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ACCREDITATION, LISTINGS & RECOGNITION
TESTING ACCREDITATION

MiCOM Labs, Inc. is an accredited Electrical testing laboratory per the international
standard EN ISO/IEC 17025. The company is accredited by the American Association
for Laboratory Accreditation (A2LA) www.a2la.org test laboratory number 2381.01.
MiCOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-01.pdf
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The American Association for Laboratory Accreditation
World Class Accreditation

Accredited Laboratory

AJLA has accredited

MICOM LABS

Pleasanton, CA

for techmcal competence i the field of
Electrical Testing

This laboratory 1s accredited in accordance with the recognized International Standard ISO/TEC 17023-2005 General Requirements for
the Competence of Testing and Calibration Laboratories. Tlus accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 20009).

|4 | Presented this 14™ day of April 2010.

President & CEO ¥
- For the Accreditation Council
" Certificate Number 2381.01
S Valid to November 30, 2011

For the tests or types of tests to which this accreditation applies, please refer to the laboratory’s Electrical Scope of Accreditation
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RECOGNITION

MiCOM Labs, Inc has widely recognized Electrical testing capabilities. Our international
recognition includes Conformity Assessment Body designation by APEC MRA**
countries. Our test reports are widely accepted for global type approvals.

Country Recognition Body Status | Phase | Identification
No.
USA Federal Communications TCB - Listing #:
Commission (FCC) 102167
Canada Industry Canada (IC) FCB | APEC Listing #:
MRA 2 4143A
Japan VCCI - - No. 2959
Europe European Union NB N/A
Australia Australian Communications and | CAB | APEC
Media Authority (ACMA) MRA 1
Hong Office of the CAB | APEC
Kong Telecommunication Authority MRA 1
(OFTA)
Korea Ministry of Information and CAB | APEC
Communication Radio MRA 1
Research Laboratory (RRL) US0159
Singapore | Infocomm Development CAB | APEC
Authority (IDA) MRA 1
Taiwan National Communications CAB | APEC
Commission (NCC) MRA 1
Bureau of Standards, Metrology
and Inspection (BSMI)
Vietnam Ministry of Communication CAB | APEC
(MIC) MRA 1

*APEC MRA — Asia Pacific Economic Community Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the APEC

member countries.

Phase | - recognition for product testing

Phase Il — recognition for both product testing and certification
N/A — Not Applicable
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PRODUCT CERTIFICATION

MiCOM Labs, Inc. is an accredited Product Certification Body per the international
standard EN ISO/IEC Guide 65. The company is accredited by the American
Association for Laboratory Accreditation (A2LA) www.a2la.org test laboratory number
2381.02. MICOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-02.pdf

The American Association for Laboratory Accreditation

World Class Accreditation

Accredited Product Certification Body

AJLA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

Product Certification Body

Thus product certification body 1s accredited 1n accordance with the recognized Intemnational Standard ISO/IEC Guide 65:1996
General requirements for bodies operating product certification systems. This accreditation demonstrates technical competence for a defined
scope and the operation of a quality management system for a Telecommunications Certification Body (TCB) meeting
FCC (US.). and IC (Canada) requirements.

Vg L Presented this 24 day of June 2010.
soh »
7
< i e
b o SEAL - ]/{{:g
- 1578 -
4 2@ c; 3 3 President & CEO (/
o oF 9 For the Accreditation Council
— A2\h & Certificate Number 2381.02
skl Valid to November 30, 2011

For the product certification schemes to which this acereditarion applies, please vefer to the organization s Froduct Certification Scope of Accreditation

United States of America— Telecommunication Certification Body

TCB Identifier — US0159

Industry Canada — Certification Body

CAB Identifier — US0159
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1. TEST RESULT CERTIFICATE
Manufacturer: Sensus Metering Systems Tested By: MiCOM Labs, Inc.
8609 Six Forks Road, 3rd Floor 440 Boulder Court
Raleigh, North Carolina 27615 Suite 200
USA Pleasanton
California, 94566, USA
EUT: 900 MHz Remote Telemetry Telephone:  +1 925 462 0304
Module
Model: U905458B Fax: +1 925 462 0306
SIN: 23495
Test Date(s):  25th to 27th May 2010 Website: www.micomlabs.com
STANDARD(S) TEST RESULTS
FCC 47 CFR Part(s) 24, 90, 101 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set

forth in the above standards.

Test results indicate that the equipment tested is capable of

demonstrating compliance with the requirements as documented within this report.

Notes:

1. This document reports conditions under which testing was conducted and the results

of testing performed.

2. Details of test methods used have been recorded and kept on file by the laboratory.

3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

==y

[ACCREDITED]

! TEST CERTIFICATE #2381.01
]

. Qordon Hurst
resident & CEO MiICOM Labs, Inc.

Graerp’é Grigle
Quality Mahager MiCOM Labs,
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
(i) | FCC 47 CFR Part 24 2009 Code of Federal Regulations
(i) | FCC 47 CFR Part 90 2009 Code of Federal Regulations
(iii) | FCC 47 CFR Part 101 2009 Code of Federal Regulations
(iv) | ANSIC63.4 2003 American National Standards for Methods of
Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz
(v) | CISPR 22/ 1997 Limits and Methods of Measurements of Radio
EN 55022 1998 Disturbance Characteristics of Information
Technology Equipment
(vi) | M 3003 Edition 1 | Expression of Uncertainty and Confidence in
Dec. 1997 | Measurements
(vii) | LAB34 Edition 1 | The expression of uncertainty in EMC Testing
Aug 2002
(viii) | ETSI TR 100 028 2001 Parts 1 and 2
Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment
characteristics
(xv) | A2LA 14" Reference to A2LA Accreditation Status — A2LA
September | Advertising Policy
2005
(x) | FCC (OET) 15" April | Compliance Management Guidance for
2010 Wireless Broadband Services Operating in the
3650-3700 MHz Band
2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References

section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028

Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of

this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details

Details

Description

Purpose:

Test of the Sensus U905458B to FCC 47 CFR Part(s)
24, 90, 101 regulations.

Applicant: | Sensus Metering Systems
8609 Six Forks Road, 3rd Floor
Raleigh, North Carolina 27615
USA
Manufacturer: | As Applicant

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

SNUS06-U1 Rev A

Date EUT received:

25" May 2010

Dates of test (from - to):

25th to 27th May 2010

Standard(s) applied:

FCC 47 CFR Part(s) 24, 90, 101

No of Units Tested: | 3
Type of Equipment: | 900 MHz Transceiver (Licensed Bands)
Model: | U905458B

Location for use:

Outdoor use only

Equipment Classification:

Mobile Applications

Declared Frequency Range(s):

Transmit: 896.0375 — 959.9250 MHz
Receiver: 896.0375 — 959.9250 MHz

Type of Modulation:

C & |, DD Extend, mPass, Normal

Operational Bandwidth: | 25 kHz
Declared Maximum Output Power: | +30 dBm
Transmit/Receive Operation: | Time Division Duplex (TDD)
Software Revision: | 6.5.0
Hardware Release: | Rev X3

Antenna Type:

Phantom external 3 dBi

ITU Emission Designator:

6.25 KHz: 6KO1F2D
12.5 kHz: 12K3F1D

Rated Input Voltage and Current:

Module Voltage: 5 Vdc 5%

Operating Temperature Range:

-33°C to +50°C

Clock/Oscillator(s):

32.768 KHz, 6.5 MHz, 12.8 MHz

Frequency Stability: | N/A
Equipment Dimensions: | 3.25" x 1.6" x 0.5"
Weight: | <1 Ibs

Primary function of equipment:

Remote Telemetry Module
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3.2.  Scope of Test Program

The scope of the test program was to test the Sensus U905458B for compliance against the

following standards;-
FCC 47 CFR Part 24, Subpart D requirements
FCC 47 CFR Part 90, Subpart | requirements.

FCC 47 CFR Part 101, Subpart C requirements.

Modular Approval

The test program addressed the Sensus U905458B product for limited modular approval.

Applicable Variants
This report contains data with respect to a four modulations;

C&l

DD Extend
mPass
Normal

3.3.  Equipment Model(s) and Serial Number(s)

EUT/ Manufacturer Equipment Description Model No. Serial No.
Support (Including Brand Name)

EUT Sensus FlexNet 900 MHz radio U905458B 23495

transceiver
EUT Sensus 900 MHz Remote Telemetry DNP-RTMII- --
MA-FLX-900
Support Mean Well Universal AC/DC Switching GS18A12-P1J | R091138785
Adapter
Input:100-240Vac 50/60 Hz
Output: 11-13 Vdc, 1.63-1.38A
Support Dell Laptop Computer -- --
3.4. Antenna Details
Antenna Type Gain (dBi) Manufacturer Model No. Serial No.
External 3.0 Phantom N/A N/A

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




) | Title: Sensus U905458B
~c To: FCC 47 CFR Part(s) 24, 90, 101
J LAD Serial #: SNUS06-U1 Rev A
Issue Date: 17" December 2010
S Page: 13 o0f83
3.5. Cabling and I/O Ports
Number and type of I/O ports
Type of I/O Port Description Screened Length
RS232-DB9 Communicate with IED y < 1 Meter
RS232-DB9 Unused y < 1 Meter
RS232 comm. with IED, custom wiring n <1 Meter
USB Full Speed Configure unit at the factory y <1 Meter
12vdc Power Input n 6’
3.6. Test Configurations
Test Matrix V's Variants
Parameter Operational Test Conditions | Bandwidths
Mode (KH2z)
Output power
Modulated -
Occupied BW C & |, DD Extend, Ambient, 12Vdc 12.5
mPass, Normal
Spectrum Mask
. . -33°C to +50°C +
Frequency Stability Single Tone (CW) voltage variation N/A
Conducted Spurious Emissions BPSK Ambient, 12Vdc 12.5
Radiated Spurious Emissions Single Tone (CW) | Ambient, 12Vdc 12.5
AC Wireline Emissions Normal Ambient, 12Vdc 125

Test Frequencies

For testing in accordance with 47 CFR 2.1046-2, 1057, FCC OET recommends the following
is used to select test frequencies for licensed devices;

Frequency Range of

Number of Selected

Location in Range of Operation

Device Frequencies
1 MHz or less 1 Middle
1to 10 MHz 2 1 near top and 1 near bottom
10 to 100 MHz 3 1 near top, 1 near middle, 1 near bottom
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Test Frequency Selection

The following is the list of frequency bands associated by rule part.

