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1. General Information

1.1 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:

[Sensus Metering Systems|

450 North Gallatin Ave.,
Uniontown PA 15401
USA

Tel: 805-562-5363
Fax: 805-562-9134

Shimon Zigdon

Water Meter Transmitter|

NWT 100

INot designated|

26.01.05
26.01.05

13.02.05

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

See Section 2
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1.2

List of Accreditations

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

1.

2.

W

AN

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), File No. IC 4025.

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.
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1.3 Product Description

The device is a Direct Sequence Spread Spectrum burst transmitter for
Automatic Meter Reading (AMR) of water meters.

Once every pre-programmed number of hours the device wakes up and
generates air message containing information on the meter reading. The air
message is a burst DS SPSP transmission in one of number of pre-defined
channels.

These messages are collected by network of base stations that covers the area of
service.

The base station decodes the upcoming messages and sends them via a
backbone connection to a central computer, the Data Operation Center (DOC).

1.4 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.

1.5 Test Facility
The radiated emissions tests were performed at [.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 December 12, 2003).
I.T.L.’s EMC Laboratory is also accredited by A2LA, certificate No. 1152.01.

1.6 Measurement Uncertainty

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.
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2. Product Labeling

Sensus Metering Systems
FCC ID: KCHWMINGL 1C: 2220A-WMINOL

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC RULES,
OPERATION IS SUBJECT TO THE FOLLOWING TWO
CONDITIONS: (1) THIS DEVICE MAY NOT CAUSE HARMFUL
INTERFERENCE. (2) THIS DEVICE MUST ACCEPT ANY 15mm
INTERFERENCE RECEIVED, INCLUDING INTERFERENCE
THAT MAY CAUSE UNDESIRED OPERATION.

Model: NWT 100

h 4

+ 40mm

Figure 1. FCC Label

Sensuy Metering _Systems

Figure 2. Location of Label on EUT

Test Report E57424.00 Sensus Metering Systems Page 8 of 91

FCC ACC M Ver 1.1 05Mayl 2000



\srae! Testing Lahoratories

3. System Test Configuration

3.1 Justification

The EUT was positioned vertically as in typical installation. Since in normal
operation the EUT transmits short transmission (<160mSec.) every 6 hours (or
more) external PC triggered the EUT to transmit more frequently (every
750mSec). This enabled complete investigation of the EUT emissions in a
reasonable manners and time. The communication between the PC and the EUT
was done through the EUT’s local programming magnetic port. To
communicate with the EUT through the local programming magnetic port, an
interface card that converts RS232 signal from the PC’s serial port to 42 kHz
on-off keying signal was used. One end of the interface card was connected to
the PC serial port and the other end to a coil that was attached to the EUT (in
close proximity to the EUT’s internal coil). The EUT’s local programming port
is used to program the EUT during the production of the unit with general
parameters and later on with specific parameters during installation (~10
seconds programming routine). There is no any other use for the local magnetic
programming port other than the use done during production and installation.

The E.U.T. programming magnetic port transmitted on 66.7 kHz, On/Off
keying, 100 msec. “On”, 400 msec. “Off” continuously.

The device battery pack (7.2V) enables 15 years of field life but does not enable
continuous transmission or frequent burst transmissions. To allow reasonable
testing condition the E.U.T. was operated with different type of battery (6V) that
allows frequent burst transmission. The use of different battery type does not
affect the power generated by the E.U.T. or the radiated emissions since the
E.U.T.'s circuitry is regulated to 3.3V, 3.6V and 4.2V, all below the 6V supplied
by the battery pack used for testing.

Justification for Conducted Measurements Setup

At the end of the signal generation chain the circuit board comprises power
amplifier that feeds harmonics filter and the harmonics filter feeds printed
antenna. The printed antenna impedance is not 50ohm and as a result the circuit
board comprises a passive matching network that matches the output of the
harmonics filter to the antenna input.

Passive
Harmonics Matching
Filter i I Network
Test Report E57424.00 Sensus Metering Systems Page 9 of 91
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3.2

3.3

3.4

The conducted measurements were taken at the output of the harmonics filter.
The matching network and printed circuit were disconnected from the output of
the harmonics filter and the output of the harmonics filter (50ohm impedance)
was connected to a spectrum analyzer (S0ohm impedance) to perform the
measurements (power, power density etc.).

Passive
Harmonics Matching
Filter ] Network

Spectrum
Analyzer

EUT Exercise Software

The EUT was tested with the product’s standard micro controller operational
firmware. No special firmware was used for the test. The EUT went through
every mode of operation during the test as a result of the continuous normal
operation

Special Accessories

No special accessories were needed to achieve compliance.

Equipment Modifications
No modifications were needed to achieve compliance.
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3.5 Configuration of Tested System

Control
Room

Power Supply

|
|
|
|
|
|
DC !
|
|
|
|

Auxiliary Interface 4‘—@
Laptop Card |

E.U.T.

Figure 3. Configuration of Tested System
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4. Block Diagram

4.1 Schematic Block/Connection Diagram

Intentionally Blank for Reasons of Confidentiality

4.2 Theory of Operation
General

The device is a Direct Sequence Spread Spectrum burst transmitter for
Automatic Meter Reading (AMR) of water meters.

Once every pre-programmed number of hours the device wakes up and
generates air message containing information on the meter reading. The air
message is a burst DSSPSP transmission in one of number of pre-defined
channels.

These messages are collected by network of base stations that covers the area of
service.

The base station decodes the upcoming messages and sends them via a
backbone connection to a central computer, the Data Operation Center (DOC).

Signal Description
Operation frequency band - 904.6 MHz (channel 5) to 925.4 MHz (channel 57).
Channel spacing - 0.4 MHz.
Modulation technique - DBPSK, Direct Sequence Spread Spectrum.
Chip rate - 1 Mchip/Sec.
Spreading sequence - 255 Maximal Length sequence.
Raw data rate — 3921 Bit/Sec.
Preamble length — 300 bits.
Raw data length — 320 bits.
Error correction code — Convolution code, R=1/2, K=5.
Interleaver depth — 20 bits.

Message duration — 158mSec.
Signal Generation

The transmitter is a direct conversation burst transmitter. The transmitter is
comprised of a synthesized local oscillator, that works with 15 MHz crystal
reference and generates carrier in the 902 - 928 MHz band with channel spacing
of 0.4 MHz, a printed modulator that receives carrier signal from the
synthesized local oscillator and base-band signal from the signal spreading
module and generates direct sequence spread spectrum signal, and a power
amplifier module that amplifies and feeds a printed antenna with 29dBm signal.

Test Report E57424.00 Sensus Metering Systems Page 12 of 91
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5. Spurious Radiated Measurement Photo

Figure 4. Spurious Radiated Emission Test Front
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6. Radiated Emission,
For Low Frequency Transmitter (66.3 kHz)

6.1 Test Specification
9 kHz-30 MHz, FCC, Part 15, Section 15.209

6.2 Test Procedure

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 loop
antenna. 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, 0.8 meters
above the ground. The configuration tested is shown in

The frequency range 9 kHz-30 MHz was scanned, and the list of the highest
emissions was verified and updated accordingly.

In the frequency range 9 kHz-30MHz, the loop antenna was rotated on its
vertical axis. The antenna height (center of loop) was 1 meter at a distance of 3
meters.

The E.U.T. was operated at the frequency of 66.3 kHz

6.3 Test Data

JUDGEMENT: Passed by 46.0 dB

The EUT was tested and it met the requirements of the FCC Part 15, Subpart C,
specification.

