att 20 dB YBW 3 MHz M1[1] -22.95 dBm
Ref 19.00 dBm SWT 10ms 4.980000000 GHz
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Figure 47.— 469.99 MHz
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Test Results

E.U.T. Description: Transceiver 3A
Model No.: Transceiver 3A

Serial Number: Not Designated

Specification: FCC Part 90 Section 90. 217

Modulation Operation | Frequency | Reading | Specification | Margin
Frequency
(MHz) (MHz) (dBm) (dBm) (dB)
450.00 3982.00 -18.22 -12.50 -5.72
FSK 460.00 0.2391 -21.81 -11.50 -10.31
469.99 4980.00 -22.95 -13.00 -9.95
Figure 48 Conducted Spurious Emission
JUDGEMENT: Passed by 5.72 dB
TEST PERSONNEL.:
Tester Signature: é/a Date: 20.10.10
Typed/Printed Name: A. Sharabi
9.4 Test Equipment Used, Conducted Spurious Emission
Calibration
Instrument Manufacturer Model Serial Number
Last Calibration Period
Spectrum RHODE &
Analyzer SCHWARZ FSL6 100194 July 22,2010 1 year
FAT-
Attenuator Jyebo - AMSAF5G6G?2 | October 19, 2009 1 year
W20
Cable Mini Circuit | CBL-4ST-SMNM 30084 October 07, 2010 1 year
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10. Radiated Spurious Emission

Test Specification
FCC Part 90, Section 90.217

Test Procedure

The test method was based on ANSI/TIA-603-C: 2004, Unwanted Emissions:
Radiated Spurious.

The power of any emission outside of the authorized operating frequency ranges
(450 - 470 MHz) must be attenuated below the transmitting power (P) by a
factor of at least 43 + 10 log (P) dB, yielding —13dBm.

(a)

(b)

The E.U.T. operation mode and test set-up are as described in Section 3.
A preliminary measurement to characterize the E.U.T was performed inside
the shielded room at a distance of 3 meters, using peak detection mode and
broadband antennas. The preliminary measurements produced a list of the
highest emissions. The E.U.T was then transferred to the open site, and
placed on a remote-controlled turntable. The E.U.T was placed on a non-
metallic table, 1.5 meters above the ground. The configuration tested is
shown in Figure 3.1.
The frequency range 9 kHz-5 GHz was scanned, and the list of the highest
emissions was verified and updated accordingly.
The readings were maximized by adjusting the antenna height between 1-4
meters, the turntable azimuth between 0-360°, and the antenna polarization.
The emissions were measured at a distance of 3 meters.
The E.U.T. was replaced by a substitution antenna (dipole
30MHz-1GHz, Horn Antenna above 1GHz) driven by a
signal generator. The height was readjusted for maximum
reading. The signal generator level was adjusted to obtain
the same reading on the EMI receiver as in step (a).
The signals observed in step (a) were converted to radiated
power using:
P4(dBm) = P,(dBm) — Cable Loss (dB) + Substitution Antenna Gain (dB)
P4 = Dipole equivalent power (result).
P, = Signal generator output level.
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10.3 Test Results
Carrier Freq. | Antenna E Signal Cable | Antenna Effective Spec. | Margin
Channel Pol. Generator Loss Gain Radiated
RF Output Power
Level
(MHz) | (MHz) (dBpuV/m) (dBm) (dB) (dBi) (dBm) (dBm) (dB)
450.0625 | 900.01 \ 69.11 -23.82 3.9 0.49 27.23 -12.34 | -14.89
450.0625 | 900.01 H 70.55 -21.75 3.9 0.49 -25.16 1234 | -12.82
450.0625 | 1350.15 \4 46.61 -55.57 5 7.16 -53.41 -12.34 | -41.07
450.0625 | 1350.15 H 47.66 -54.07 5 7.16 -51.91 -12.34 | -39.51
460.000 | 920.00 \ 59.98 -34.95 3.9 0.49 -38.36 -11.19 | -27.17
460.000 | 920.00 H 54.14 -38.16 3.9 0.49 -41.57 -11.19 | -30.38
460.000 | 1380.00 \ 50.09 -52.09 5 7.16 -49.93 -11.19 | -38.74
460.000 | 1380.00 H 50.18 -51.76 5 7.16 -49.6 -11.19 | -38.41
469.99375 | 940.00 \ 60.75 -32.18 3.9 0.49 -35.59 -12.58 | -23.01
469.99375 | 940.00 H 62.15 -30.15 3.9 0.49 -33.56 -12.58 | -20.98
469.99375 | 1410.00 \ 47.56 -54.62 5 7.16 -52.46 -12.58 | -39.88
469.99375 | 1410.00 H 47.20 -23.82 3.9 0.49 -27.23 -12.34 | -14.89
The E.U.T met the requirements of the FCC Part 90, Section 90.217
specifications.
TEST PERSONNEL:
Tester Signature: é/@ Date: 20.10.10
Typed/Printed Name: A. Sharabi
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10.4  Test Instrumentation Used, Radiated Spurious Emission
Serial . . .
Instrument Manufacturer Model Calibration Period
Number
EMI Receiver HP 85422E 3906A00276 | November 10,2009 | 1 year
RF Section HP 85420E 3705A00248 | November 10,2009 | 1 year
Antenna ARA BCD 235/B 1041 August 1,2010 | 1 year
Bioconical
Antenna ARA LPD-2010/A 1038 March 24,2010 | 1 year
Log Periodic
Active Loop EMCO 6502 9506-2950 | October 19,2009 | 1 year
Antenna
Antenna
Log Periodic A.H. Systems SAS-200/511 253 January 29, 2009 2 year
Antenna Mast ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP ThinkJet 2225 |2738508357.0 N/A N/A
Spectrum HP 8592L 3826A01204 | March 14,2010 | [ year
Analyzer
Low Noise DBS LNA-DBS-
013 13,2010 1
Amplifier | MICROWAVE |  0411N313 fanuary 13, yeat
Low Noise Sophia Wireless LNA 28-B 232 January 13, 2010 1 year
Amplifier
Signal Generator HP 8648C 3623A04126 March 14, 2010 2 years
Double Ridged
Waveguide EMCO 3115 29845 March 16, 2010 2 years