Rule Part Frequz\r}chyz)Range
24D 901.0-902.0
24D 930.0-931.0
24D 940.0-941.0

90 896.0375 — 901.0
90 935.0-940.0
101 928.85-929.0
101 932.0-932.5
101 941.0-941.5
101 959.85-960.0

Rule Part Frequ?l\r;ltlz_'yz)Range Selected '{&sﬁ;requency
90 896.0375 -901.0 896.0375
24D 901.0-902.0 901.9875
101 928.85-929.0 925.9250
24D 930.0-931.0 930.5000
101 932.0-932.5 932.2500
90 935.0-940.0 935.0125
101 941.0-941.5 941.4875
101 959.85-960.0 959.9250
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Test Set-Up
Test software was available to exercise the Access Point and the equipment was tested using
the following test configuration.

Environmental_ Chamber

12vdc

Ac
Adapter

DNP-RMTII-MA-FLX <———>§
900 + U905458B !
1

RF Coupler

115 Vac 60 Hz

Spectrum Analyzer e—____—N

Power
Meter

General Test Set-Up

3.7. Equipment Modifications

The following modifications were required to bring the equipment into compliance:
1. Modulation Issue

When the equipment was initially delivered only a single modulation could be selected.
Updated unit arrived 5" November 2010 to complete modulation V’s Spectrum mask.

3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

1. NONE
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4. TEST SUMMARY

List of Measurements
The following table represents the list of measurements required under the FCC CFR47 Part 24,

90, and 101.
IC RSS-134, RSS-119 & RSS Gen
Section(s) Test Items Description Condition Result Test
Report
Section
2.1046 Output Modulated Output | Conducted | Complies 5.1.1
Power Power
24.133 a(1),a(2) Occupied Bandwidth and Conducted | Complies 5.1.2
- Bandwidth spectrum mask
90.210
0) & Spectrum
RSS-134 6.3 (i), (ii)
RSS-119 5.8.8
2.1055, 24.135, Frequency Includes Conducted | Complies 5.1.3
90.213, 101.107 Stability temperature and
RSS-134 (7), RSS- voltage variations
119 (5.3)
24.133 a(1),a(2) Conducted | Emissions from Conducted | Complies 514
90.210 (j) Spqrio_us Antenna Port
Emissions
101.111 a(6)
RSS-134 6.3 (i), (ii)
RSS-119 5.8.8
FCC, Part 1 Maximum | Exposure to radio | Calculated | Complies | 5.1.5
Subpart 81.1310 | permissible | frequency energy
Exposure levels
24.133 a(1),a(2) Radiated Spurious Radiated Complies 5.1.6
90.210 (j) Spqrio_us emissions
Emissions
101.111 a(6)
ANSI/TIA-603
RSS-134 6.3 (i), (ii)
RSS-119 5.8.8
15.207 AC Wireline | Emissions Conducted | Complies 5.1.7
722 Conducted | 150 kHz-30 MHz
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Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test configuration,
monitoring methodology and associated pass/fail criteria

Note 3: Section 3.7 ‘Equipment Modifications’ highlight the equipment modifications that were required
to bring the product into compliance with the above matrix
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. Output Power

FCC 47 CFR Part 24 Subpart 24.133 a(1), a(2)
FCC 47 CFR Part 90 Subpart 90.210 (j)
FCC 47 CFR Part 101 Subpart 101.111 a(6)

Test Procedure
The transmitter output was connected to an average power meter and the Output Power was
measured on a modulated carrier under all operational modes.

Output Power was measured under ambient conditions, nominal voltage for all modulations
and rule parts for the applicable frequency channels.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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Part 24 Measurement Results

Output Power (dBm)

Center
Frequency C&l DD Extend mPass Normal
(MHZz)
901.9875 +29.63 +29.68 +29.73 +29.84
930.5000 +29.03 +29.02 +29.07 +29.07
Part 90 Measurement Results
Output Power (dBm)
Center
Frequency C&l DD Extend mPass Normal
(MHz)
896.0375 +29.67 +29.73 +29.73 +29.73
935.0125 +28.84 +29.01 +29.00 +29.02
Part 101 Measurement Results
Output Power (dBm)
Center
Frequency C&l DD Extend mPass Normal
(MHZz)
928.9250 +29.04 +29.15 +29.16 +29.15
932.2500 +28.97 +29.08 +29.10 +29.19
941.4875 +28.45 +28.43 +28.40 +28.47
959.9250 +27.00 +27.01 +27.06 +27.03
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Laboratory Measurement Uncertainty for Power Measurement

Measurement uncertainty +1.33dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of RF

Output Power’

0070, 0116, 0158, 0193, 0252, 0313, 0314.
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5.1.2. Occupied Bandwidth and Spectrum Mask

FCC 47 CFR Part 24 Subpart 24.133 a(1), a(2)
FCC 47 CFR Part 90 Subpart 90.210 (j)
FCC 47 CFR Part 101 Subpart 101.111 a(6)

RSS-134 6.3 (i), (ii)
RSS-119 5.8.8

Test Procedure
The transmitter output was connected to a spectrum analyzer and the Occupied Bandwidth
was measured with a modulated carrier.

Occupied Bandwidth was measured under ambient conditions, nominal voltage for all
modulations and rule parts on low, mid and high channels. The spectrum analyzer RBW and
VBW was set for 300 Hz which was based on the bandwidth of the output spectrum.

To position the mask relative to the output spectrum the EUT was initially set to transmit a CW
(single) tone at the frequency of interest. The mask was then lined up with the peak of the
CW tone. The EUT then was then set to modulate each modulation of interest and
measurements reported.

Spectrum mask parameters were generated using the attenuation characteristics which were
found in each rule part as highlighted for 12.5 kHz. The spectrum analyzer pass/fail criteria
was used to determine compliance which is clearly marked on each plot provided. The
automatic bandwidth function within the analyzer was used to determine 99% bandwidth.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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PART 24 RESULTS

Part 24.133 Measurement Results — Occupied Bandwidth + Plots

99% Bandwidth (kHz)

Center
Frequency Cé&l DD Extend mPass Normal
(MHZz)
901.9875 5.711 12.325 6.012 10.822
930.5000 5.711 12.024 5.711 10.822
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Part 24.133 Measurement Results

Channel 901.9875 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

@ Ref Lvl

Marker 1

[T11

RBW

300 Hz

RF Att

50

dB

23.74 dBm VBW 300 Hz
40 dBm 901.98765030 MHz SWT 8.4 s Unit dBm
4
28.8 B Offset v 3
LIMIT CHECK phssep *|[TH 2474 den|
9(31.98765030 MHZ|
3 oP 571142285 KAz
VTl [T1] 2.77 dB
2 901.98464429 MHZ|
VT2 [T1] 3.30 dBnf
901.99035571 MHZ
1 VT2 7940 dB
2 901.98765030 MHZ]
-1 / ( w \
DT’)/I_') / J \
) | |
-3
a uh .
P i,
. IM
Center 901.9875 MHz 15 kHz/ Span 150 kH

Date:

5.NOV.2010 17:00:32

Channel 901.9875 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
@ Ref Lvi 18.09 dBm VBW 300 Hz
40 dBm 901.98795090 MHz swT 8.4 s unit dBm
4
28-8 |18 Offspt LIMIT CHEECK : szseﬁ'l [Tl 18.09 dBn
901.98795090 MHZ|
3 oP 7372464930 KAZ
vVT1 [T1] -0.85 dBnf
2 L 901.98163828 MHZ|
VT2 [T1] -5.25 dB
WJ 901.99396293 MHZ|
1 21721 29.40 dB
1* 901.98765030 MHZ|
T
. A RN
DT’)/Ii’)

y

-50F

[y

LCLLA DL

Span 150 kHz

-60l

901.9875 MHz

Center

15 kHz/

Date: 5.NOV.2010 16:52:32
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Channel 901.9875 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF ATt 50 dB
® Ref Lvi 18.18 dBm VBW 300 Hz

40 dBm 901.98885271 MHz SWT 8.4 s unit dBm

Al
28-8 I8 Offspt LIMIT CHEGK = PASSEDvl [ril 1§18 dBn
] 901.98885271 MHZ
3 oP 6.01202405 KAz
vT1 [T1] 4.82 dB
2 901.98464429 MHZ
VT2 [T1] 3.78 dBnj
901.99065631 MHZ
1 Y ITZ] 79-40 dBn
T 901.98765030 MHZ

/5 N

DT’)/I_’)
-2
-3
-4
. 4l
ol LLLL LALLM L AL
Center 901.9875 MHz 15 kHz/ Span 150 kHz
Date: 5.NOV.2010 17:04:25

Channel 901.9875 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

& Marker 1 [T1] RBW 300 Hz RF ATt 50 dB

Ref LvI 21.81 dBm vBW 300 Hz
40 dBm 901.98765030 MHz SWT 8.4 s unit dBm

Al

28.8 HiB Offspt LIMIT CHEGK : PASSEDvl [ril 2}-81 dbn
P 901.98765030 MHZ
3 oP| 082164329 KAz
V11 [T1] -(d.24 dBnj
2 ) 901.98223948 MHZ

VT2 [T1] Q.73 dBn|
901.99306112 MHZ

vﬁ“ u\j& 21721 29.40 dBr
901.98765030 MHZ
1 2
DT’)/I_? ,J J
., |

_soli AT M Tl / m MMM

LA T LG LA

Center 901.9875 MHz 15 kHz/ Span 150 kH

=

-60!

