Itron, Inc.

TEST REPORT FOR

AMR Transceiver Device For Communicating With Utility Meters
Models: IMRC-INT and IMRC-EXT

INC.

Tested to The Following Standards:

FCC Part 15 Subpart C Section(s)

15.207 & 15.247
(FHSS 902-928 MHz)

0
1S
-
o
J
L
0
&
e}
0
g
I;
0
|-

| Report No.: 103955-26 |

LABORATORIES,

Date of issue: August 5, 2020

\\\\\»\\3/'7,,// This test report bears the accreditation symbol indicating that the
_\ig//?—; testing performed herein meets the test and reporting requirements
M of ISO/IEC 17025 under the applicable scope of testing for
////—\4/-‘\\\\\: CKC Laboratories, Inc.

,'/"Iuln\“\

We strive to create long-term, trust based relationships by providing

sound, adaptive, customer first testing services. We embrace each

of our customers’ unique EMC challenges, not as an interruption to
ACCREDITED) set processes, but rather as the reason we are in business.

Test Certificate # 803.01

This report contains a total of 117 pages and may be reproduced in full only. Partial reproduction may only be done with the
written consent of CKC Laboratories, Inc.




d ‘MA'ATesting the Future
LABORATORIES, INC.

TABLE OF CONTENTS

AdMINistrative INFOrmMation ........coo ittt et e sab e s bt e et e e s be e e saree s 3
Test REPOIt INFOMMAtION ...couiiiiiie bbbttt s bt e be e s b e e bt e sab et e bt e s be e e bt e sabeeeneesanes 3
20T oTo T Ui g oY 42 d Lo o SRR 3
I A = ol FE VAN T (o 4 F= Lo o o PSS 4
SOTEWAIE VBISIONS ..ttt ettt ettt e a bt e it e s bt e e e ae e e s h bt e he e e sbe e e bt e e sab e e bt e e shb e e neeesabeeabeeesabeesnneesaneennnees 4
Site Registration & Accreditation INfOrMation ...........oooiiii e e e e e e e erre e e srr e e e e seaeeeeaes 4
SUMMATY OF RESUIES ...ttt e et e e e st e e e et b e e e seataeeesabaeaeesteeeeassaaeesasseseassaeesanssaeesassaaasansseeennns 5
MOifiCatioNS DUFNG TESTING ..ceueiiiuieiitiieiteeete ettt ettt ettt e sb bt e sae e e st e e sae e e sabeesaeeesabeesaseesabeesaseesabeeenseesareesnneesas 5
CONItiIONS DUFING TESTING ... eeiittieeiieeiitieetee ettt sttt ettt e sa e st e st e e sat e e sabeesae e e sabeesbeeesaseesbbeessbeenseeesnbeeseeennneenneeas 5
(o[0T o g g 1= 0L AU e =T ol =T RPN 6
General Product INfOrMation..........eoiiiiie ettt et et sab e e sae e e st e e saseesareesaneesas 10

S O( Ol - Y U] o] = A OSSP 18
15.247(a) TransmMitter CharaCteriStiCS ....iiiuiiiiieiieecieeiie ettt stte et e e stteeete e e steeeste e e s aeeebeeessaeeseeessaeesaeessseessseessseesssens 18
15.247(2)(1)(i) 20 dB BANAWILN ....coiuiiiiiiiiiieieeiestee ettt ettt et st sb ettt s st sre e b e ne s 18
15.247(a)(1) Carrier SEPAratiON ......vvieicieee e ittt e ettt e e ette e e stteeeestteeeeetaeeestbaeeasataeesanssaeesaasseeasntseeeanstasesansaaeessseaann 21
15.247(a)(1)(i) Number of HOPPING ChANNEIS ......eiciiieieeciee e ces ettt ettt e e e e s te e e veesbeesaseesareesnseaens 23
15.247(a)(1)(i) TIME Of OCCUPANCY ..veeiuriieiieeieeeiteeetee et e st e e eteesteeeteesabeesseesabaesseesasaeesseesaseesnseesnseesnseessensssensns 26
15.247(D)(2) OULPUL POWET ....veiiiiiieeetiee e ettt ee it e e ettt e e e et e e eetaee e s ateeeesabaeeeeasseeesassaaeeaataesaanssaeesssaseesstseeeanssseesnsees 29
15.247(d) RF Conducted Emissions & BanNd EAZE .......cccueeiurieiieciiii et ettt steeesieeeseeeesteeestaesaeeessaeessaeessaesesaeesnnesnsens 35
15.247(d) Radiated EMissions & BaNd EAGE ......cccueiiuiiiiiieeiiiecie ettt ettt e tee e tae e e e saaeeaae e saaeebaeesnaeennne s 45
15.35(C) DUty CYCle COrreCtiON FACLON ....ceiiiiiieeeitiiieeeitee e ettt e e ettt e eette e e ettee e e s tbaeeeentbeeeeeasaaeesabseseestaeeeenssaeessreaann 87
15.207 AC CONAUCEEA EMISSIONS...coviiiiiiiiieiiii ittt ettt b e ba e s be e sbee s b eeessaesnesessnesnee s 97
Supplemental INfOrMAtION..........oi it e et e e e e ta e e e e ataeeeesnsaeeeenseeeeesnnaeeannn 116
Y U =T o 1T ol U T g Tol=T o -1 | Y PP 116
EMISSIONS TSt DELAIIS. .. ..eiueiieieiieieee e s st st et 116