The margin between the carrier level (66.3 kHz) and the specification limit was
46.0 dB.

All other emissions were at least 40 dB below the limit.

See details in

Note: Based on FCC Part 15, Section 15.201 no certification is required for this
low frequency transmitter.

TEST PERSONNEL:
Tester Signature: % Date: 17.02.05

Typed/Printed Name:
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Radiated Emission, Below 1 GHz
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6.4 Test Instrumentation Used, Radiated Measurements
Instrument Manufacturer Model Serial Number Calibration Period
EMI Receiver HP 85422E 3411A00102 |February 28, 2004 1 year
RF Section HP 85420E 3427A00103 | February 28, 2004 1 year
Active Loop
EMCO 6502 9506-2950 October 17, 2004 1 year
Antenna
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

Test Report E57424.00
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7. Spurious Radiated Emission in the
Restricted Bands Below 1 GHz

7.1 Test Specification
9 kHz-1000 MHz, FCC Part 15, Subpart B, CLASS [B]

7.2 Test Procedure

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,
0.8 meters above the ground. The configuration tested is shown in

The frequency range 9 kHz-1000 MHz was scanned, and the list of the highest
emissions was verified and updated accordingly.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in
Section 15.209 (a), General Requirements.

The emissions were measured using a computerized EMI receiver complying to
CISPR 16 requirements. The specification limits and applicable correction
factors are loaded to the receiver via a 3.5" floppy disk.

In the frequency range 9 kHz-30MHz, the loop antenna was rotated on its
vertical axis. The antenna height (center of loop) was 1 meter.
In the frequency range 30-1000MHz, the readings were maximized by adjusting
the antenna height between 1-4 meters. The turntable azimuth between 0-360°,
and the antenna polarization.
Verification of the E.U.T emissions was based on the following methods:
Turning the E.U.T on and off.
Using a frequency span less than 10 MHz.
Observation of the signal level during turntable rotation. Background
noise is not affected by the rotation of the E.U.T.

The E.U.T. was operated in the frequencies of 904.6, 915.0, and 925.4 MHz.

Test Report E57424.00 Sensus Metering Systems Page 17 of 91
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7.3 Test Results

The E.U.T met the requirements of the FCC Part 15, Subpart B ,Class E|
specification.

The signals in the frequency range 9 kHz — 30 MHz in the restricted bands were
20dB below the specification limit.

JUDGEMENT: Passed by 17.1 dB
The worst cases were:

for 904.6 MHz, 17.8 dB margin at 120.00 MHz frequency, vertical
polarization.

for 915.0 MHz, 17.8 dB margin at 270.00 MHz frequency, horizontal
polarization

for 925.4 MHz, 17.1 dB margin at 270.00 MHz frequency, vertical
polarization

The details of the highest emissions are given in |[Figure 6|to Figure 11|

TEST PERSONNEL:
Tester Signature: /Z% Date: 17.02.05

Typed/Printed Name: E. Pitt
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Radiated Emission

E.U.T Description  [Water Meter Transmitter|
Type WT 100
Serial Number:

Specification: FCC Part 15, Subpart B, Class

Antenna Polarization: Horizontal Frequency range: 30 MHz to 1000 MHz
Antenna: 3 meters distance Detectors: Peak, Quasi-peak
Operating Frequency: 904.6 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
120.00 24.9 18.4 13.3 43.5 -25.1
150.00 28.6 21.1 14.6 435 -22.4
240.00 29.8 25.6 19.2 46.0 -20.4
270.00 31.9 27.1 21.3 46.0 -18.9
330.00 19.7 18.0 16.6 46.0 -28.0
405.00 26.6 23.0 19.2 46.0 -23.0

Figure 6. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detectors: Peak, Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus
a positive number indicates failure, and a negative result indicates that the
product passes the test.
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Radiated Emission
E.U.T Description  [Water Meter Transmitter|
Type
Serial Number:

Specification: FCC Part 15, Subpart B, Class

Antenna Polarization: Vertical Frequency range: 30 MHz to 1000 MHz
Antenna: 3 meters distance Detectors: Peak, Quasi-peak
Operating Frequency: 904.6 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBpV/m) (dBpV/m) (dB) (dBuV/m) (dB)
120.00 27.5 25.7 13.3 43.5 -17.8
150.00 30.8 24.2 14.6 43.5 -19.3
240.00 33.1 22.3 19.2 46.0 -23.7
270.00 30.9 26.1 21.3 46.0 -19.9
330.00 19.9 19.0 16.7 46.0 -27.0
405.00 22.1 17.3 19.2 46.0 -28.7

Figure 7. Radiated Emission. Antenna Polarization: VERTICAL.
Detectors: Peak, Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus
a positive number indicates failure, and a negative result indicates that the
product passes the test.
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Radiated Emission

E.U.T Description  [Water Meter Transmitter|
Type WT 100
Serial Number:

Specification: FCC Part 15, Subpart B, Class

Antenna Polarization: Horizontal Frequency range: 30 MHz to 1000 MHz
Antenna: 3 meters distance Detectors: Peak, Quasi-peak
Operating Frequency: 915.0 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
120.00 22.5 17.5 13.3 43.5 -26.0
150.00 27.0 19.5 14.6 43.5 -24.0
240.00 29.4 23.5 19.2 46.0 -22.5
270.00 32.8 28.2 21.3 46.0 -17.8
330.00 20.0 17.1 16.6 46.0 -28.9
405.00 22.8 17.7 19.2 46.0 -28.3

Figure 8. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detectors: Peak, Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus
a positive number indicates failure, and a negative result indicates that the
product passes the test.
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Radiated Emission
E.U.T Description  [Water Meter Transmitter|
Type
Serial Number:

Specification: FCC Part 15, Subpart B, Class

Antenna Polarization: Vertical Frequency range: 30 MHz to 1000 MHz
Antenna: 3 meters distance Detectors: Peak, Quasi-peak
Operating Frequency: 915.0 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBpV/m) (dBpV/m) (dB) (dBuV/m) (dB)
120.00 259 21.4 13.3 43.5 -22.1
150.00 29.5 24.9 14.6 43.5 -18.6
240.00 27.6 21.6 19.2 46.0 -24.4
270.00 32.5 28.1 21.3 46.0 -17.9
330.00 20.4 19.0 16.7 46.0 -27.0
405.00 22.9 16.3 19.2 46.0 -29.7

Figure 9. Radiated Emission. Antenna Polarization: VERTICAL.
Detectors: Peak, Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus
a positive number indicates failure, and a negative result indicates that the
product passes the test.
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Radiated Emission

E.U.T Description  [Water Meter Transmitter|
Type WT 100
Serial Number:

Specification: FCC Part 15, Subpart B, Class

Antenna Polarization: Horizontal Frequency range: 30 MHz to 1000 MHz
Antenna: 3 meters distance Detectors: Peak, Quasi-peak
Operating Frequency: 925.4 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
120.00 24.9 18.4 13.3 43.5 -25.1
150.00 28.6 21.1 14.6 435 -22.4
240.00 29.8 25.6 19.2 46.0 -20.4
270.00 32.8 28.2 21.3 46.0 -17.8
330.00 19.7 17.0 16.6 46.0 -29.0
405.00 23.5 17.6 19.2 46.0 -28.4

Figure 10. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detectors: Peak, Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus
a positive number indicates failure, and a negative result indicates that the
product passes the test.