Date: 5.NOV.2010 16:58:19
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Channel 930.5 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF ATt 50 dB
Ref Lvi 21.07 dBm VBW 300 Hz
40 dBm 930.50015030 MHz swT 8.4 s Unit dBm
Al
28.8 B Offset v
LIMIT cHEEK - passep +|[TH 2307 dén
930.50015030 MHZ
3 oP 571142285 KAz
VTl [T1] 2.62 dB
2 930.49744489 MHZ
VT2 [T1] 1.65 dBnj
930.50315631 MHz
1 Vo ITZ] 78.75 dB
930.50045090 MHZz|
-1
PT2 /l_’)
-2
-3
-4
-50) ¥
-60l
Center 930.5 MHz 15 kHz/ Span 150 kHz
Date: 5.NOV.2010 17:27:00

Channel 930.5 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz  RF ALL 50 dB
® Ref Lvi 17.83 dBm VBW 300 Hz
40 dBm 930.50045090 MHz SWT 8.4 s unit dBm
4
28.8 HiB Offspt LIMIT cHEEK - ppssep L[ LT 17-83 dB
930.50045090 MHZz
3 OP| 202404810 KAz
VTl [T1] -Q.36 dBnj
2 L 930.49413828 MHz
VT2 [T1] -2.42 dBi
930.50616232 MHz
1 i PARRPA | 28.67 dB
930.50015030 MHz
-1
DT?/I_7

L

Y

Center

Date:

L 14 |

5.NOV.2010

L

930.5 MHz

15 kHz/

18:42:17

b
JLALL

Span 150 kHz
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Channel 930.5 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz  RF Att 50 dB
Ref Lvl 17.99 dBm VBW 300 Hz
40 dBm 930.49924850 MHz swT 8.4 s Unit dBm
4
28.8 B Offset v 1
LIMIT CHEGK passep | [T 17-99 dBn
930.49924850 MHZ
3 oP 571142785 KAZ
vT1 [T1] §.55 dB
2 930.49744489 MHZ
VT2 [T1] 5.45 dBnj
930.50315631 MHZ
B > VT2 7g-78 dBn
930.50045090 MHZ
1 / R \
DT’)/l_’) J \
2
s u\\\n
_a , v
50 i
60 Ll
Center 930.5 MHz 15 kHz/ Span 150 kHZ

Date: 5.NOV.2010 17:30:33

Channel 930.5 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

&/ Marker 1 [T1] RBW 300 Hz  RF Att 50 dB
Ref LvI 20.83 dBm vBW 300 Hz
40 dBm 930.50015030 MHz SWT 8.4 s unit dBm
4
28.8 HiB Offspt LIMIT CHEGK passep | [T 2Q-83 dn
930.50015030 MHz
3 r 21121 2878 dBn
930.50045090 MHz

PT24 2

-4

g

L

Center 930.5 MHz 15 kHz/

Date: 5.NOV.2010 17:21:21

Span 150 kHz
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PART 90 RESULTS

Part 90.210 j Measurement Results — Occupied Bandwidth + Plots

99% Bandwidth (kHz)

Center
Frequency Cé&l DD Extend mPass Normal
(MHZz)
896.0375 5.711 12.024 6.012 10.822
935.0125 5.711 12.024 5.711 11.122
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Part 90.210 j Measurement Results

Channel 896.0375 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1]

® Ref Lvli

RBW 300

Hz RF Att 50 dB

22.86 dBm VBW 300 Hz
40 dBm 896.03765030 MHz swT 8.4 s Unit dBm
A

28-8 I8 Offspt LIMIT chEgk - passep T[T 23-86 den
896.03765030 MHZ

3 oP 57114727285 KAZ
/ \ VTl [T1] 3.20 dB

2 896.03464429 MHZ
VT2 [T1] 3.49 dBn|

896.04035571 MHz

B =1 7936 dB
896.03765030 MHz

-

L=

PTQ0J

|
|_——

Center 896.0375 MHz

Date:

|
U

T

My

5.NOV.2010

15

16:41:20

kHz/

Span 150 kHz

Channel 896.0375 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

4

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
® Ref Lvi 18.17 dBm VBW 300 Hz

40 dBm 896.03704910 MHz SWT 8.4 s unit dBm
28.8 HiB Offspt LIMIT CHEGK = PASSES’l [ral 1§.17 dB
896.03704910 MHZ|

OP 202404810 KHZ

/ \ VTl [T1] -1.43 dBnj

896.03163828 MHz|

VT2 [T1] -1.64 dBi

Hﬂ 896.04366232 MHz

i 21 T2 29.25 dB

896.03765030 MHz

\

PTO0J

&
4
\

W\

i}

-60i

Date:

BOWWMHULUJ\%

Ml

WW

Center 896.0375 MHz

5.NOV.2010

15

16:02:08

kHz/

Span 150 kHz
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Channel 896.0375 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
® Ref Lvi 18.66 dBm VBW 300 Hz
40 dBm 896.03674850 MHz SwT 8.4 s unit dBm
4
28-8 I8 Offspt LIMIT CHECK = PASSEDvl [ril 1§-66 dBn
P 896.03674850 MHz
3 oP 6.01202405 KAz
/ \ vT1 [T1] 4.09 dB
2 896.03464429 MHz
VT2 [T1] 3.54 dBnj
896.04065631 MHz
1

N Vo2 79.36 dBn|
/% JF\ 896.03765030 MHZ
_201-RPT90J / } \ \

by,
W‘Mﬂ L

WM )

Center 896.0375 MHz 15 kHz/ Span 150 kHz

-4

=
==

Date: 5.NOV.2010 16:44:28

Channel 896.0375 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

& Marker 1 [T1] RBW 300 Hz  RF Att 50 dB

Ref LvI 22.22 dBm vBW 300 Hz
40 dBm 89603765030 MHz SWT 8.4 s unit dBm

4

28.8 HiB Offspt LIMIT cHEgK : ppssep +|[TH 23-22 dbn
p 89603765030 MHz
3 oP| 082164329 KAz
/‘ \ V11 [T1] Q.38 dBn|
2 896.03223948 MHZ
VT2 [T1] Q.38 dBn|
N “ 896.04306112 MHz
1 AR RPA | 29.36 dBn|

896.03765030 MHZ|

i
i

_ |y [
4 i
MMWMW ! |
Center 896.0375 MHz 15 kHz/ Span 150 kHz
Date: 5.NOV.2010 16:38:49
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Channel 935.0125 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

® Ref Lvli

Marker 1 [T1]

RBW

300

Hz RF Att 50 dB

21.21 dBm VBW 300 Hz
40 dBm 935.01265030 MHz SWT 8.4 s Unit dBm
A

28-8 I8 Offspt LIMIT chEgk - passep T[T 23-21 dén
935.01265030 MHZ

3 oP 57114727285 KAZ
/ \ V11 [T1] 1.72 dB

2 935.00994489 MHZ
VT2 [T1] 0.97 dBn|

935.01565631 MHz

B V2T 7842 dB

935.01265030 MHZ|

_20}-PT903

-50|

-60i
Center

Date:

935.0125 MHz

15 kHz/

5.NOV.2010 16:27:06

JLAL 11 {010

Span 150 kHz

Channel 935.0125 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz  RF ALL 50 dB
® Ref Lvi 17.33 dBm VBW 300 Hz
40 dBm 935.01385271 MHz SWT 8.4 s unit dBm
4

28.8 HiB Offspt LIMIT cHEEK - ppssep L[ LT 17.33 dB
935.01385271 MHz

3 OP| 202404810 KAz
\ VTl [T1] -3.06 dBnj

2 1 935.00663828 MHZ
VT2 [T1] -2.05 dBi

q 935.01866232 MHz

1 t PARRPA | 28.47 dB

935.01265030 MHZ|

_20-PT90a

-50

il sl

A

JV’

b L]

<l

Center

Date:

5.NOV.2010

935.0125 MHz

15 kHz/

16:19:17

Span 150 kHz
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Channel 935.0125 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
Ref Lvl

16.98 dBm VBW 300 Hz
40 dBm 935.01265030 MHz SWT 8.4 s unit dBm
4

28-8 I8 Offspt LIMIT CHEGK passeo 1| [T 1§-98 dBn
935.01265030 MHz
3 oP 571142785 KAZ
/ \ vT1 [T1] g§.14 dB
2 935.00994489 MHz
VT2 [T1] 4.46 dBnj
935.01565631 MHz
1 Y2 Y ITZ] 7942 aBn|
/ J%\ 935.01265030 MHz

. ¥ k\\

PTQ0J

-4

Center

by

b

-60l

935.0125 MHz 15 kHz/ Span 150 kHz

Date: 5.NOV.2010 16:31:15

Channel 935.0125 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

& Marker 1 [T1] RBW 300 Hz  RF Att 50 dB
Ref LvI 20.38 dBm vBW 300 Hz
40 dBm 935.01265030 MHz SWT 8.4 s unit dBm
4
28.8 HiB Offspt LIMIT CHEGK passep | [T 2Q.38 den
935.01265030 MHz
3 oP| 112224449 KAz
/ \ V11 [T1] -1.41 dBnj
2 Y 935.00723948 MHz
VT2 [T1] Q.32 dBn|
N 935.01836172 MHz
1 AR RPA | 28-42 dBnj
/f &( 935.01265030 MHz
.
. i \{

f
¥
i

PTQ0J

— |

-4

-50|

LIl

Center

LI A

935.0125 MHz

LALLM

Span 150 kHz

15 kHz/

Date: 5.NOV.2010 16:23:19
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PART 101 RESULTS

