RFI Global
¢

TEST REPORT
FROM
RFI GLOBAL SERVICES LTD

Test of: Blue Tower Communications Ltd. DataSource915-PIT
To: FCC Part 15.249: 2008 Subpart C

Test Report Serial No:
RFI/RPT4/RP74685JD01C

Supersedes Test Report Serial No:
RFI/RPT3/RP74685JD01C

This Test Report Is Issued Under The Authority
Of Brian Watson, Operations Director:

Checked By: Report Copy No: PDFO1

Issue Date: 20 March 2009 Test Dates: 05 to 10 February & 13 March 2009

This report is issued in Adobe Acrobat portable document format (PDF). It is only a valid copy of the report if it is
being viewed in PDF format with the following security options not allowed: Changing the document, Selecting text
and graphics, Adding or changing notes and form fields. This report may be copied in full. The results in this report
apply only to the sample(s) tested.

RFI Global Services Ltd

Pavilion A, Ashwood Park, Ashwood VWay, Basingstoke, Hampshire RG23 8BG
Telephone; +44 (0)1256 312000 Facsimile: +44 (0)1256 312001

Email: info@rfi-global.com Website: www.rfi-global.com

Registered in England and Wales. Company number:21 17901




RFI GLOBAL SERVICES LTD TEST REPORT
S.No. RFI/RPT4/RP74685JD01C

Page: 2 of 18

Issue Date: 20 March 2009
Test of: Blue Tower Communications Ltd. DataSource915-PIT
To: FCC Part 15.249: 2008 Subpart C

This page has been left intentionally blank.



RFI GLOBAL SERVICES LTD TEST REPORT
S.No. RFI/RPT4/RP74685JD01C
Page: 3 of 18
Issue Date: 20 March 2009
Test of: Blue Tower Communications Ltd. DataSource915-PIT
To: FCC Part 15.249: 2008 Subpart C

Table of Contents

1. CUSTOMET INFOTMATION L.utitiiiiiiitiitiit it neeenneennee 4
2. Equipment Under TeSt (EUT) oo, 5
3. Test Specification, Methods and ProCedUIES ... 6
4. Deviations from the Test SPeCITfICAtION ........cii i i e e e e e e eenaees 6
5. Operation of the EUT DUING TeSTING ..cccooiiiii e, 7
6. SUMMANY OF TEST RESUITS ....eiiiiiiiiiii it e e e e e e e e eeeaaannes 8
7. Measurements, Examinations and Derived RESUILS .....cuvvieieniie e 9
8. Measurement UNCEITAINTY .......cooiiiiiiiii e e et e e e e e e e e et s e e e e e e e e enee s es 17

AppendixX 1. Test EQUIPMENT USE .......oooiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeteeee e aaaaaaasseesssaasssssssssseessesneennnnnnes 18



RFI GLOBAL SERVICES LTD TEST REPORT
S.No. RFI/RPT4/RP74685JD01C
Page: 4 of 18
Issue Date: 20 March 2009
Test of: Blue Tower Communications Ltd. DataSource915-PIT
To: FCC Part 15.249: 2008 Subpart C

1. Customer Information

Company Name: Kenure Developments Ltd

Address: Springlakes
Deadbrook Lane
Aldershot
Hampshire
GU12 4UH
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2. Equipment Under Test (EUT)
2.1. Identification of Equipment Under Test (EUT)
Brand Name: Blue Tower Communications Ltd
Model Name or Number: DataSource915-PIT
Serial Number: Not stated
FCC ID Number: MS8PTRANSPONDITV9

2.2. Description of EUT

The equipment under test was an automatic meter reading product which can be fitted to utilities
meters (water mainly) for the purpose of transmitting a reading. The EUT is designed to be installed
inside a water meter pit buried in the ground with the lid of the pit at or slightly below finished grade.

2.3. Modifications Incorporated in the EUT

During the course of testing the EUT was not modified.

2.4. Support Equipment

No support equipment was used to exercise the EUT during testing.
2.5. Additional Information Related to Testing

Type of Unit: Transmitter

Transmit Frequency: 919 MHz

Power Supply Requirement (DC): Nominal (V) 3.6
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3. Test Specification, Methods and Procedures

3.1. Test Specifications

Reference: FCC Part 15.249: 2008 Subpart C

Title: Code of Federal Regulations, (47CFR15)
Radio Frequency Devices.

3.2. Methods and Procedures

The methods and procedures used were as detailed in:

ANSI C63.2 (1996)
Title: American National Standard for Instrumentation - Electromagnetic noise and field strength.