Test Report E57424.00 Sensus Metering Systems Page 23 of 91

FCC ACC M Ver 1.1 05Mayl 2000



\srae! Testing Lahoratories

Radiated Emission
E.U.T Description  [Water Meter Transmitter|
Type
Serial Number:

Specification: FCC Part 15, Subpart B, Class

Antenna Polarization: Vertical Frequency range: 30 MHz to 1000 MHz
Antenna: 3 meters distance Detectors: Peak, Quasi-peak
Operating Frequency: 925.4 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBpV/m) (dBpV/m) (dB) (dBuV/m) (dB)
120.00 23.6 20.1 13.3 43.5 -23.3
150.00 27.6 20.6 14.6 43.5 -22.9
240.00 28.0 22.2 19.2 46.0 -23.8
270.00 32.9 28.9 21.3 46.0 -17.1
330.00 20.1 19.0 16.7 46.0 -27.0
405.00 22.0 16.0 19.2 46.0 -30.0

Figure 11. Radiated Emission. Antenna Polarization: VERTICAL.
Detectors: Peak, Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus
a positive number indicates failure, and a negative result indicates that the
product passes the test.
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7.4 Test Instrumentation Used, Radiated Measurements
Instrument | Manufacturer Model Serial Number Calibration Period
EMI Receiver HP 85422E 3411A00102 |February 28, 2004 1 year
RF Section HP 85420E 3427A00103 | February 28, 2004 1 year
Antenna ARA BCD 235/B 1041 April 11, 2004 1 year
Bioconical
Antenna ARA LPD-2010/A 1038 March 21,2004 | 1 year
Log Periodic
Active Loop EMCO 6502 9506-2950 | October 17,2004 | 1 year
Antenna
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
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7.5 Field Strength Calculation

The field strength is calculated directly by the EMI Receiver software, and a
"Correction Factors" data disk, using the following equation:

[dBuv/m] FS = RA + AF + CF

FS: Field Strength [dBuv/m]

RA: Receiver Amplitude [dBuv]

AF: Receiving Antenna Correction Factor [dB/m]
CF: Cable Attenuation Factor [dB]

No external pre-amplifiers are used.
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8. Spurious Radiated Emission
in the Restricted Band, Above 1 GHz

8.1 Radiated Emission Above 1 GHz

The E.U.T operation mode and test set-up are as described in Section 3.

See Section 3.1 Justification of the System Test Configuration concerning the
E.U.T. orientation for this test.

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room, 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, 0.8 meters above the ground. The
configuration tested is shown in

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in Section
15.209 (a), General Requirements.

In the frequency range 1-2.9 GHz, a computerized EMI receiver complying to
CISPR 16 requirements was used.

In the frequency range 2.9-9.5 GHz, a spectrum analyzer including a low noise
amplifier was used. During average measurements, the IF bandwidth was 1 MHz
and the video bandwidth was 100Hz. During peak measurements, the IF bandwidth
was 1 MHz and the video bandwidth was 3 MHz.

The test distance was 3 meters.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

Verification of the E.U.T emissions was based on the following methods: turning
the E.U.T on and off; using a frequency span less than 10 MHz; observation of the
signal level during turntable rotation. (Background noise is not affected by the
rotation of the E.U.T.)
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8.2 Test Data

JUDGEMENT: Passed by 9.1 dB

The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification.
The worst cases were:

for 904.6 MHz, 9.1 dB margin at 9046.00 MHz frequency, horizontal

polarization.

for 915.0 MHz, 9.2 dB margin at 9150.00 MHz frequency, horizontal
polarization

for 925.4 MHz, 10.3 dB margin at 2776.13 MHz frequency, vertical
polarization

The details of the highest emissions are given in |[Figure 12|to Figure 23|

TEST PERSONNEL:
Tester Signature: /g% Date: 17.02.05

Typed/Printed Name: E. Pitt
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Radiated Emission Above 1 GHz

E.U.T Description ~ [Water Meter Transmitter]
Type WT 100
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 904.6 MHz

Freq. Peak Peak. Peak.
Amp Specification Margin

(MHz) (dBpV/m) (dB pV/m) (dB)
2713.80 56.5%* 74.0 -17.5
3618.40 40.8% 74.0 -33.2
4523.00 41.5% 74.0 -32.5
5427.00 43.0* 74.0 -31.0
8141.00 51.2% 74.0 -22.8
9046.00 53.0% 74.0 -21.0

Figure 12. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Preamplifier Gain
** “Correction Factor” = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz
E.U.T Description ~ [Water Meter Transmitter]
Type
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 904.6 MHz

Freq. Average Average Peak.
Amp Specification Margin

(MHz) (dBuV/m) (dB pV/m) (dB)
2713.80 43.5%%* 54.0 -10.5
3618.40 33.2% 54.0 -20.8
4523.00 36.7* 54.0 -17.3
5427.00 35.7* 54.0 -18.3
8141.00 41.9* 54.0 -12.1
9046.00 44.9%* 54.0 9.1

Figure 13. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.
* Correction Factor = Antenna Factor + Cable Loss- Preamplifier Gain
ok Correction Factor = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz

E.U.T Description ~ [Water Meter Transmitter]
Type WT 100
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 904.6 MHz

Freq. Peak Peak. Peak.
Amp Specification Margin

(MHz) (dBpV/m) (dB pV/m) (dB)
2713.80 53.9%* 74.0 -20.1
3618.40 41.8% 74.0 -32.2
4523.00 47.5% 74.0 -26.5
5427.00 44.7* 74.0 -29.3
8141.00 51.4%* 74.0 -22.6
9046.00 54.0%* 74.0 -20.0

Figure 14. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Preamplifier Gain
** “Correction Factor” = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz
E.U.T Description ~ [Water Meter Transmitter]
Type
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 904.6 MHz

Freq. Average Average Peak.
Amp Specification Margin

(MHz) (dBpV/m) (dB pV/m) (dB)
2713.80 42.9%* 54.0 -11.1
3618.40 36.8% 54.0 -17.2
4523.00 41.7* 54.0 -12.3
5427.00 38.3* 54.0 -15.7
8141.00 42.1% 54.0 -11.9
9046.00 44 2% 54.0 -9.8

Figure 15. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Preamplifier Gain

*k Correction Factor = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz

E.U.T Description ~ [Water Meter Transmitter]
Type WT 100
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 915.0 MHz

Freq. Peak Amp Peak. Peak.
Specification Margin

(MHz) (dBpV/m) (dB uV/m) (dB)
2745.00 55.8%* 74.0 -18.2
3660.00 42.6* 74.0 -31.4
4575.00 43 4% 74.0 -30.6
7320.00 48.3% 74.0 -25.7
8235.00 52.3* 74.0 -21.7
9150.00 54.4* 74.0 -19.6

Figure 16. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Preamplifier Gain
** “Correction Factor” = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz
E.U.T Description ~ [Water Meter Transmitter]
Type
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 915.0 MHz

Freq. Average Average Peak.
Amp Specification Margin

(MHz) (dBuV/m) (dB pV/m) (dB)
2745.00 43.8%* 54.0 -10.2
3660.00 34.7* 54.0 -19.3
4575.00 38.0%* 54.0 -16.0
7320.00 42.0* 54.0 -12.0
8235.00 43.6* 54.0 -10.4
9150.00 44.8%* 54.0 -9.2

Figure 17. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.
* Correction Factor = Antenna Factor + Cable Loss- Preamplifier Gain
ok Correction Factor = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz

E.U.T Description ~ [Water Meter Transmitter]
Type WT 100
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 915.0 MHz