Part 101.111 a(6) Measurement Results — Occupied Bandwidth + Plots

99% Bandwidth (kHz)
Center
Frequency Cé&l DD Extend mPass Normal
(MHZz)
928.9250 5.711 12.024 6.012 11.122
932.2500 5.711 12.024 5.711 11.122
941.4875 5.711 12.325 5.711 10.822
959.9250 5711 12.325 5.711 11.122
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Part 101.111 a(6) Measurement Results

Channel 928.925 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

® Ref Lvli

a

Marker 1 [T1]

RBW

300

Hz RF Att 50 dB

21.91 dBm VBW 300 Hz

40 dBm 928.92515030 MHz SWT 8.4 s unit dBm
28-8 I8 Offspt LIMIT CHEEK PASSEdvl [Tl 2391 dén
928.92515030 MHz

r OP 5_ 71142285 KHZ

/ \ VTl [T1] 1.95 dB

) 928.92244489 MHz

VT2 [T1] 1.89 dBnj

938.92815631 MHZ|

NZal I | 28.77 dBi

928.92545090 MHz

101111

——
T———
—~a=|

-50|

L

wedfT

L

Ll

Center

Date:

928.925

MHz
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15 kHz/

Span 150 kHz

Channel 928.925 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

4

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
® Ref Lvi 17.49 dBm VBW 300 Hz

40 dBm 928.92545090 MHz SwT 8.4 s unit dBm
28.8 HiB Offspt LIMIT CHECK PASSEdvl [ral 17-45 dB
938.92545090 MHZ|

r OP| 2-02404810 KHAZ

/ \ VTl [T1] -Q.34 dBnj

948.91913828 MHZ
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Channel 928.925 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz  RF ALt 50 dB
® Ref Lvl 18.29 dBm VBW 300 Hz
40 dBm 928.92424850 MHz SWT 8.4 s unit dBm
4
28-8 I8 Offspt LIMIT CHEGK passeo 1| [T 1§-29 dBn
948.92424850 MHz
3 r oP 6.01202405 KAz
/ \ vT1 [T1] 1.75 dB
2 948.92214429 MHz
VT2 [T1] 4.83 dBn|
948.92815631 MHZ
1 > Y ITZ] 2877 dBn|
JT \ 948.92545090 MHz
. L
1011131A6

-4

[

-50

A

-60
Center

bl

928.925 MHz

Date:

5.NOV.2010 17:47:34

15 kHz/

el

Span 150 kHZ

Channel 928.925 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

& Marker 1 [T1] RBW 300 Hz RF ATt 50 dB
Ref LvI 18.69 dBm vBW 300 Hz
40 dBm 928.92545090 MHz SWT 8.4 s unit dBm
4
28.8 HiB Offspt LIMIT CHEEK PASSEDvl [ril 1§69 den
948.92545090 MHZ
3 oP| 112224449 KAz
/ \ V11 [T1] -(d.24 dBnj
2 L 928.91973948 MHZ
VT2 [T1] Q.67 dBn|
948.93086172 MHZ
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101111
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LAY

<

i

i

Center

R T

Span 150 kHz
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Channel 932.25 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300

® Ref Lvli

Hz RF Att

50 dB

23.19 dBm VBW 300 Hz
40 dBm 932.25015030 MHz SwT 8.4 s Unit dBm
4
28.8 B Offset v 3
LIMIT CHECK PASSED © [Tl 23-18 dBm[:]
932.25015030 MHZ|
3 oP 57114727285 KAZ
[ E \ V11 [T1] 2.42 dB
2 932.24744489 MHZ
VT2 [T1] 1.69 dBnj
932.25315631 MHZ|
B V2T 7863 aBn |1
HIE 1o 932.25045090 MHz| "’
2VIEW 2MA
-1
101111
-2
-3
-4
-50
-60
Center 932.25 MHz 15 kHz/ Span 150 kHz
Date: 5.NOV.2010 18:53:38

Channel 932.25

MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF ATt 50 dB
Ref Lvi 18.00 dBm VBW 300 Hz
40 dBm 932.24954910 MHz SwT 8.4 s unit dBm
4
28.8 B Offset v
LIMIT CHEEK : PASSED * [l 18.00 dB [ A]
932.24954910 MHZ
3 r OP| 202404810 KAz
[ \ VTl [T1] Q.57 dBn|
> 932.24413828 MHz,
VT2 [T1] -1.48 dBi
\ 932.25616232 MHZ|
1 i PARRPA | 28.63 aBn| N1
LVIEN 932.25045090 MHz| "
2VIE! T 2MA
2
_1 / lﬂ' ‘;11.\
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-4
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Center 932.25 MHz

Date: 5.NOV.2010 18:48:47
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Channel 932.25 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

® Ref Lvl

Marker 1

[t11

RBW

300 Hz

RF Att

50 dB

17.93 dBm VBW 300 Hz
40 dBm 932.25135271 MHz swT 8.4 s Unit dBm
4
28.8 B Offset v 1
LIMIT CHEGK - passep +|[TH] 17-93 dbn
932.25135271 MHZ
3 2 oP 571142285 KAz
vT1 [T1] §.58 dB
2 / \ 932.24744489 MHZ
VT2 [T1] 3.00 dBnj
932.25315631 MHz
B ( VT2 75.63 dBn|
2 932.25045090 MHZ
101111 6 ) \
-2 o———7 M ul‘l ) S
_3 i
_al I
. WWWMMM L\“ Py iy
-6
Center 932.25 MHz 15 kHz/ Span 150 kHz
Date: 5.NOV.2010 18:55:45

Channel 932.25 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

& Marker 1 [T1] RBW 300 Hz  RF Att 50 dB

Ref LvI 21.31 dBm vBW 300 Hz
40 dBm 932.25015030 MHz SWT 8.4 s unit dBm

4

28.8 HiB Offspt LIMIT cHEgK : ppssep +|[TH 2}-S1 den
932.25015030 MHZ
3 r oP| T 12224449 KAZ
/4744\ V11 [T1] -(.46 dBnj
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Date: 5.NOV.2010 18:50:56

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Sensus U905458B

M'CaVIL b 1o FCC 47 CFR pane) 24,90, 101
( I a S Serial #: SNUSO06-Ul Rev A

Issue Date: 17" December 2010
Page: 37 of 83

Channel 941.4875 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz  RF ALt 50 dB
® Ref Lvl 21.82 dBm VBW 300 Hz
40 dBm 941.48765030 MHz SWT 8.4 s Unit dBm
A

28-8 I8 Offspt LIMIT chEgk - passep T[T 23}.82 dBm g

941.48765030 MHZ

3 oP 571142285 KAz

/_J__\ V11 [T1] 1.34 dB

2 941 .48464429 MHZ

VT2 [T1] 2.33 dBn|

941.49035571 MHZ
1 Vo ITZ] 28-00 aBn| !Nt
ﬁ?:E“ / 1%_ 2 \ 941.48765030 MHz fﬁ;

Center 941.4875 MHz 15 kHz/ Span 150 kHz
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Channel 941.4875 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
® Ref Lvi 17.20 dBm VBW 300 Hz
40 dBm 941.48704910 MHz SWT 8.4 s unit dBm
4
28.8 HiB Offspt LIMIT CHEGK = PASSES’l [ral 1720 dB [ A]
941.48704910 MHz
3 OP| 232464930 KAz
/4444\ VTl [T1] -2.42 dBnj
2 941.48133768 MHz
VT2 [T1] -1.47 dBi
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1

| 21 T2 28-00 aBm| N1
By 941.48765030 MHz '
2V é% 5
101111A6 }r \1
=2 H.
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Channel 941.4875 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
Ref Lvl

16.97 dBm VBW 300 Hz
40 dBm 941.48765030 MHz SwT 8.4 s unit dBm
4
28.8 B Offset v
LIMIT CHECK PASSED ' [ril 1§-97 dBn
941.48765030 MHz
3 oP 571142785 KAZ
[ \ vT1 [T1] 4.03 dB
2 941.48464429 MHz
VT2 [T1] 7.18 dBnj
941 .49035571 MHZ
B 2 VT2 7g-00 dBn
1] 941.48765030 MHz
-1 / J h \
101111 6 / \
_3 i
_a 1
_5 .J MLWﬂM
Center 941.4875 MHz 15 kHz/ Span 150 kHz

Date:

5.NOV.2010 18:17:58

Channel 941.4875 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

& Marker 1 [T1] RBW 300 Hz  RF Att 50 dB
Ref LvI 20.41 dBm vBW 300 Hz
40 dBm 941.48765030 MHz SWT 8.4 s unit dBm
4
28.8 HiB Offspt LIMIT CHEGK passep | [T 2Q.41 dBn
941.48765030 MHz
3 oP| 082164329 KAz
/4444\ V11 [T1] -1.16 dBnj
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Channel 959.925 MHz C&I Modulation — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB

® Ref Lvli

20.50 dBm VBW 300 Hz
40 dBm 959.92515030 MHz SWT 8.4 s Unit dBm
A
28.8 B Offset v
LIMIT CHEECK PASSED 1rra 29.50 dBm[:]
949.92515030 MHZ
3 4 oP 57114727285 KAZ
VTl [T1] -0.19 dB
2 [y |\ 959.92244489 MHZ
VT2 [T1] Q.14 dBm
959_92815631 MHz
B V2T 2647 aBn |1
VIE 959.92545090 MHz| Y
2VIEW 1 T2 2MA
1 / J
101111A6
2 —
s lﬂ/l
oML HTD %II]IWWNJNHH Ll
Center 959.925 MHz 15 kHz/ Span 150 kHz
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Channel 959.925 MHz DD Extend — Spectrum Mask, 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF ATt 50 dB
Ref Lvi 15.23 dBm VBW 300 Hz
40 dBm 959.92454910 MHz SwT 8.4 s unit dBm
4
28.8 B Offset v g
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Channel 959.925 MHz mPass — Spectrum Mask & 99% Occupied Bandwidth

Marker 1 [T1] RBW 300 Hz RF Att 50 dB
Ref Lvl

15.66 dBm VBW 300 Hz
40 dBm 959.92515030 MHz SwT 8.4 s unit dBm
4
28.8 pB Offset - 7
LIMIT cHEGK - passep +|[T1] 15.66 dBn|
959.92515030 MHz
’ b OoP 5.71142285 KkHZ
[ \ vT11 [T1] 6.55 dB
2 959.92244489 MHz
vVT® [T1] 1.39 dBn
9549.92815631 MHZ
' ' VZIITZ] 2647 dBn|
2 959.92545090 MHz
-1 / J L \
1011131A6 | / k |
-2
L /hﬂ \ J
-3 l \
-4 | AMW M%
- DUOEL LT IR

Center 959.925 MHz

Date: 5.NOV.2010
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Span 150 kHz

Channel 959.925 MHz Normal — Spectrum Mask & 99% Occupied Bandwidth

‘? Marker 1 [T1] RBW 300 Hz  RF Att 50 dB
4‘ Ref LvI 18.27 dBm vBW 300 Hz
40 dBm 959.92515030 MHz SWT 8.4 s unit dBm
4
28.8 fdB Offset v
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3 4 oP| T 12224449 KAZ
V11 [T1] -3.20 dBnj
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VT2 [T1] -1.33 dBnf
A 959.93086172 MHz
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_a {
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Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty +1.33dB
Traceability
Method Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of RF

Spectrum Mask’

0070, 0116, 0158, 0193, 0252, 0313, 0314.

This test report may be reproduced in full only. The document may only be updated by MiCOM

Labs personnel.

Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Sensus U905458B

L b To: FCC 47 CFR Part(s) 24, 90, 101
ICS7 dloS Serial # SNUS06-U1 Rev A
(b ) Issue Date: 17" December 2010

Page: 42 of 83

5.1.3. Frequency Stability; Temperature Variations, and Voltage Variations

FCC 47 CFR Sections 2.1055, 24.135, 90.213, 101.107
IC RSS-134 (7), RSS-119 (5.3)

Test Procedure

The EUT was placed inside an environmental chamber. The transmitter output was
connected to a spectrum analyzer and the frequency stability was measured using a un-
modulated (CW) single tone. A thermocouple was used to monitor chamber temperature.
The EUT was attached to a variable power supply providing the primary supply voltage.

Frequency stability was measured through the extremes of temperature and voltage on the
mid channel of each frequency band. Before measurements were taken at each temperature
the equipment waited until thermal balance was obtained.

At +20°C the primary voltage was varied +15% and measurements were taken at each
voltage level.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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TABLE OF RESULTS Frequency Stability — Channel Measured 896.0125 MHz

EUT Classification: Mobile Applications

Temperature Center Frequency

Voltage °C) (MH2) Delta (Hz) ppm
-33 896012309.22 -190.78 -0.21
-30 896012340.51 -159.49 -0.18
-20 896012512.71 12.71 0.01
12 vde -10 896012539.09 39.09 0.04
+0 896012517.11 17.11 0.02
+10 896012494.60 -5.40 -0.01
+20 896012514.34 14.34 0.02
10.2 Vdc +20 896012507.55 7.55 0.01
13.8 Vdc +20 896012471.76 -28.24 -0.03
+30 896012554.81 54.81 0.06
12 vdc +40 896012536.17 36.17 0.04
+50 896012516.63 16.63 0.02

Maximum Frequency Drift -190.78 Hz / +54.81 Hz

with respect to the nominal
frequency -0.21 ppm / +0.06 ppm

Limits
§ 90.213 (a) Frequency stability

(a) Unless noted elsewhere, transmitters used in the services governed by this part must have
a minimum frequency stability as specified in the following table.

MINIMUM FREQUENCY STABILITY [Parts per million (ppm)]

Frequency Fixed and Base Mobile Stations (ppm)
Range (MHz) Stations (ppm) Over 2 watts output 2 watts or less output
power power
896 - 901 0.1 1.5 15
935 - 940 0.1 +1.5 1.5
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TABLE OF RESULTS Frequency Stability — Channel Measured 930.1125 MHz

Voltage Temp()oeé)ature Center(hlzheguency Delta (Hz) ppm
-33 930112275.64 -224.36 -0.24
-30 930112336.74 -163.26 -0.18
-20 930112580.17 80.17 0.09
12 vde -10 930112568.11 68.11 0.07
+0 930112545.07 45.07 0.05
+10 930112482.98 -17.02 -0.02
+20 930112513.02 13.02 0.01
10.2 Vdc +20 930112519.03 19.03 0.02
13.8 Vdc +20 930112521.03 21.03 0.02
+30 930112587.13 87.13 0.09
12 vdc +40 930112569.11 69.11 0.07
+50 930112530.05 30.05 0.03

Maximum Frequency Drift -224.36 Hz / +87.13 Hz

with respect to the nominal
frequency -0.24 ppm / +0.09 ppm
Limits

8 24.135 Frequency stability

(a) The frequency stability of the transmitter shall be maintained within £ 0.0001 percent
(1 ppm) of the center frequency over a temperature variation of “30° Celsius to +50°
Celsius at normal supply voltage, and over a variation in the primary supply voltage of 85
percent to 115 percent of the rated supply voltage at a temperature of 20° Celsius.

(b) For battery operated equipment, the equipment tests shall be performed using a new
battery without any further requirement to vary supply voltage.

(c) It is acceptable for a transmitter to meet this frequency stability requirement over a
narrower temperature range provided the transmitter ceases to function before it exceeds
these frequency stability limits.
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TABLE OF RESULTS Frequency Stability — Channel Measured 959.93125 MHz

Voltage Tem?oeé;;lture Center(l\lleeZc;uency Delta (Hz) ppm %
-33 959930668.22 -581.78 -0.61 -0.0000606
-30 959931050.47 -199.53 -0.21 -0.0000208
-20 959931398.56 148.56 0.15 0.0000155
12 vde -10 959931277.59 27.59 0.03 0.0000029
+0 959931286.81 36.81 0.04 0.0000038
+10 959931232.80 -17.20 -0.02 -0.0000018
+20 959931332.11 82.11 0.09 0.0000086
10.2 Vdc +20 959931235.73 -14.27 -0.01 -0.0000015
13.8 Vdc +20 959931276.67 26.67 0.03 0.0000028
+30 959931285.35 35.35 0.04 0.0000037
12 vdc +40 959931349.04 99.04 0.10 0.0000103
+50 959931253.82 3.82 0.00 0.0000004
Maximum Frequency Drift -581.78 Hz / +148.56 Hz
with respect to the nominal
frequency -0.61 ppm / +0.15 ppm

§ 101.107 Frequency tolerance.

(a) The carrier frequency of each transmitter authorized in these services must be maintained
within the following percentage of the reference frequency except as otherwise provided in
paragraph (b) of this section or in the applicable subpart of this part (unless otherwise
specified in the instrument of station authorization the reference frequency will be deemed to
be the assigned frequency):

Frequency Tolerance (percent)

Frequency Frequency
Range (MHz) Tolerance (%)
928 -9295 0.0005
932 -932.5 0.00015
932.5-935 0.00025
941 - 941.5 0.00015
941.5TO 944 0.00025
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Laboratory Uncertainty for Frequency Measurements

| Measurement uncertainty (dB) | +0.86ppm

Traceability

Method

Test Equipment Used

Measurements were made per work instruction
WI-02 ‘Frequency Measurement”

0075, 0156, 0193, 0252, 0313, 0314

This test report may be reproduced in full only. The document may only be updated by MiCOM

Labs personnel.

Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Sensus U905458B

M@C L b To: FCC 47 CFR Part(s) 24, 90, 101
I - a S‘o Serial #: SNUSO06-Ul Rev A
Q ) Issue Date: 17" December 2010

Page: 47 of 83

5.1.4. Spurious Emissions from Antenna Terminals

FCC 47 CFR Part 24 Subpart 24.133 a(1), a(2)
FCC 47 CFR Part 90 Subpart 90.210 (j)

FCC 47 CFR Part 101 Subpart 101.111 a(6)
IC RSS-134 6.3 (i), (ii)

IC RSS-119 5.8.6

Test Procedure
The transmitter output was connected to a spectrum analyzer and the Spurious Emissions
were measured using an un-modulated carrier.

Spurious Emissions were measured under ambient conditions, nominal voltage for all rule
parts on low and high channels for the particular frequency band.