ANSI C63.4 (2003)
Title: American National Standard Methods of Measurement of Electromagnetic Emissions from Low
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

ANSI C63.5 (1988)
Title: American National Standard for the Calibration of antennas used for Radiated Emission
measurements in Electromagnetic Interference (EMI) control.

ANSI C63.7 (1988)
Title: American National Standard Guide for Construction of Open Area Test Sites for performing Radiated
Emission Measurements.

CISPR 16-1: (1999)
Title: Specification For Radio Disturbance and Immunity Measuring Apparatus and Methods. Part 1: Radio
Disturbance and Immunity Measuring Apparatus.

3.3. Definition of Measurement Equipment

The measurement equipment used complied with the requirements of the standards referenced in the
Methods & Procedures section above. Appendix 1 contains a list of the test equipment used.

4. Deviations from the Test Specification

There were no deviations from the test specification.
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5. Operation of the EUT During Testing
5.1. Operating Modes

The EUT was tested in the following operating modes:

e Continuous transmit or transmitting a 4.2 ms transmission burst every 5 s repetitively
(as required)

5.2. Configuration and Peripherals

The EUT was tested in the following configuration:

e Standalone and placed in a simulated pit consisting of a plastic 200-litre barrel packed with
sand to house the unit under test. A 5” diameter by 10" long cast iron tube, with a solid
bottom with a typical cast iron pit lid placed on the top was used for the pit. At least six inches
of sand at any point surrounded the pit and the cast iron lid was set at 0.8 metres above the
surface of the turntable. The sand was packed in sand bags for ease of transportation
between the two test chambers used and was packed tightly around the pit. The unit under
test was placed in the bottom of the cast iron tube in all three planes using a cardboard
fixture to hold the DataSource915-PIT in the required orientation. The Y Plane represents the
normal orientation of the product when installed and represents the worst case scenario. The
X and Y axis were measured for completeness. A heavy duty PVC sheet was installed
between the container and the floor to reduce the likelihood of contaminating the test
chamber and turntable.
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6. Summary of Test Results

Range of Measurements FCC Part 15 Reference Port Type Result
Transmitter Fundamental Fieldstrength FCC Part 15 Section 15.249(a) Antenna Complied
Transmitter 20 dB Bandwidth FCC Part 15 Section 2.1049 Antenna Complied
Transmitter Radiated Spurious Emissions FCC Part 15 Antenna Complied
Section 15.249(a)(d)(e) & 15.209 P
Transmitter Band Edge Radiated Emissions FCC Part 15 Section 15.249(d) & 15.209 Antenna Complied

6.1. Location of Tests

All the measurements described in this report were performed at the premises of
RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

6.2. Site Reqgistration Numbers
FCC: 209735
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7. Measurements, Examinations and Derived Results
7.1. General Comments

7.1.1. This section contains test results only.

7.1.2. Measurement uncertainties are evaluated in accordance with current best practice. Our reported
expanded uncertainties are based on standard uncertainties, which are multiplied by an appropriate
coverage factor to provide a statistical confidence level of approximately 95%.

Please refer to Section 8 for details of measurement uncertainties.

7.1.3. The peak level for emissions above 1 GHz was measured with the EUT in continuous transmit mode
as it was impractical to measure the emission with EUT transmit a 4.248 ms burst every 5 seconds.

The average level was determined by subtracting the duty cycle correction factor from the measured peak
level. The duty cycle correction factor was calculated using formula 20 log (On Time/100ms) as per FCC
Part 15.35(c), with the EUT transmits a 4.248 ms burst every 5 s.

7.1.4. All tests apart from the measurement of the average level of radiated spurious emissions above
1 GHz were performed with the transmitter in a continuous transmit mode of operation.
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7.2. Test Results

7.2.1. Transmitter Fundamental Fieldstrenqgth

Test Summary:

FCC Part:

15.249(a)

Test Method Used:

As detailed in ANSI C63.4 Section 8 and relevant annexes

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 33
Results: Battery Powered Device
Frequency Anten.na Level Limit Margin Result
(MH2z) Polarity (dBuV/m) (dBpV/m) (dB)
919.9 Vertical 80.3 94.0 13.7 Complied
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7.2.2. Transmitter 20 dB Bandwidth
Test Summary:

FCC Part: 2.1049

Test Method Used: As detailed in ANSI C63.4 Section 13.1.7 and relevant annexes
(see note below)

Environmental Conditions:

Temperature (°C): 21
Relative Humidity (%): 32
Results:
Transmitter 20 dB Bandwidth
(kHz)
517.034