Freq. Peak Peak. Peak.
Amp Specification Margin

(MHz) (dBpV/m) (dB pV/m) (dB)
2745.00 55.0%* 74.0 -19.0
3660.00 44 4% 74.0 -29.6
4575.00 47.9* 74.0 -26.1
7320.00 45.2% 74.0 -28.8
8235.00 51.8% 74.0 -22.2
9150.00 53.3% 74.0 -20.7

Figure 18. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Preamplifier Gain
** “Correction Factor” = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz
E.U.T Description ~ [Water Meter Transmitter]
Type
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 915.0 MHz

Freq. Average Average Peak.
Amp Specification Margin

(MHz) (dBuV/m) (dB pV/m) (dB)
2745.00 43.2%* 54.0 -10.8
3660.00 37.2% 54.0 -16.8
4575.00 42.3% 54.0 -11.7
7320.00 38.4* 54.0 -15.6
8235.00 42.5% 54.0 -11.5
9150.00 43.8%* 54.0 -10.2

Figure 19. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.
* Correction Factor = Antenna Factor + Cable Loss- Preamplifier Gain
ok Correction Factor = Antenna Factor + Cable Loss

Test Report E57424.00 Sensus Metering Systems Page 36 of 91

FCC ACC M Ver 1.1 05Mayl 2000



\srae! Testing Lahoratories

Radiated Emission Above 1 GHz

E.U.T Description ~ [Water Meter Transmitter]
Type WT 100
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 925.4 MHz

Freq. Peak Amp Peak. Peak.
Specification Margin

(MHz) (dBpV/m) (dB uV/m) (dB)
2776.13 56.3%* 74.0 -17.7
3701.60 43.5% 74.0 -30.5
4627.00 43.8%* 74.0 -30.2
7403.20 46.7* 74.0 -27.3
8328.60 51.8* 74.0 -22.2

Figure 20. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Preamplifier Gain

** “Correction Factor” = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz
E.U.T Description ~ [Water Meter Transmitter]
Type
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 925.4 MHz

Freq. Average Average Peak.

Amp Specification Margin
(MHz) (dBuV/m) (dB pV/m) (dB)
2776.13 43, 7** 54.0 -10.3
3701.60 35.0%* 54.0 -19.0
4627.00 36.7* 54.0 -17.3
7403.20 41.5%* 54.0 -12.5
8328.60 43.0* 54.0 -11.0

Figure 21. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Preamplifier Gain

*k Correction Factor = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz

E.U.T Description ~ [Water Meter Transmitter]
Type WT 100
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 925.4 MHz

Freq. Peak Amp Peak. Peak.
Specification Margin

(MHz) (dBpV/m) (dB uV/m) (dB)
2776.13 54.7%* 74.0 -19.3
3701.60 43.9%* 74.0 -30.1
4627.00 46.7* 74.0 -27.3
7403.20 44.6* 74.0 -29.4
8328.60 50.9* 74.0 -23.1

Figure 22. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Preamplifier Gain

** “Correction Factor” = Antenna Factor + Cable Loss
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Radiated Emission Above 1 GHz
E.U.T Description ~ [Water Meter Transmitter]
Type
Serial Number:

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1.0 GHz to 9.5 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 925.4 MHz

Freq. Average Average Peak.

Amp Specification Margin
(MHz) (dBpV/m) (dB pV/m) (dB)
2776.13 43.7** 54.0 -10.3
3701.60 37.0%* 54.0 -17.3
4627.00 41.8* 54.0 -12.2
7403.20 37.3* 54.0 -16.7
8328.60 41.7* 54.0 -12.3

Figure 23. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Preamplifier Gain

*k Correction Factor = Antenna Factor + Cable Loss
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8.3

Test Instrumentation Used, Radiated Measurements Above 1 GHz

Receiver HP 85422E 3411A00102 |February 28, 2004 1 year
RF Section HP 85420E 3427A00103 |February 28,2004 | 1 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 ThinkJet2225 2738508357 N/A N/A
Antenna-Log |\ 1y qocen | SAS200/511 253 January 31,2003 | 2 year
Periodic DY yah y
Low Noise DBS LNA-DBS-
Amplifier | MICROWAVE | 0411N313 013 October 17,2004 | 1 year
Spectrum HP 8592L 3926A01204 |February 28,2004 | 1 year
Analyzer
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9. Maximum Transmitted Peak Power Output

9.1 Test procedure

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through
EXT ATT=32dB (4 x 8dB) and an appropriate coaxial cable=0.5dB. Special
attention was taken to prevent Spectrum Analyzer RF input overload. The
Spectrum Analyzer was set to 3 MHz RBW. Peak power level was measured at
selected operation frequencies.

B8:48:58 FEB 13, 2085
& MKR 984.98 HHz
REF 35.8 dBm #T 28 dB 29.98 dBw
PERK . : ; ;

L0G
ia : :
dg/ S ST S
32.5 '
dB

¥h 5B

L O S S SR
EFe S

CENTER 984.560 MHz SPAN 48.88 HHz
¥RES BW 3.9 MHz $VEH 3 MHz SHP 20.8 msec

Figure 24 904.6 MHz
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B9:45:24 FEB 13, 2805

HKR 915.38 MHz
REF 35.8 dBe AT 20 dB 29.26 dEm
PEAK : : - ; :
LOG
i
dB/ : : ; . : . . . :
OFFSTl e N
378 B . N P
dB

VA SE : : : : f : . : :
L T AU S LA
CORR S R

CENTER 915.88 HHz SPAN 48.68 HHz
¥RES BW 3.0 MHz BUBU 3 WMz SHP 28.8 msec

Figure 25 915.0 MHz

18:15:36 FEB 13, 2885
v HKE 925.78 MHz
REF 35.6 dBm AT 28 dB 29.86 dBm
PEAK
LOG
ia
dB/
OFFST
32.%
8

VA 5B
5C FC
CORR

CENTER 925.48 MHz SPAN 48.08 HHz
$RES BW 3.8 MHz $VEH 3 HMHz SHP 29.9 msec

Figure 26 925.4 MHz
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9.2 Results table

E.U.T. Description: Water Meter Transmitter]
Model No.: [NWT 100]

Serial Number: Not designated|

Specification: F.C.C. Part 15, Subpart C

Operation Peak Power | Specification | Margin
Frequency
(MHz) (dBm) (dBm) (dB)
904.6 29.9 30.0 -0.1
915.0 29.3 30.0 -0.7
925.4 29.1 30.0 -0.9

Figure 27 Maximum Peak Power Output

JUDGEMENT: Passed by 0.1 dB

TEST PERSONNEL:
Tester Signature: /g% Date: 17.02.05

Typed/Printed Name: E. Pitt

Test Report E57424.00 Sensus Metering Systems

FCC ACC M Ver 1.1 05Mayl 2000

Page 44 of 91



\srae! Testing Lahoratories

9.3 Test Equipment Used.
Peak Power Output

Instrument Manufacturer Model Serial Calibration

Number Last Period
Calibr.
Spectrum HP 8592L 3826A01204 | February 28,2004 | 1 year
Analyzer
Cable Avnet MTS N/A February 18, 2004 1 year
Attenuator MACOM M3933/25-74 0056 November 9, 2004 1 year
Attenuator MACOM M3933/25-74 0202 November 9, 2004 1 year
Attenuator MACOM M3933/25-74 0211 November 9, 2004 1 year
Attenuator MACOM M3933/25-74 0050 November 9, 2004 1 year
Figure 28 Test Equipment Used
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10. Peak Power Output Out of
902-928 MHz Band

10.1 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through
EXT ATT=32dB (4 x 8dB) and an appropriate coaxial cable=0.5dB. The
spectrum analyzer was set to 3 kHz resolution BW for the frequency range

9 kHz-150 kHz, 30 kHz resolution BW for the frequency range

150 kHz-1.0 MHz, and 100 kHz resolution BW for the frequency range

1.0 MHz-9.30 GHz. The frequency range from 9 kHz to 9.3 GHz was scanned.
Level of spectrum components out of the 902-928 MHz was measured at the
selected operation frequencies.