The limit line was calculated from the attenuation characteristics found within each rule part.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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PART 24 RESULTS
Part 24.133 Measurement Results
Channel Maximum
Centre Fre?qt:er:]cy Fretsqtuoepncy Emission Limit Margin
Frequency (MH2) (MH2) Observed (dBm) (dB)
(MH2z) (dBm)
30 1,000 -38.20 -25.20
901.9875
1,000 10,000 -24.84 -11.84
-13.0
30 1,000 -37.60 -24.60
930.5000
1,000 10,000 -24.46 -11.46
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Channel 901.9875 MHz—Conducted Spurious Emissions from Antenna Port 0.03—1 GHz

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvi 29.45 dBm VBW 100 kHz
48.7 dBm 902.80561122 MHz SWT 10 s unit dBm
487,
28.7 (dB Offset vi|[T1] 29.45 dBi
4 9(02.80561(122 MHZz
L
3
2
1
-1
D1 -13 dBm
-2
-3
_a O TOVCIS Y7 PP PR Y1 TN POV PUON SR Vv PO | TSV (20 WEPRE LAl
ErcApgi Py ~f Ay ¥ g
-51.
Center 515 MHz 97 MHz/ Span 970 MHz

Date:

26 .MAY.2010

16:00:38

Channel 901.9875 MHz—Conducted Spurious Emissions from Antenna Port 1-— 10 GHz

Marker 1 [T1] RBW 1 MHz RF ALt 10 dB
Ref Lvi -24.84 dBm VBW 3 MHz
28.7 dBm 1.79358717 GHz SWT 10 s unit dBm
28.7,
28.7 B Offset v [T1] _24.84 dBi
2 1.79358717 GHZ
vV2|[T1] -34.11 dB
2.69539078 GHz
* RS e
6.96993988 GHZ|
-1
| D1 -13 dBm
-2
1
A\ 4
,3 2
T 3
_a JJ}MA)AJWNWXMJWNQVJ\ALhNWM A MY
PRIV T SVETRPTTY \ WTTWews Yy ey
-5
-6
~71.

Start 1 GHz

Date:

900

26.MAY.2010 15:58:14

MHz/

Stop 10 GHz
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Channel 930.5 MHz-Conducted Spurious Emissions from Antenna Port 0.03—1 GHz

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvi 28.88 dBm VBW 100 kHz
48.7 dBm 931.96392786 MHz SWT 10 s unit dBm
48 .7
28.7 B Offset vi|[T1] 2g.88 dB
4 931.96392786 MHZz
3 1
2
1
-1
D1 -13 dBm
-2
-3
— 40|k At AL At ,"\J,,‘\;J‘,‘.",-vb‘ JAph A M AU b L Lo ol
-51.
Center 515 MHz 97 MHz/ Span 970 MHz

Date:

26 .MAY.2010

16:03:31

Channel 930.5 MHz-Conducted Spurious Emissions from Antenna Port 1-10 GHz

Marker 1 [T1] RBW 1 MHz RF ALt 10 dB
Ref Lvi -24._46 dBm VBW 3 MHz
28.7 dBm 1.84769539 GHz SWT 10 s unit dBm
28.7,
28.7 B Offset v [T1] _24 .46 dBi
2 1.84769539 GHZ|
vV2|[T1] -32.99 dB
2.78557114 GHz
* RS S5t
6.26653307 GHZ
-1
| D1 -13 dBm
-2 1
3 I
) 3
-4 n Jv“«njn”~+VNLV"«ka4wumJ~um¢ P
M ALMANMA -1
-5
-6
~71.

Start 1 GHz

900 MHz/

Stop 10 GHz

Date: 26.MAY.2010 16:05:22

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

~c To:

. LAl Serial #:
{ Issue Date:
e Page:

Sensus U905458B

FCC 47 CFR Part(s) 24, 90, 101
SNUS06-U1 Rev A

17" December 2010

51 of 83

PART 90 RESULTS

Part 90.210 j Measurement Results — Conducted Spurious Emissions

Channel Start Stop Maximum
Centre Frequency | Frequency Emission Limit Margin
Frequency (MH2) (MH2) Observed (dBm) (dB)
(MHz) (dBm)
30 1,000 -36.80 -16.80
896.0375
1,000 10,000 -25.19 -5.19
-20
30 1,000 -37.30 -17.30
935.0125
1,000 10,000 -24.30 -4.30
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Channel 896.0375 MHz—Conducted Spurious Emissions from Antenna Port 0.03—1 GHz

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvl 29.62 dBm VBW 100 kHz
48.7 dBm 896.97394790 MHz SWT 10 s unit dBm
48 .7
28.7 (dB Offset vi|[T1] 29.62 dBi
4 896.97394790 MHz
1
3
2
1
-1
-2 ink] 2 dBm
-3
Y [ETOV T RTTRT DV PRTT I VWAL DRUDWTON | 'Y O ‘ AN AR s N M‘UAJAN‘“J
Mgy A goeA Ay Y Laan
-51.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 26.MAY.2010 15:51:44

Channel 896.0375 MHz—Conducted Spurious Emissions from Antenna Port 1-— 10 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -25.19 dBm VBW 3 MHz
28.7 dBm 1.79358717 GHz SWT 10 s unit dBm
28.7
28.7 (dB Offset vi|[Ta] _2d4_19 dBi
2 1.79358717 GHz
vV2|[T1] -33.85 dB
2.67735471 GHz
' 2o ~5¢-39—diBn
6.96993988 GHz
-1
_20-b1 29 dBm
1
A 4
,3 2
Y 3
L T i a¥ (A VRGN Py
TRV DFRIT RT SN | Ry
-5
-6
-71.
Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 26.MAY.2010 15:54:20
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Channel 935.0125 MHz-Conducted Spurious Emissions from Antenna Port 0.03—-1 GHz

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvi 28.39 dBm VBW 100 kHz
48.7 dBm 935.85170341 MHz SWT 10 s unit dBm
487,
28.7 B Offset vi|[T1] 28.39 dBi
4 935.85170341 MHZz
3 1
2
1
-1
-2 ink] 2 dBm
-3
4 RO RORRITIY ST WORRY P WO [ 0N ATV TV NP Ammw
TUV eV ottt Dadam 4 N A A
-51.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 26.MAY.2010 15:49:28

Channel 935.0125 MHz-Conducted Spurious Emissions from Antenna Port 1-10 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -24_.30 dBm VBW 3 MHz
28.7 dBm 1.86573146 GHz SWT 10 s unit dBm
28.7
28.7 (dB Offset vi|[Ta] _24.30 dBi
2 1.86573146 GHz
vV2|[T1] -32.69 dB
2.8036Q0721 GHz
1
-1
—20-D1 20 dBem
A
-3 B
¥
-a . pror Sk T
™ P TRY
-5
-6
-71.
Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 26.MAY.2010 15:46:39
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PART 101 RESULTS
Part 101.111 a(6) Measurement Results — Conducted Spurious Emissions

Channel Start Stop Maximum
Centre Frequency | Frequency Emission Limit Margin
Frequency (MH2) (MH2) Observed (dBm) (dB)
(MHz) (dBm)
30 1,000 -37.40 -24.40
928.9250
1,000 10,000 -24.33 -11.33
30 1,000 -37.60 -24.60
932.2500
1,000 10,000 -24.53 -11.53
-13.0
30 1,000 -37.90 -24.90
941.4875
1,000 10,000 -24.09 -11.09
30 1,000 -38.10 -25.10
959.9250
1,000 10,000 -25.18 -12.18
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Channel 928.925 MHz—Conducted Spurious Emissions from Antenna Port 0.03—1 GHz

Marker 1 [T1] RBW

30 kHz

RF Att 30 dB

Ref Lvi 28.85 dBm VBW 100 kHz
48.7 dBm 930.02004008 MHz SWT 10 s unit dBm
48 .7
28.7 HB Offsft vi|rT1] 2g.85 dB
4 930.02004008 MHZ|
3 1
2
1
-1
-D1 -13 dBm
-2
-3
— 20kt I it s A A AN AL s g ML AL LAgA b U AAMAA\AM.MMMMNI‘W
[ g Yoo T YA v
-51.
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 26.MAY.2010 16:10:42

Channel 928.925 MHz—Conducted Spurious Emissions from Antenna Port 1— 10 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -24_.33 dBm VBW 3 MHz
28.7 dBm 1.84769539 GHz SWT 10 s unit dBm
28.7
28.7 (dB Offset vi|[Ta] _24.33 dBi
2 1.84769539 GHz
vV2|[T1] -31.42 dB
2.78557114 GHz
' 2o 68—
6.66332665 GHz
-1
D1 -13 dBm
-2 1l
Y
-3 z
3
4 WMWW W
AU A N A
-5
-6
-71.
Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 26.MAY.2010 16:08:31
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Channel 932.25 MHz-Conducted Spurious Emissions from Antenna Port 0.03—1 GHz

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvi 28.78 dBm VBW 100 kHz
48.7 dBm 933.90781563 MHz SWT 10 s unit dBm
48 .7
28.7 (dB Offset vi|[T1] 28.78 dBi
4 933.90781/563 MHZz
3 1
2
1
-1
D1 -13 dBm
-2
-3
_ 40b s P bbb uatd b i sin Adlad an ANl p L iy AI.!&MMJVJ
USE e ] AR = AR
-51.
Start 30 MHz 97 MHz/ Stop 1 GHz

Date:

26 .MAY.2010

16:13:42

Channel 932.25 MHz-Conducted Spurious Emissions from Antenna Port 1-10 GHz

Marker 1 [T1] RBW 1 MHz RF ALt 10 dB
Ref Lvi -24.53 dBm VBW 3 MHz
28.7 dBm 1.86573146 GHz SWT 10 s unit dBm
28.7,
28.7 B Offset v [T1] _24.53 dBi
2 1.86573146 GHZ|
vV2|[T1] -33.43 dB
2.78557114 GHz
* RS —SH—S 5t
6.69939880 GHZ|
-1
| D1 -13 dBm
-2 1
Y

<IN
w

=71.

Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 26.MAY.2010 16:15:37
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Channel 941.4875 MHz-Conducted Spurious Emissions from Antenna Port 0.03—-1 GHz

Marker 1 [T1] RBW

30 kHz

RF Att 30 dB

Ref Lvl 28.08 dBm VBW 100 kHz
48.7 dBm 941.68336673 MHz SWT 10 s unit dBm
48.7,
28.7 HB Offspt vi|[Ta] 2g.08 dB
4 941.68336673 MHZ
1
3 Y
2
1
-1
| D1 -1 dBm
-2
-3
— a0l ata st g gt A M LA d sl sy A AL
-51.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 26.MAY.2010 16:27:21

Channel 941.4875 MHz-Conducted Spurious Emissions from Antenna Port 1-10 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -24_.09 dBm VBW 3 MHz
28.7 dBm 1.88376754 GHz SWT 10 s unit dBm
28.7
28.7 (dB Offset vi|[Ta] _24.09 dBi
2 1.88376754 GHz
vV2|[T1] -3(Q.58 dB
2.82164329 GHz
' 2o —s4-86—dBn
4.69739479 GHz
-1
D1 -13 dBm
-2 :I
Y
P
-3
3
1 T AMM%M
TRENP S L TOW WY
-5
-6
-71.
Start 1 GHz 900 MHz/ Stop 10 GHz

Date: 26.MAY.2010 16:25:49
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Channel 959.925 MHz-Conducted Spurious Emissions from Antenna Port 0.03—-1 GHz

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvi 26.72 dBm VBW 100 kHz
48.7 dBm 961.12224449 MHz SWT 10 s unit dBm
48 .7
28.7 (dB Offset vi|[T1] 26.72 dBi
4 961.12224449 MHZz
3 T
v
2
1
-1
-D1 -13 dBm
-2
-3
_4 PV VA TRTTT YO FUPRTRTTI T WY TTF O VNE| 1VY PP o 9 VU0 D PR P O, WYY LM
oAl o v 4 N Lol
-51.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 26.MAY.2010 16:30:07

Channel 959.925 MHz-Conducted Spurious Emissions from Antenna Port 1-10 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lv1 -25.18 dBm VBW 3 MHz
28.7 dBm 1.91983968 GHz SWT 10 s unit dBm
28.7,
28.7 B Offset v [T1] _2d4.18 dBi
5 1.91983968 GHz
vV2|[T1] -3(0.36 dB
2.87579150 GHZz|
* R 53 -90—dbn
4.80561/122 GHz
ValrT1] -36.74 dB
6.91583166 GHz
-1
| D1 -13 dBm
-2
L
Y
2
-3 -
T 4
_a a st B b | i o
A N e
-5
-6
-71.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 26.MAY.2010 16:31:45
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Laboratory Measurement Uncertainty for Power Measurement

Measurement uncertainty +1.33dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of RF
Output Power’

0070, 0116, 0158, 0193, 0252, 0313, 0314.
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5.1.5. Maximum Permissible Exposure

FCC, Part 1 Subpart 81.1310

Calculations for Maximum Permissible Exposure Levels
Power Density = Pd (mW/cm?) = EIRP/(4rd?)

EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

Numeric Gain = 10 ~ (G (dBi)/10)

The calculated separation distance is for worst case i.e. highest power level.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is /1500 (where f = 896 MHz) = 0.6 mW/cm?

. Max Peak Peak Cellenlziz Minimum
Freq. | Antenna | Numeric Safe .
. : Output Output . Separation
Band Gain Gain Distance @ ;
; : Power Power 2 Distance
(GHz) (dBi) (numeric) (dBm) (mw) 0.6 mW/cm (cm)
Limit(cm)
900 3.0 2.00 +29.84 963.9 16 20

*Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even
if the calculations indicate the MPE distance to be lower.

Specification

Maximum Permissible Exposure Limits
§1.1310 Systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency levels in excess of
the Commission’s guidelines. See 81.1307 (b)(1) of this chapter.

Limit = 0.6 mW / cm? from 1.310 Table 1

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm,
even if calculations indicate the MPE distance to be less.

Laboratory Measurement Uncertainty for Power Measurements
| Measurement uncertainty | +1.33dB |
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5.1.6. Radiated Spurious Emissions

5.1.6.1. Transmitter Radiated Emissions above 1 GHz

FCC 47 CFR Part 24 Subpart 24.133 a(1), a(2)
FCC 47 CFR Part 90 Subpart 90.210 (j)

FCC 47 CFR Part 101 Subpart 101.111 a(6)
ANSI/TIA-603

IC RSS-134 6.3 (i), (ii)

IC RSS-119 5.8.6

Test Procedure

Test was performed on a CW (continuous) carrier at the maximum allowed output power at
the appropriate center frequency. Substitution was performed on any emissions observed
within 6 dB of the limit.

The measurement equipment was set to measure in peak hold mode. The emissions were
measured in the anechoic chamber at a 3-meter distance on every azimuth in both horizontal
and vertical polarities. The emissions are recorded and maximized as a function of azimuth
by rotation through 360° with a spectrum analyzer in peak hold mode.

The highest emissions relative to the limit were then further evaluated using substitution
methodology.

Substitution Methodology
Upon completion of the above for all emission frequencies found:
a) Replace the EUT with a signal generator connected to a substitution antenna
b) To provide a better impedance match for the signal generator place a 3dB attenuator
on the antenna port
c) Depending on the standard frequencies below 1GHz may require the use of the dipole
antenna
- for the frequency of interest set the length of the dipole antenna per the
manufacturers setting
d) For each emission noted set the antenna to the appropriate polarization and tune the
signal generator to match the frequency of interest
e) Where required raise / lower the measurement antenna, if necessary, to maximize the
emission.
f) Adjust the input signal to the substitute antenna until a known related level to that
detected from the EUT is obtained at the receiver or spectrum analyzer.
g) Correct the above level for the substitution antenna gain and any path loss present to
find the radiated spurious emission at this frequency.
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EUT emission = Sig. gen output power — cable loss + transmitting antenna gain (dBi)

dBi = 10 log (antenna numeric gain), dBi is with respect to an isotropic radiating
antenna

Sample calculation

Sig. Gen output power = -21.2dBm
Cable loss = 4.25dB

Antenna numeric gain = 7.3

EUT spurious emission power level = -21.2 — 4.25 + 10 log (7.3)
EUT spurious emission = -16.8dBm
Record the frequency of emission, power level and measurement bandwidth.

Limit
The worst case limit for all applicable CFR Parts were applied during radiated testing.
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Test Freq. |896.0375 MHz

Engineer [CSB

Variant |CW - Max Power

Temp (°C) |22.5

Freg. Range |1000 MHz - 10000 MHz

Rel. Hum.(%) |40

Power Setting [Maximum Power

Press. (mBars) |1004

Antenna |External

Duty Cycle (%)|CW Signal

Test Notes 1

Test Notes 2

MICBML2bs  gpm
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Eadizted Emizsions Template: ETS| RX 893 1-18GH:2
Filename: kWProgamiSensusi\SNUSHE - RTW I FCC 1C\Test Programidionh SmercaiPart 24,9

Formally measured emission peaks
ey | || e | esswenent | g |t | pat | L vn | P o
1792.099 -31.1 10.7 -20.4 SUB \% 98 0 -20.0 -0.4 Pass
2688.133 -42.7 13.2 -29.4 SUB \ 98 0 -20.0 9.4 Pass
3584.167 -56.7 15.7 -41.0 SUB \Y% 98 0 -20 -21.0 | Pass
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental, WB = Wideband Emission
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Test Freq. |930.5 MHz Engineer [CSB
Variant [CW - Max Power Temp (°C) [22.5
Freq. Range |1000 MHz - 10000 MHz Rel. Hum.(%) |40
Power Setting |Maximum Power Press. (mBars) [1004
Antenna |External Duty Cycle (%)|CW Signal
Test Notes 1
Test Notes 2

1CEi ) ' .
MlC 2Vl d8m Vasona by EMISoft 26 by 10 1311 .
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Eadizted Emizsions Template: ETS| RX &9% 1-186GHz2
Filename: kWProgami\Sensusi\SNUSHE - RTW I FCC 1C\Test Programidionh SmercatPartz4,9)

Formally measured emission peaks

Frequency Raw Lass Level Measurement Pol Hgt | Azt Limit Margin | Pass .
MHz dBm dBm Type cm | Deg dBm dB [Fail

1860.986 -43.8 10.8 -33.0 SuUB H 98 | 360 -20.0 -13.0 Pass

2791.515 -42.8 134 -29.4 SuB \% 98 | 360 -20.0 -9.4 Pass

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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Test Freq. [959.925 MHz Engineer |CSB
Variant |CW - Max Power Temp (°C) |22.5
Freg. Range (1000 MHz - 10000 MHz Rel. Hum.(%) |40
Power Setting |Maximum Power Press. (mBars) |1004
Antenna |External Duty Cycle (%)|CW Signal
Test Notes 1
Test Notes 2
MiCGM d8m Vasona by EMISoft 26 by 10 14:53
= ) e
” =
-ina hieaz Dist 3m
-mn - Spec Dist 3m
-x;a L S

-too
mnon

Eadimed Emizsions

Tem
Filename: kAProgami\SensushSNUSHE - RTW 1)

Frequency : MHz
1amno

Izte: ETS1 RX 803 1-18GH:

CC ICATest Programitonth AmercatPart 24,9

Formally measured emission peaks

ey | Fav | Loss | Lavel | Weasroment | gy | vt | gt | Lt | vt | P | compans
1919.790 -47.2 111 -36.1 SUB H 98 0 -20.0 -16.1 Pass
4799.579 -50.3 18.2 -32.0 SuB \% 100 0 -20.0 -12.0 Pass
8639.379 -58.2 27.9 -30.3 SUB \Y 100 0 -20 -10.3 Pass
9963.928 -65.0 33.7 -31.3 SuUB \% 100 0 -20 -11.3 Pass

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty +5.6/ -4.5 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0104, 0158, 0134, 0310, 0312, Dipole.

instruction WI-03 ‘Measurement of
Radiated Emissions’
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5.1.6.2. Transmitter Radiated Spurious Emissions (30M-1 GHz)

FCC, Part 15 Subpart C §15.205/ §15.209
Industry Canada RSS-111 §84.4

RSS Gen 6

Test Procedure

Preliminary radiated emissions were measured in the anechoic chamber at a 10-meter
distance on every azimuth in both horizontal and vertical polarity. = The emissions are
recorded with a spectrum analyzer in peak hold mode. Emissions closest to the limits are
measured in the quasi-peak mode with the tuned receiver using a bandwidth of 120 kHz.
Only the highest emissions relative to the limit are listed. The anechoic chamber test set-up
is identified in Section 6 Test Set-Up Photographs.