Horn Antenna

Test Report E101541.01
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11. Antenna Information

1. Mars Antenna - Model M216

Frequency Range: 450-470 Mhz.
Peak Gain: 2.2dBi1

VSWR, maximum: 2:1

Polarization: Vertical
Patterns: Azimuth - Omni

Elevation - Omni

Nominal Input Impedance: 50 Ohms
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2. Phantom Antenna - Model OEM2326-110

Frequency Range: 450-470 Mhz.
Peak Gain: 2.2dBi

VSWR, maximum: 2.0:1
Polarization: Vertical

Patterns: Azimuth - Omni

Elevation - Omni

Nominal Input Impedance: 50 Ohms
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Phantom Antenna 450-470 MHz.
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Miltel Communications

Phantom Antenna 430-470 MHz.
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12. APPENDIX A - CORRECTION FACTORS

12.1 Correction factors for CABLE
from EMI receiver

to test antenna

at 3 meter range.

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MHz) (dB)
10.0 0.3 1200.0 7.3
20.0 0.6 1400.0 7.8
30.0 0.8 1600.0 8.4
40.0 0.9 1800.0 9.1
50.0 1.1 2000.0 9.9
60.0 1.2 2300.0 11.2
70.0 1.3 2600.0 12.2
80.0 1.4 2900.0 13.0
90.0 1.6
100.0 1.7
150.0 2.0
200.0 2.3
250.0 2.7
300.0 3.1
350.0 3.4
400.0 3.7
450.0 4.0
500.0 43
600.0 47
700.0 5.3
800.0 5.9
900.0 6.3
1000.0 6.7
NOTES:

1. The cable type is RG-214.

2. The overall length of the cable is 27 meters.

3. The above data is located in file 27MO3MO.CBL on the
disk marked "Radiated Emission Tests EMI Receiver".
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12.2 Correction factors for CABLE
from EMI receiver
to test antenna
at 3 meter range.

FREQUENCY CORRECTION
FACTOR
(GHz) (dB)
1.0 1.2
2.0 1.6
3.0 2.0
4.0 2.4
5.0 3.0
6.0 3.4
7.0 3.8
8.0 42
9.0 4.6
10.0 5.0
12.0 5.8

NOTES:
1. The cable type is RG-8.
2. The overall length of the cable is 10 meters.
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12.3 Correction factors for

CABLE

from spectrum analyzer
to test antenna above 2.9 GHz

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR

(GHz) (dB) (GHz) (dB)
1.0 1.9 14.0 9.1
2.0 2.7 15.0 9.5
3.0 3.5 16.0 9.9
4.0 42 17.0 10.2
5.0 4.9 18.0 10.4
6.0 5.5 19.0 10.7
7.0 6.0 20.0 10.9
8.0 6.5 21.0 11.2
9.0 7.0 22.0 11.6
10.0 7.5 23.0 11.9
11.0 7.9 24.0 12.3
12.0 8.3 25.0 12.6
13.0 8.7 26.0 13.0

NOTES:

1. The cable type is SUCOFLEX 104 E manufactured by SUHNER.
2. The cable is used for measurements above 2.9 GHz.
3. The overall length of the cable is 10 meters.
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12.4 Correction factors for LOG PERIODIC ANTENNA

Type LPD 2010/A
at 3 and 10 meter ranges.