89:88:23 FEB 13, 2885
HKR 984,53 HHz
REF 38.8 dBwe AT 18 dB 27.19 dbm

PEAK

START 982.88 MHz STOP 928.808 MHz
#RES BN 188 kHz $UBH 2089 kHz SHP 28.8 meec

Figure 29 —904.6 MHz
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89:18:24 FEB 13, 2085
4

HKR 9.8 kHz
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¥RES BW 3.8 khHz $YEW 18 kHz SHF 108 amsec

Figure 30 —904.6 MHz

§9:20:12 FEB 13, 2005

xw HKR 150.8 kHz
REF 30.6 dBw AT 18 dB -28.82 dBa
PEAK : ; : : - .

LOG
18 : ; e
dB/ : S : S :
L2 O O T O TS
32.5
dB
oL

Vi SB ; : : : : : : : :
L O SO S e e
CORREN = v 0

== ]

START 1508.98 kHz STOP 1.P8@9 MHz
ERES BM 38 kH:z §VEH 288 kH:z SHP 28.8 msec

Figure 31 —904.6 MHz
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#9:24:46 FEB 13, 2805

MKR 1.68 MHz
REF 38.8 dEm AT 18 dB -37.18 dBm
PEAK . N -
LOG
i@
dB/ : : ; : : : : : :
L L
32.5
dB
oL
7.2
dBm

VA SB : : - : : :
§C FCi . L O O T O ST
WRF? : : : : : : ; : :

START 1.88 MHz STOP 30.88 Mhz
$RES B 188 kHz §V3N 380 kH:z SHP 28.8 msec

Figure 32 —904.6 MHz

#9:27:26 FEB 13, 2085

¥ 4 MKR 839.7 MHz
REF 38.9 dBm #T 18 dB =37.97 dBa
PEAK ; ; :

LD
19
de/ : : : : : : : . .
OFFST .. IS S e TR
3z.5 : : : : - : : - :

oL
7.2
dBm

Vi SB : : ; . : .
L S S SO S,
EURR . N . : s . cremmme crrrrmmmmmanesiaes

START 38.8 WHz STOP B858.8 MH:z
$RES BW 180 kHz $UBKH 399 kHz SHP 246 msec

Figure 33 —904.6 MHz
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89:29:04 FEB 13, 2865

v KR 981.22 MHz
REF 38.8 dBam AT 18 dB -.13 dBs

PEAK
LOG
18 e
dB/ S S

L O A

OFFs A
de
oL
7.2
dBm

" s _ _ . -" ."j.nn_jnpunfn_"”?"".
S R e T
CORR

rhwh-i#b-uLJﬂhmi*dhlA;nﬁﬁJ:....:,.. _.d"“";““J_i“”““

START ©58.08 HHz STOP 982.88 MHz
¥RES BH 188 kHz BVBN 308 kHz SHP 28.9 msec

Figure 34 —904.6 MHz

#9:31:56 FEB 13, 2885
¥ HER 1.815 GHz
REF 30.8 dBm AT 18 dE -32.84 dién
PEAK : ; ; ; ) .
LOB
18
dB/ . : : : . : :
L OO S S
32,5 S : , R
dB e
DL ......... acktl s R s sssearasas s sreser “rebisosns
dBm

Vi SB oo nn
R O TP S S
CORR ' : '

START 528 MHz STOP 2.99@ ohHz
$RES BW 198 kHz HYEBN 308 kHz SWP 592 msec

Figure 35 —904.6 MHz
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89:35:14 FEB 13, 2805

HKR 3.148 GHz

REF 38.8 dBwm AT 18 dB -37.65 dBm

PEAK

LO6
18
dB/
OFFST
32.5

dB
oL
7.2
dEn

Vi SB

5C FC

START
L

2.988 GHz STOP 6.888 GHz
RES BM 188 kHz #VBH 380 kHz SHP 938 msec

Figure 36 —904.6 MHz

83:36:55 FEB 13, 2085

i
RE
PE
Lo
10
dB

32
dB
oL
?I

dBm

VA
5C

START 6.808 GH:z 5TOP 9.388 6Hz

MKR 8.481 6Hz
F 308.8 dBm AT 18 dE -29.62 dBm

AK
b

¢
|5

2

FC

#RES BW 188 kHz HYEN 388 kHz SHP 998 msec

Figure 37 —904.6 MHz
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89:5
P

REF 3
PEAK
LOG
ie
dB/
OFFST
32.5

START 982.88 MH:z STOP 928.88 MHz
$RES BN 180 kHz $VBH 388 kHz SHP 208.8 msec

9:26 FEB 13, 2085
NKR 915.86 MHz
8.9 dbm AT 18 dB 2b.68 dBm

Figure 38 —915.0 MHz

19:01:29 FEB 13, 2085

HKR 9.8 kHz

REF 38.8 dBm AT 18 dB -8.73 dBm

PEAK
LOG
16
dB/
OFFST
32.5

.................................................................................................

dB
oL
5.?
dBw

VA 5B
SC FC
CORR

.................................................................................................

START
¥

9.8 kHz STOP 158.8 kHz
RES BH 3.8 kHz #V3H 28 kHz SWP 188 wsec

Figure 39 —915.0 MHz
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16:83:82 FEB 13, 2085

r HKR 158.8 kHz
REF 3@.8 dBm AT 18 dB -28.87 dBw
PEAK
LOG e

1B ......... seneaeas s senseanens R Creaneeees sreeeneas sressnsee s s
OFFST
2.5
dB

oL
b.7

VA SB
SC FC
CORR

START 150.8 kHz STOP 1.9868 MHz
BRES BN 3@ khz $VEN 380 kHz SHP 20.8 msec

Figure 40 —915.0 MHz

18:84:34 FEB 13, 2885
w HKR 1,88 MHz
REF 38.8 dBm AT 18 dB -37.69 dBm
PEAK

L0G
18
dB/ S
OFFST) ... eetebbaas e et et s
32.5 —

d8 : : . . . . . . :

oL
6.7
dEm

vh SB

L S
CORR
)
START 1.88 HHz STOP 30.88 HHz
#RES BW 188 kH:z #JBW 308 kHz SHP 28.8 msec

Figure 41 —915.0 MHz
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19:67:40 FEB 13, 2065

w MKR 962.9 NHz
REF 30.8 dBa AT 40 dB -31,52 dBa
PEAK : . . :
LOG : : : : : : : : :
1# ......... ......... sereenees ......... ......... ......... . ........ .........
dB/ : : . : : ! ; : :
D E ST e et e
32.5
dB S O R S
DL sesnrarnamnanenaes measebiaes s R amsarmmns sersaeen pramnems reaneeas sress
BB e e e s
Va SB : : : : : : ; : :
T L OO PO O SUUUR SOV R SO S
CORRI : :
ok _L“_.'_ Y e leﬂ._:_'_ A J.Ll:'-“.- w