Note(s):

1. Inlieu of the test method detailed in ANSI C63.4 Section13.1.7 the 99% occupied bandwidth was measured using
the Occupied Bandwidth function of the spectrum analyser

Marker 1 [T1] RBW 30 kHz ~ RF Att 20 dB
@Ref Lvl 75.76 dBuV  VBW 100 kHz
90 dBuv 920.00300801 MHz ~ SHT  B.5 ms Unit dBuv
Q@

-12 dBfOffset vi|[T1] 75.[76 B g

920.00300B01 MHz|

U 517 U340ER T4 RAZ]

vT] [T1] 58.59 dBuY|

/J\ 91964228457 M

\% V13 (T1] 59.65 dBuY|

TJ/ T2 920. 1593 1B64 IMHz]

~10
Center 920 MHz 300 kHz/ Span 3 MHz
Date: 13.MAR.2003 21:19:54
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7.2.3. Transmitter Radiated Emissions

Test Summary:

FCC Part: 15.249(a)(d)(e) & Section 15.209

Test Method Used: As detailed in ANSI C63.4 Section 8 and relevant annexes

Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 33
Results:
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
988.337 Horizontal 29.5 46.0 16.5 Complied
Note(s):

1. The emission shown at approximately 920 MHz on the 30 MHz to 1 GHz plot is the fundamental.

2. No spurious emissions were detected above the noise floor of the measuring receiver; therefore, the highest peak

noise floor reading of the measuring receiver was recorded as shown in the table above.

eeeeeeeeeeeee




RFI GLOBAL SERVICES LTD

Test of:
To:

TEST REPORT

S.No. RFI/RPT4/RP74685JD01C

Page: 13 of 18

Issue Date: 20 March 2009
Blue Tower Communications Ltd. DataSource915-PIT
FCC Part 15.249: 2008 Subpart C

7.2.4. Transmitter Radiated Emissions

Test Summary:

Test Summary:

FCC Part:

15.249(a)(d)(e) & Section 15.209

Test Method Used:

As detailed in ANSI C63.4 Section 8 and relevant annexes

Frequency Range:

1 GHz to 10 GHz

Environmental Conditions:

Temperature (°C): 21

Relative Humidity (%): 32

Results: Highest Peak Level

(MHz) (@BuY) (d8) (dBpVim) (dBpv/m) (dB)

1840.154 Vertical 67.2 -1.9 65.3 74.0 8.7 Complied
2760.167 Vertical 51.5 1.2 52.7 74.0 21.3 Complied
3679.035 Vertical 48.2 4.2 524 74.0 21.6 Complied
4600.271 Vertical 54.5 -2.6 51.9 74.0 221 Complied
5520.350 Vertical 55.0 0.7 55.7 74.0 18.3 Complied
6439.915 Vertical 53.7 1.9 55.6 74.0 18.4 Complied
7357.911 Vertical 494 6.6 56.0 74.0 18.0 Complied
8278.072 Vertical 48.3 7.5 55.8 74.0 18.2 Complied
9197.228 Vertical 51.0 6.7 57.7 74.0 16.3 Complied

Results: Highest Average Level
Frequency Anten_na Detector Transducer Actual Limit Margin

(MHz) Polarity Level Factor Level (dBpV/m) (dB) Result
(dBpV) (dB) (dBpv/m)

1840.154 Vertical 39.8 -1.9 37.9 54.0 16.1 Complied
2760.167 Vertical 241 1.2 25.3 54.0 28.7 Complied
3679.035 Vertical 20.8 4.2 25.0 54.0 29.0 Complied
4600.271 Vertical 27.1 -2.6 24.5 54.0 29.5 Complied
5520.350 Vertical 27.6 0.7 28.3 54.0 25.7 Complied
6439.915 Vertical 26.3 1.9 28.2 54.0 25.8 Complied
7357.911 Vertical 22.0 6.6 28.6 54.0 254 Complied
8278.072 Vertical 20.9 7.5 284 54.0 25.6 Complied
9197.228 Vertical 23.6 6.7 30.3 54.0 23.7 Complied
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Transmitter Radiated Emissions (continued)
Note(s):

1. The peak level for emissions above 1 GHz was measured with the EUT in continuous transmit mode as it was
impractical to measure the emission with EUT transmit a 4.248 ms burst every 5 seconds.
The average level was determined by subtracting the duty cycle correction factor from the measured peak level.
The duty cycle correction factor was calculated using formula 20 log (On Time/100ms) as per FCC Part 15.25(c),
with the EUT transmits a 4.248 ms burst every 5 s.

Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lyl £5.28 dBuV VBM 3 MHz Ref Lvl 54.03 dBuV VBW 3 Mz
70 dBuy 184168337 Gz SWT 7.5 ms  Unit B 70 dBuY 5.52304509 GHz  SWT 23 ms  Unit BV
.
A A
Bl
Lot 54 [auy Lot 54 pBuy
- | % | N
M WMW"A‘“ LWW l
I s VAT 10 il S
WWW [Py Jp A
1l 1l
1 1
_l a0
Start 1 GHz 300 Mz, Stop 4 BHz Start 4 GHz 400 Mz Stop 8 GHz
Jate: 13.1AR. 2009 20:01:24 Date: 13.MAR.2009 20:24:36
Marker 1 [T1] RBA 1 MMz RF Att 10 dB
Ref Lyl 56.36 dBuV VBW 3 MHz
70 dBuy 3.20240481 Btz SWT 11.5ms  Unit B
.
a
o1 o pogy
50 (e & A Iy WA b . lv" A
0
i
_al
Start B GHz 200 Mz, Stop 10 Bz

Jate: 13.MAR.2009 20:56:02
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7.2.5. Transmitter Duty Cycle

Results:
Transmit Duration Time
(milliseconds)
4.248
Silent Period
(seconds)
4.990
Note(s):

1. In order to assist with the determination of the average level of radiated spurious emissions above 1 GHz
measurements were made of duty cycle to determine the transmission duration and the silent period time of the

transmitter.
Delta 1 [T1] RBU 1Mz RF Att 20 dB
@Ref Lvl 0.55 dB VBW 3 Mz

100 dBuv 4.248437 ns SHT 10 ms  Unit BV

100
V{71 41.50 dBuv
109360102 us
90 ST(TTTT 55 08
4.248497 ns

Center 1.83378 GHz 1 ms/
Jate: 13.MAR.2003 21:35:45

Delta t [T1] RBW 1 MHz RF Att 20 db
@Ref Lvl -0.62 dB VBW 3 MHz
100 dBuv 4.883380 s SWT 10 s Unit dBuV
a V1|IT1] 46.13 dBuV A
3.008016 s
Al [LTTT -0 6572 db
4.989880 s

TR

ol
Center 1.83378 BHz 1 s/
Date: 13.MAR.2009 21:31:33
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7.2.6. Transmitter Radiated Emissions at Band Edges

Test Summary:

FCC Part: 15.249(d) & 15.209

Test Method Used: As detailed in ANSI C63.4 Section 8 and relevant annexes

Environmental Conditions:

Temperature (°C): 21
Relative Humidity (%): 32
Results: Bottom Band Edge
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuVv/m) (dB)
902 25.1 46.0 20.9 Complied
Results: Top Band Edge
Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
928 25.3 46.0 20.7 Complied
Cun T BT e

-12 |[dB[ Df fset [T1] 25.p7| dBuy|

o T
I
I
[
N
[

RS Y AN RV P WS I, WYY IO T

A

=]

F2
h

+

-1
Center 915 MHz 3 MHz/ Span 30 MHz

Date: 13.MAR.2003 21:16:23
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8. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of

the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an
appropriate coverage factor such that a confidence level of approximately 95% is maintained. For the
purposes of this document “approximately” is interpreted as meaning “effectively” or “for most practical

purposes”.
Measurement Type Range Confidence Calculated
Level (%) Uncertainty
Occupied Bandwidth N/A 95% +11.4 ppm
Radiated Spurious Emissions 30 MHz to 40 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is

followed.
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Appendix 1. Test Equipment Used

RFI No. | Instrument Manufacturer Type No. Serial No. Date Last Cal.
Calibrated Interval
(Months)
A1299 | Antenna Schaffner CBL6143 5094 28 Jul 2008 12
A1534 | Pre Amplifier Hewlett Packard 8449B OPT 3008A00405 | Calibrated -
HO2 before use

A1792 | Pre Amplifier A.H.Systems PAM-0118 182 28 Nov 2008 12
A1818 | Antenna EMCO 3115 00075692 25 Oct 2008 12
A259 Antenna Chase CBL6111 1513 25 Jul 2008 12
K0001 | 5m RSE chamber Rainford EMC N/A N/A 13 Aug 2008 12
K0002 | 3m RSE chamber Rainford EMC N/A N/A 26 Aug 2008 12

NB In accordance with UKAS requirements, all the measurement equipment is on a calibration schedule.
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