Distance of 3 meters Distance of 10 meters

FREQUENCY AFE FREQUENCY AFE
(MHz) (dB/m) (MHz) (dB/m)
200.0 9.1 200.0 9.0
250.0 10.2 250.0 10.1
300.0 12.5 300.0 11.8
400.0 15.4 400.0 15.3
500.0 16.1 500.0 15.6
600.0 19.2 600.0 18.7
700.0 19.4 700.0 19.1
800.0 19.9 800.0 20.2
900.0 21.2 900.0 21.1
1000.0 23.5 1000.0 23.2
NOTES:

1. Antenna serial number is 1038.

2. The above lists are located in file number 38M30.ANT for a 3 meter range,
and file number 38M100.ANT for a 10 meter range.

3. The files mentioned above are located on the disk marked "Radiated Emission
Test EMI Receiver".
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12.5 Correction factors for LOG PERIODIC ANTENNA

FREQUENCY ANTENNA
FACTOR
(GHz) (dB)
1.0 24.9
1.5 27.8
2.0 29.9
2.5 31.2
3.0 32.8
3.5 33.6
4.0 34.3
45 352
5.0 36.2
5.5 36.7
6.0 37.2
6.5 38.1

NOTES:
1. Antenna serial number is 253.

Type SAS-200/511
at 3 meter range.

FREQUENCY

(GHz)
7.0

7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0
11.5
12.0
12.5
13.0

ANTENNA
FACTOR
(dB)
38.6
39.2
39.9
40.4
40.8
41.1
41.7
424
42.5
43.1
43.4
44 .4
44.6

2. The above lists are located in file number SAS3MO.ANT for a 3 meter range.
3. The files mentioned above are located on the disk marked "Antenna Factors".
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12.6 Correction factors for BICONICAL ANTENNA
Type BCD-235/B,
at 3 meter range

FREQUENCY AFE
(MHz) (dB/m)
20.0 19.4
30.0 14.8
40.0 11.9
50.0 10.2
60.0 9.1
70.0 8.5
80.0 8.9
90.0 9.6
100.0 10.3
110.0 11.0
120.0 11.5
130.0 11.7
140.0 12.1
150.0 12.6
160.0 12.8
170.0 13.0
180.0 13.5
190.0 14.0
200.0 14.8
210.0 15.3
220.0 15.8
230.0 16.2
240.0 16.6
250.0 17.6
260.0 18.2
270.0 18.4
280.0 18.7
290.0 19.2
300.0 19.9
310 20.7
320 21.9
330 234
340 25.1
350 27.0
NOTES:
1. Antenna serial number is 1041.
2. The above list is located in file 19BC10M1.ANT on the disk marked
"Radiated Emissions Tests EMI Receiver".
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12.7 Correction factors for Double-Ridged Waveguide Horn

Model: 3115, S/N 29845
at 3 meter range.

FREQUENCY ANTENNA ANTENN| FREQUENCY ANTENNA ANTENNA
FACTOR A Gain FACTOR Gain
(GHz) (dB 1/m) (dBi) (GHz) (dB 1/m) (dBi)
1.0 24.8 5.4 10.0 38.8 11.4
1.5 26.1 7.6 10.5 38.9 11.8
2.0 28.6 7.7 11.0 39.0 12.1
2.5 29.8 8.4 11.5 39.6 11.8
3.0 31.4 8.4 12.0 39.8 12.0
3.5 32.4 8.7 12.5 39.6 12.5
4.0 33.7 8.6 13.0 40.0 12.5
4.5 334 9.9 13.5 39.8 13.0
5.0 34.5 9.7 14.0 40.2 13.0
5.5 35.1 9.9 14.5 40.6 12.9
6.0 354 10.4 15.0 41.3 12.4
6.5 35.6 10.8 15.5 39.5 14.6
7.0 36.2 10.9 16.0 38.8 15.5
7.5 37.3 10.4 16.5 40.0 14.6
8.0 37.7 10.6 17.0 414 13.4
8.5 38.3 10.5 17.5 44.8 10.3
9.0 38.5 10.8 18.0 47.2 8.1
9.5 38.7 11.1
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12.8 Correction factors for ACTIVE LOOP ANTENNA

Model 6502
S/N 9506-2950

FREQUENCY

(MHz)
.009
.010
.020
.050
075
.100
150
250
.500
750
1.000

2.000

3.000

4.000

5.000

10.000

15.000

20.000

25.000

30.000

Magnetic
Antenna
Factor

(dB)
-35.1
-35.7
-38.5
-39.6
-39.8
-40.0
-40.0
-40.0
-40.0
-40.1
-39.9
-39.5
-394
-39.7
-39.7
40.2
-40.7
-40.5
-41.3
42.3

Electric
Antenna
Factor
(dB)
16.4
15.8
13.0
11.9
11.8
11.6
11.5
11.6
11.5
11.5
11.7
12.0
12.1
11.9
11.8
11.3
10.8
11.0
10.2
9.2
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