START 26.9 HHz STOP 982.9 MHz

#RES BW 188 kHz $VEH 388 kHz SHP 262 msec

Figure 42 —915.0 MHz

10:89:14 FEB 13, 2805
w HKR 928 MHz
REF 38.6 dBm AT 18 dB -29.98 dBm
PEAK T
L0§ Lo
13 ......... RIS s sravseen rersasae e s reeenerins sesrrreie seereaner
dB/ oL
32.5

46 Lo
L ......... JREREL e PRIIRns st srarssess s sesssies

START 928 MHz STOP 2,988 §Hz
$RES BW 188 kHz $VEN 380 kHz SHP 592 msec

Figure 43 —915.0 MHz
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18:108:34 FEB 13, 2885
¥ 4

HKR 3.652 GHz

REF 36.8 dBm AT 18 dB -36.69 dBm

PEAK

LO6
i@
dB/

32.5
db
oL
B.7
dBm

Vi S8
SC FC
CORR

STHRT 2,988 6Hz STOP 6.8868 GHz

¥RES BW 188 kHz #LBW 388 kHz SHP 338 msec

16:14:41 FEB 13, 2085
v

REF 38.8 dBw AT 18 dB -29.48 dBm

Figure 44 —915.0 MHz

HKR 7.535 BHz

PEAK

LO6
is
dB/

32.5

dg
oL
B.7
dBa

Vh SB
5C FC

START

£.080 GHz STOP 9.388 GBHz

HRES BH 1B kHz #VEN 388 kHz SHP 998 msec
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16:26:57 FEB 13, 2885
. MKR 925.53 MHz
REF 38.8 dBe AT 18 dB 26.42 dEm

PEAK

LOB
18
dB/ : S S : :
| U U SOOI UL SRUUURLOUOY X RIS oF
32.5
4B
oL
604
dBm

VA SB
§C PO e U
CORR

START 982.88 MHz STOP 928.88 MHz
$RES BW 108 kHz $UBN 388 kHz SHP 28.8 msec

Figure 46 —925.4 MHz

18:28:25 FEB 13, 2065
o

HER 9.8 kHz
REF 38.8 dBm AT 18 dB -B.59 dBs

PEAK
LDG
18
dB/ oo
OFFST) R ; ; : :
32.5 : : : e S e R G e
dB : . : - N - * - .

L
6.4
dBm

" <8 B P
SC FC
CORR

START 9.8 kHz STOP 158.9 kHz
¥RES BW 3.8 kHz $VEW 38 kHz SHP 188 msec

Figure 47 —925.4 MHz
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11:10:33 FEB 13, 2085

HKR 158.8 kHz

r
REF 38.8 dBw AT 1@ dB -28.61 dbn

PEAK
Lo6
ie
dB/

32.5
dB
oL

START
¥RES BH 28 kHz V30 388 khz SHP 28.8 msec

Figure 48 —925.4 MHz

11:42:
b 4
REF 38.

158.0 khz STOP 1.268@ MHz

45 FEB 13, 2005
HKR 1.688 WHz

PEAK

LOG
8 |-
dB/

OFFST
32.%

@ dBm AT 18 dB -37.86 dim

................................................................................................

dB
oL
6.4
dBm

VA 5B
SC FC
CORR

.................................................................................................

START 1.8@ MHz STOP 38.80 NHz

$RES BH 108 kH:z $VEH 380 kHz SHP 28.9 asec
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11414358 FEB 13, 2805
b
REF 38.8 dBm

PEAK
LOG
i@
dB/

OFFST

32.5
dB
oL
6.4
dBn

Un SB : : : . : . " ' :
SC RO e, SR A
CORRL - . T

START 30.8 MHz
ERES BW 188 kHz

11:16:54 FEB 13, 2085
¥4
REF 30.8 dBw

PEAK
LO6
i8
dB/

OFFST

32.5
4B
oL
6.4
dBm

VA SB
SC RO
CORR

START 928.88 MHz
¥RES BW 188 kHz
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HKR 982.8 MH:z

AT 18 dB -38.85 dBm

STOP 982.8 HHz
¥YEN 380 kHz SHP 262 msec

Figure 50 —925.4 MHz

MKR 928.88 HHz

AT 18 dB -.79 dBw

STOP 978.88 HHz

$YBH 3688 kHz SHP 20.8 nsec

Figure 51 —925.4 MHz
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£1=13=22 FEB 13, 2005
REF 36.8 dBm AT 16 4B ~31.18 dBm

PEAK
L06
18
dB/

OFFST

32.5
dB
oL
t.4
dBn

Vit 5B
§C FC
CORR

START 978 MHz STOP 2.980 BHz

..................................................................................................

...................................................................................................

HKR 1.858 GHz

$RES BH 180 kHz #UBH 280 kHz SHP 579 msec

Figure 52 —925.4 MHz

;1:21:18 FEE 13, 2885
REF 36.8 dBm AT 16 d8 -36.93 dBm

HKR 4.117 GHz

PEAK
LO6
i@
dB/
OFFST
32.8

...................................................................................................

dB
oL
6.4
dBa

VA 5B
§C FC
CORR

...................................................................................................

START
L
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2,988 GHz STOP 6.880 GHz
RES BW 188 kHz VBN 388 khHz SHP 938 msec

Figure 53 —925.4 MHz
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11:22:59 FEB 13, 2065
=

HKR 7.788 GHz

REF 308.8 dBa AT 18 dB -28.83% dEm

PEAK
LOG
18
dB/
OFFST
32.5

dB

oL
6.4

Uk SB
5C FC

BORRL "

STHRT

b.868 GHz STOP 9.3868 6Hz

§RES BW 108 kH:z $VBH 380 kHz SWP 998 msec

10.2 Results

Figure 54 —925.4 MHz

table

E.U.T. Description: [Water Meter Transmitter]|

Model No.: NWT

100

Serial Number: Not designated|

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Reading Specification Margin
Frequency
(MHz) (dBe) (dBc) (dB)
904.6 274 20.0 7.4
915.0 35.4 20.0 54
925.4 27.2 20.0 7.2

Figure 55 Peak Power Output of 902-928 MHz Band
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JUDGEMENT: Passed by 5.4 dB
TEST PERSONNEL:
Tester Signature: /%

Typed/Printed Name: E. Pitt

10.3 Test Equipment Used.

Peak Power Output of 2400-2438.5 MHz Band

Date: 17.02.05

Instrument Manufacturer Model Serial Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 | February 28,2004 | | Year
Analyzer
Cable Avnet MTS N/A February 18, 2004 1 year
Attenuator MACOM M3933/25-74 0056 November 9, 1
2004 year
Attenuator MACOM M3933/25-74 0202 November 9, 1
2004 yeat
Attenuator MACOM M3933/25-74 0211 November 9, 1
2004 year
Attenuator MACOM M3933/25-74 0050 November 9, 1
year
2004
Figure 56 Test Equipment Used
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11. 6 dB Minimum Bandwidth

11.1  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 EXT ATT=32dB (4 x 8dB) and
an appropriate coaxial cable=0.5dB. The spectrum analyzer was set to

100 kHz resolution BW. The spectrum bandwidth of the E.U.T. at the point of

6 dB below maximum peak power was measured and recorded.