Test Measurement Set up

Anechoic Chamber Measurement Area
‘ Spectrum
Analyzer
L | 0 Notch | [ Amp Switch v
T Filter .
Receiver

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. In this test facility, the Antenna Factor, Cable
Loss, and Amplifier Gains are loaded into the Rohde & Schwarz Receiver and the corrected
field strength can be read directly on the receiver.

FS =R + AF + CORR
where:

FS = Field Strength

R = Measured Receiver Input Amplitude

AF = Antenna Factor

CORR = Caorrection Factor = CL — AG + NFL
CL = Cable Loss

AG = Amplifier Gain

This test report may be reproduced in full only. The document may only be updated by MiCOM
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For example:
Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB; Cable
Loss of 1.3dB; Falloff Factor of 0dB, an Amplifier Gain of 26dB and Notch Filter
Loss of 1dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1 =36.3dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBuV/m = 100pV/m
48 dBuV/m = 250pV/m
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Measurement Results for Spurious Emissions (30 MHz — 1 GHz)

Test Freq. |N/A Engineer |CSB
Variant |Digital Emissions Temp (°C) (24
Freg. Range |30 MHz - 1000 MHz Rel. Hum.(%) |34
Power Setting |12V DC; AC Power Adaptor Press. (mBars) |1005

Antenna |External

Test Notes 1

Test Notes 2

. e ) .
IEIIICCJNI dBuvim Vasona by EMiSoft 265 May 10 13:53 -
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Frequemncy: iHz
oo
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Radiated Emissions rr'_@ late: CISPRIZ RE [20hMHz - 1GHz)
Filename: k) WProgramifensushSMUS06 - RTW I FOC_ICATest ProgramiMorth Amencaidb. 10en,

100

Formally measured emission peaks

T | dmov | Loss [AF 98| amavim | - ype | PO | om | beg | asovim | a8 | rean [comments
33.030 45.8 3.4 -11.8 37.4 Quasi Peak \% 98 91 40 -2.6 Pass DIG
76.132 42.3 3.9 -23.0 23.3 Quasi Peak \% 156 82 40 -16.8 Pass DIG
215.982 57.3 4.8 -19.7 42.4 Quasi Peak \% 98 355 43.5 -1.1 Pass DIG
287.765 39.4 5.2 -17.3 27.3 Peak [Scan] \% 156 82 46 -18.7 Pass DIG
323.401 455 5.3 -16.2 34.7 Peak [Scan] H 156 82 46 -11.4 Pass DIG
504.568 35.8 6.0 -12.8 29.1 Peak [Scan] \% 156 82 46 -16.9 Pass DIG

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency
NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Measurement Results for Spurious Emissions (1GHz — 10GHz)

Test Freq. |N/A Engineer |CSB
Variant |Digital Emissions Temp (°C) |24
Freq. Range |1000 MHz - 6000 MHz Rel. Hum.(%) |33
Power Setting |12V DC; AC Power Adaptor Press. (mBars) |1000

Antenna |External

Test Notes 1 |Red Trace is Average Detector; Blue Trace is Peak detector (max for Horizontal and

Test Notes 2 |Vertical polarities)
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Filename: kprogramisensus'snus0s - mm i foo otest programinorth amencadl s 100 wasona

Formally measured emission peaks

Frequency Raw | Cable AF dB Level Measurement Pol Hgt | Azt Limit Margin | Pass

MHz [ dBuV] Loss dBuV/m Type cm | Deg | dBuvim | dB [ sRail [ COMMeNtS

No emissions were observed.

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency

NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Specification
Limits

§15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

§15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in
Section 815.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.

815.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

§15.209 (a) Limit Matrix

Frequency(MHz) Field Strength Field Strength Measurement Distance
(uV/m) (dBuVv/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

| Measurement uncertainty | +5.6/-4.5dB |
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0158, 0134, 0304, 0311, 0315, 0310,
instruction WI-03 ‘Measurement of 0312
Radiated Emissions’
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5.1.7. AC Wireline Conducted Emissions (0.15 — 30 MHz)

FCC, Part 15 Subpart C 815.207
Industry Canada RSS-Gen §7.2.2

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz.  The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test
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Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Sensus U905458B
To: FCC 47 CFR Part(s) 24, 90, 101
g Serial #: SNUS06-U1 Rev A
Issue Date: 17" December 2010
S Page: 73 o0f83

Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)

Test Freq. |N/A Engineer |CSB
Variant |AC Line Emissions Temp (°C) |24
Freg. Range |0.150 MHz - 30 MHz Rel. Hum.(%) |35
Power Setting |120V AC; 60Hz Press. (mBars) |1004

Antenna

External

Test Notes 1

Test Notes 2
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Power Line Conducted Emissions
Filename: kprogramisensus'snus0s - mm i foo

oo * HaTaR N |
] ??#Wf- :
éan 'J-' H
- - + . + +*
apn A

Ay

Frequency: MHz

100 xn

. Template: CISPRIZB ACKEINE
ic'test programinorth amenca15. 100w asona «

Formally measured emission peaks

0.197 24.4 9.9 0.1 34.4 Average Live 53.74 -19.4 | Pass
0.197 34.4 9.9 0.1 44.4 Quasi Peak Live 63.74 -19.4 | Pass
0.346 40.5 9.9 0.1 50.5 Quasi Peak Neutral 59.06 -8.6 Pass
0.346 29.4 9.9 0.1 39.4 Average Neutral 49.06 9.7 Pass
0.393 42.1 9.9 0.1 52.0 Quasi Peak Neutral 58 -6.0 Pass
0.393 30.4 9.9 0.1 40.4 Average Neutral 48 -7.6 Pass
0.443 22.7 9.9 0.1 32.7 Average Neutral 47.01 -14.3 | Pass
0.443 36.7 9.9 0.1 46.7 Quasi Peak Neutral 57.01 -10.3 | Pass
0.555 34.3 9.9 0.1 44.3 Quasi Peak Neutral 56 -11.7 | Pass
0.555 21.4 9.9 0.1 315 Average Neutral 46 -14.6 | Pass
1.169 37.1 9.9 0.1 47.2 Quasi Peak Neutral 56 -8.8 Pass
1.169 22.3 9.9 0.1 32.3 Average Neutral 46 -13.7 | Pass
Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency
NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Test Freq. |N/A CSB
Variant |[Telecom Line 24
Freg. Range |0.150 MHz - 30 MHz 35
Power Setting |120V AC; 60Hz 1004

Antenna |External

Test Notes 1 |Red Trace is Average Detector; Blue Trace is Peak detector
Test Notes 2

MIC@M . aBuv Vasona by EMiSoft 25 Wy 10 14:30 -
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Power Line Conducted Emissions Template: CISPRIZB ACKEI

ns
Filename: kjpregramisensuzsisnus08 - mm b foo ictest programinonth amenca'ls, 108wasona

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency

NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Specification

Limit

the power terminal.

815.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following
table, as measured using a 50 uQ line impedance stabilization network (LISN), see
§15.207 (a) matrix below. Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at

§15.207 (a) Limit Matrix

The lower limit applies at the boundary between frequency ranges

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

| Measurement uncertainty | +2.64 dB |
Traceability
Method Test Equipment Used

Measurements were made per
work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’

0158, 0184, 0193, 0190, 0293, 0307
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6. TEST SET-UP PHOTOGRAPHS

6.1. General Measurement Test Set-Up
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6.2. General Measurement — Environmental Chamber
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6.3. Radiated Emissions below 1 GHz (1)
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6.4. Radiated Emissions Module Test Configuration
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6.5. Radiated Digital Emissions above 1 GHz
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6.6. AC Wireline Emissions

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Sensus U905458B
To: FCC 47 CFR Part(s) 24, 90, 101
Serial #2  SNUS06-U1 Rev A
Issue Date: 17" December 2010
Page: 82 of 83
7. TEST EQUIPMENT DETAILS

Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 /Tﬁ';‘:%“;;f[er Control Co. 4196 E2846
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
0287 EMI Receiver Rhode & Schwartz ESIB 40 100201
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax A o 787 200089-001
0312 3m SMA Cable Micro-Coax UFA231(§)§3%)01181 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 3%‘32%;’(’)‘:6 ARRA N9444-30 1623
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3Z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0104 1-18GHz Horn Antenna EMCO 3115 9205-3882
0337 Amplifier MiCOM Labs -- --
0338 Antenna Sunol Sciences JB-3 A052907

This test report may be reproduced in full only. The document may only be updated by MiCOM

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com

Labs personnel.

Any changes will be noted in the Document History section of the report.
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