§8:54:48 FEB 13, 2885

b o MKR & 1.118 MHz
REF 38.8 dBm AT 18 dB -.42 dB
PEAK

dg/ : :

32.5 \'“"'-q_\ / S
dB : : : : : : : ; :

21.2
dBm

Va 5B

CORR
CENTER 984.608 WHz SPAN 3.680 HHz
$RES BW 198 kHz $VEBW 3P kHz SHP 28.8 m=ec

Figure 57 —904.6 MHz
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89:49:28 FEB 13, 2885

i KR & 1.118 WHz
REF 26.8 dem AT 18 dB .31 dB

PEAK

06 | e el

va 5B : : : X : : : : .
CORR o

CENTER 915.068 MHz SPAN 3.868 MHz
#RES BN 188 kHz BVEH 388 kHz SHP 20.8 msec

Figure 58 —915.0 MHz

18:19:38 FEB 13. 20805
MKR & 1.118 HHz

REF 38.9 dBm AT 18 dE -.23 dB
PEAK

VA 5B
§C FC

CENTER 925.488 MHz SPAN 3.809 MHz
#RES BW 188 kHz #J0KH 360 kHz SHP 28.8 wsec

Figure 59 —925.4 MHz
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11.2 Results table

E.U.T. Description: [Water Meter Transmitter]

Model No.: NWT 100|

Serial Number: Not designated|

Specification: F.C.C. Part 15, Subpart C: (15.247-a2)

Operation Reading Specification

Frequency
(MHz) (MHz) (MHz)
904.6 1.118 0.5
915.0 1.118 0.5
9254 1.118 0.5

Figure 60 6 dB Minimum Bandwidth
JUDGEMENT: Passed
TEST PERSONNEL:

Tester Signature:

A

Typed/Printed Name: E. Pitt

Test Report E57424.00
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Date: 17.02.05
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11.3 Test Equipment Used.
6 dB Minimum Bandwidth
Instrument Manufacturer Model Serial Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 | February 28,2004 | 1 year
Analyzer
Cable Avnet MIS N/A February 18,2004 | 1 year
Attenuator MACOM M3933/25-74 0056 November 9, 2004 1 year
Attenuator MACOM M3933/25-74 0202 November 9, 2004 1 year
Attenuator MACOM M3933/25-74 0211 November 9, 2004 1 year
Attenuator MACOM M3933/25-74 0050 November 9, 2004 1 year
Figure 61 Test Equipment Used
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12. Band Edge Spectrum

[In Accordance with section 15.247(c)]

12.1 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through
EXT ATT=32dB (4 x 8dB) and an appropriate coaxial cable=0.5dB. The
spectrum analyzer was set to 100 kHz resolution BW. Maximum power level
below 902 MHz and above 928 MHz was measured relative to power level at
904.6 MHz, 915.0 MHz and 925.4 MHz correspondingly.

89:30:85 FEB 13. 2005
HKR 381.22 MHz
REF 38.8 dBm AT 1@ dB -.19 dbn

PERK
LOG
ia - i . " . . *

d8/ : : : : : ; : : :

32.5
dB
0L
7.2
dbm

VA SB
SC FC
CORR

START 856.08 NH:z STOP 982,808 HHz
§RES BW 108 kHz ¥VBH 3088 kHz SHP 28.0 msec

Figure 62 —904.6 MHz
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11:47:49 FEB 13, 2885

e

REF 30.0 dBa
PEAK
L6

14

dB/ : : : :
.5

32
1]

b.d4
dBu

VA
5C

CORRf T S
......... i VAN AAcrn Ambiamn s

AT 18 dB

HKR 928.88 HH:z
-.79 dbn

5B
FC

START 928.088 MHz

12.2

SRES BW 188 kHz

Results table

BVBH 300 kHz

STOP 97@.80 MHz
SHP 28.8 msec

Figure 63 —925.4 MHz

E.U.T. Description: Water Meter Transmitter]|

Model No.: NWT 100|

Serial Number:

Specification: F.C.C. Part 15, Subpart C (15.247)

Not designated|

FCC ACC M Ver 1.1 05Mayl 2000

Operation Band Edge Spectrum Specification Margin
Frequency Frequency Level
(MHz) (MHz) (dBc) (dBc) (dB)
904.6 902.0 274 20.0 7.4
925.4 928.0 27.2 20.0 7.2
Figure 64 Band Edge Spectrum
JUDGEMENT: Passed by 7.2 dB
TEST PERSONNEL.:
Tester Signature: /% Date: 17.02.05
Typed/Printed Name: E. Pitt
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12.3

Test Equipment Used.

Band edge Spectrum

Instrument Manufacturer Model Serial Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 | February 28,2004 | 1 Year
Analyzer
Cable Avnet MTS N/A February 18, 2004 1 year
Attenuator MACOM M3933/25-74 0056 November 9, 1
2004 yeat
Attenuator MACOM M3933/25-74 0202 November 9, 1
2004 year
Attenuator MACOM M3933/25-74 0211 November 9, 1
2004 yeat
Attenuator MACOM M3933/25-74 0050 November 9, 1
year
2004
Figure 65 Test Equipment Used
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13. Transmitted Power Density

[In accordance with section 15.247(d)]

13.1  Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through
EXT ATT=32dB (4 x 8dB) and an appropriate coaxial cable=0.5dB. The
spectrum analyzer was set to 3 kHz resolution BW. 10 kHz video BW and
sweep time of 1 second for each 3 kHz “window”. The spectrum peaks were

located at

83:@

REF 1

PEAK

LOG
18
dB/

32.5
dB

Vi 5B
SC FC
CORR

CENTER 984.60808 HHz SPAN 388.8 kHz

each of the 3 operating frequencies.

5:34 FEB 13, 2085
HKR 984,5295 MHz
8.8 dBm _ﬁl 18 dB 7.83 dbm

¥RES BUW 3.8 kHz BU3N 18 kHz #5WP 108 sec

Figure 66 —904.6 MHz
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69:

P
REF

PERK
L0
18
dB/
OFFS
32.5
dB

sl - ¢
EL S T SO AR A
EﬂRE : ! : ......... ......... ......... ......... ......... ........

CENTER 945.8080 MHz SPAN 388.8 kHz

54:54 FEB 13, 2865

MKR 914.9382 NHz

..................................................................................................
..................................................................................................

..................................................................................................

18.8 dBm AT 18 dB 7.46 dBm

#RES BW 2.8 kHz ¥UBH 19 kHz $5HP 188 sec

18:2
v

REF 1

PEAK
LOG
ig
dB/

32.5
dB

SC FC
CORR

CEWTE
|
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OFFST| 1 oL

Figure 67 —915.0 MHz

3i56 FEB 13, 2085
HKR 925.3316 HHz
8.8 dBm AT 18 dB 7.27 dBm

R 925.46080 MHz SPAN 288.8 kHz
RES BH 3.8 kHz $VEBH 18 kH:z $SHP 188 =ec

Figure 68 —925.4 MHz
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13.2

Results table

E.U.T. Description: [Water Meter Transmitter]

Model No.: NWT 100|

Serial Number: Not designated|

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Reading Specification Margin
Frequency Signal
Analyzer
(MHz) (dBm) (dBm) (dB)
904.6 7.83 8.0 -0.17
915.0 7.46 8.0 -0.54
925.4 7.27 8.0 -0.73
Figure 69 Test Results
JUDGEMENT: Passed by 0.17 dB
TEST PERSONNEL:

Tester Signature:

A

Typed/Printed Name: E. Pitt

Test Report E57424.00

FCC ACC M Ver 1.1 05Mayl 2000

Date: 17.02.05
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13.3

Transmitted Power Density

Test Equipment Used.

Instrument Manufacturer Model Serial Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 | February 28,2004 | 1 Year
Analyzer
Cable Avnet MTS N/A February 18, 2004 1 year
Attenuator MACOM M3933/25-74 0056 November 9, 1
2004 yeat
Attenuator MACOM M3933/25-74 0202 November 9, 1
2004 year
Attenuator MACOM M3933/25-74 0211 November 9, 1
2004 yeat
Attenuator MACOM M3933/25-74 0050 November 9, 1
2004 year

Test Report E57424.00

FCC ACC M Ver 1.1 05Mayl 2000

Figure 70 Test Equipment Used
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14. Antenna Gain

The antenna gain is 2 dBi (customer’s information).
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15. R.F Exposure/Safety

The E.U.T. is a fixed installation transmitter.

Calculation of Maximum Permissible Exposure (MPE)
Based on Section 1.1307(b)(1) Requirements

915 w
(a) FCC limits at 915 MHz is: S:L:—:Oﬁlm 3
: 1500 1500 cm

Using table 1 of Section 1.1310 limit for general population/uncontrolled exposures,
the above level is an average over 30 minutes.

(b) The power density produced by the E.U.T. is

PG

tt

 4nR?

Pi- Transmitted Power 977.2mW (Peak) (29.9 dBm)
G- Antenna Gain, 1.58 =2 dBi
R- Distance from Transmitter using 100cm worst case
(c) The peak power density is :
10° x1.58 s mW

=— = "2 -12.6x10
P 4m(100)? cm?®

(d) The E.U.T. transmission in actual worst case is 160 millisecond pulse per 6 hours.
The average power over 30 minutes is:
_977.2%0.16

1800
(e) The averaged power density of the E.U.T. is:

=0.09mwW

_0.09x1.58 —1.1x10°6 mW

 47(100)> cm®
(f) This is more than 6 orders of magnitude below the FCC limit.

AV
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16. Photographs of Tested E.U.T.

Figure 71 Front View

Figure 72 Rear View
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Figure 73 Front Cover Internal View

Figure 74 Rear Cover Internal View
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Figure 77 PCB Side In Plastic Cover Side 1

Figure 78 PCB Side In Plastic Cover Side 2
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Figure 81 Battery Unit Side 2
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17. APPENDIX A - CORRECTION FACTORS

17.1 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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17.2 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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17.3 Correction factors for

CABLE

from EMI receiver

to test antenna

FREQUENCY CORRECTION FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MHz) (dB)
10.0 0.2 1200.0 1.6
20.0 0.2 1400.0 1.8
30.0 0.2 1600.0 2.1
40.0 0.2 1800.0 2.2
50.0 0.3 2000.0 23
60.0 0.4 2300.0 2.8
70.0 0.4 2600.0 2.7
80.0 0.4 2900.0 3.1
90.0 0.5
100.0 0.5
150.0 0.6
200.0 0.6
250.0 0.7
300.0 0.8
350.0 0.9
400.0 1.0
450.0 1.1
500.0 1.2
600.0 1.3
700.0 1.4
800.0 4.4
900.0 1.5
1000.0 1.5
NOTES:
1. The cable type is RG-214.
2. The overall length of the cable is 5.5 meters.
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17.4 Correction factors for CABLE

from EMI receiver
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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17.5 Correction factors for

CABLE

from EMI receiver

to test antenna

at 10 meter range.

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MHz) (dB)
10.0 0.3 1200.0 9.8
20.0 0.8 1400.0 10.0
30.0 0.9 1600.0 11.3
40.0 1.2 1800.0 12.2
50.0 1.4 2000.0 13.1
60.0 1.6 2300.0 14.5
70.0 1.8 2600.0 15.9
80.0 1.9 2900.0 16.4
90.0 2.0
100.0 2.1
150.0 2.6
200.0 3.2
250.0 3.8
300.0 4.2
350.0 4.6
400.0 5.1
450.0 53
500.0 5.6
600.0 6.3
700.0 7.0
800.0 7.6
900.0 8.0
1000.0 8.7
NOTES:

1. The cable type is RG-214.
2. The overall length of the cable is 34 meters.

3. The above data is located in file 34M10MO.CBL on the
disk marked "Radiated Emissions Tests EMI Receiver”.
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17.6 Correction factors for LOG PERIODIC ANTENNA

Distance of 3 meters

FREQUENCY AFE
(MHz) (dB/m)
200.0 9.1
250.0 10.2
300.0 11.4
400.0 14.5
500.0 15.2
600.0 17.3
700.0 19.0
850.0 20.1
1000.0 22.2
NOTES:

Type LPD 2010/A

at 3 and 10 meter ranges.

Distance of 10 meters

FREQUENCY
(MHz)

200.0
250.0
300.0
400.0
500.0
600.0
700.0
850.0
1000.0

AFE
(dB/m)

9.0
10.1
11.2
14.4
15.2
17.2
19.0
20.1
22.1

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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17.7 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 23.4
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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17.8 Correction factors for

NOTES:

BICONICAL ANTENNA

Type BCD-235/B,
10 meter range

FREQUENCY
(MHz)

30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

AFE
(dB/m)

12.1
10.6
10.6
8.9

8.5

9.6

9.4

9.6

10.3
10.7
12.6
12.7
12.7
13.8
13.7
14.9
13.4
13.1
14.0
14.5
15.8
16.0
16.6
16.7
18.3
18.5
19.3
20.9

1. Antenna serial number is 1041.
2. The above list is located in file 41BC10M1.ANT on the disk

marked "Radiated Emissions Tests EMI Receiver".
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17.9 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

Test Report E57424.00

FCC ACC M Ver 1.1 05Mayl 2000

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
413
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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17.10 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:

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
42.4
425
43.1
43.4
44.4
44.6

1. Antenna serial number is 253.
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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17.10 Correction factors for BICONICAL ANTENNA

Type 3109,
1.0 meter range

FREQUENCY AFE
(MHz) (dB/m)
20.0 11.1
30.0 12.0
40.0 12.0
50.0 11.4
60.0 10.3
70.0 10.7
80.0 8.3
90.0 9.0
100.0 10.0
110.0 11.6
120.0 13.6
130.0 14.2
140.0 13.5
150.0 12.7
160.0 12.7
170.0 13.6
180.0 15.3
190.0 14.6
200.0 14.7
210.0 15.3
220.0 15.8
230.0 17.0
240.0 18.0
250.0 18.1
260.0 18.0
270.0 17.5
280.0 18.2
290.0 19.7
300.0 21.8

NOTES:
1. Antenna serial number is 3244.

2. The above list is located in file 44BIC10M1.ANT on the
disk marked "Radiated Emissions Tests EMI Receiver"”
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17.11 Correction factors for BICONICAL ANTENNA

Type 3109,
3 meter range

FREQUENCY AFE
(MHz) (dB/m)
20.0 18.4
30.0 14.0
40.0 12.3
50.0 10.6
60.0 8.3
70.0 8.7
80.0 7.2
90.0 8.6
100.0 10.1
110.0 11.2
120.0 11.8
130.0 12.3
140.0 12.7
150.0 12.5
160.0 12.4
170.0 12.1
180.0 12.2
190.0 12.8
200.0 13.7
210.0 14.5
220.0 15.4
230.0 15.9
240.0 16.3
250.0 16.7
260.0 17.1
270.0 17.2
280.0 17.5
290.0 18.1
300.0 18.9

NOTES:
1. Antenna serial number is 3244.

2. The above list is located in file 44BIC3MI1.ANT on the
disk marked "Radiated Emissions Tests EMI Receiver"”
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