Page 2 of 117
Report No.: 103955-26



d ‘MA'ATesting the Future
LABORATORIES, INC.

ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Itron, Inc. Terri Rayle

2111 N. Molter Road CKC Laboratories, Inc.
Liberty Lake, WA 99019 5046 Sierra Pines Drive

Mariposa, CA 95338

Representative: Jay Holcomb Project Number: 103955
Customer Reference Number: 208224

DATE OF EQUIPMENT RECEIPT: June 10, 2020
DATE(S) OF TESTING: June 10-12, and 25, 2020

Report Authorization

The test data contained in this report documents the observed testing parameters pertaining to and are relevant
for only the equipment provided by the client, tested in the agreed upon operational mode(s) and configuration(s)
as identified herein. Compliance assessment remains the client’s responsibility. This report may not be used to
claim product endorsement by A2LA or any government agencies. This test report has been authorized for release
under quality control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.
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Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable
and affordable test results.

TEST LOCATION(S):
CKC Laboratories, Inc.
110 Olinda Place
Brea, CA 92823

Software Versions

CKC Laboratories Proprietary Software

Version

EMITest Emissions

5.03.12

Site Registration & Accreditation Information

Location *NIST CB # FCC Japan
Canyon Park, Bothell, WA usoo081 Us1022 A-0136
Brea, CA Us0060 Us1025 A-0136
Fremont, CA Uso082 Us1023 A-0136
Mariposa, CA Us0103 Us1024 A-0136

*CKC’s list of NIST designated countries can be found at: https://standards.gov/cabs/designations.html
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 15 Subpart C - 15.247 (FHSS 902-928MHz)

Test Procedure Description Modifications Results

15.247(a)(1)()) | Occupied Bandwidth

15.247(a)(1)
15.247(a)(1)(i) | Number of Hopping Channels

15.247(b)(2) Output Power NA Pass
15.247(d) RF Conducted Emissions & Band Edge NA Pass
15.247(d) Radiated Emissions & Band Edge NA Pass
15.207 AC Conducted Emissions NA Pass

NA = Not Applicable

ISO/IEC 17025 Decision Rule

The declaration of pass or fail herein is based upon assessment to the specification(s) listed above, including
where applicable, assessment of measurement uncertainties. For performance related tests, equipment was
monitored for specified criteria identified in that section of testing.

Modifications During Testing
This list is a summary of the modifications made to the equipment during testing.
Summary of Conditions
No modifications were made during testing.

Modifications listed above must be incorporated into all production units.

Conditions During Testing

This list is a summary of the conditions noted to the equipment during testing.

Summary of Conditions

The EUT with internal antenna and the EUT with external antenna use the same modulation and channel
configuration. The only difference between them is the power output. Hence, the data measured on the internal
antenna unit can be used for both except RF conducted power and spurious emissions.
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CKC
EQUIPMENT UNDER TEST (EUT)

During testing, numerous configurations may have been utilized. The configurations listed below support
compliance to the standard(s) listed in the Summary of Results section.

Configuration 1
Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-INT 66034285
communicating with utility meters

10" Tablet Panasonic FZ-G1 NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA
Power Distribution Box Itron, Inc. Generic NA
12Vdc AC Adapter Husky FW 1288 NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
Configuration 2

Equipment Tested:

Device Manufacturer Model # S/N
10" Tablet Panasonic FZ-G1 NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA
Power Distribution Box Itron, Inc. Generic NA
AMR transceiver device for Itron, Inc. IMRC-EXT 66034368
communicating with utility meters

Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
Configuration 3

Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-INT 66034283
communicating with utility meters

10" Tablet Panasonic FZ-G1 NA
5Vdc AC Adapter zip SG-511 NA
Support Equipment:

Device Manufacturer Model # S/N
None

Page 6 of 117
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Configuration 4
Equipment Tested:

Device Manufacturer Model # S/N
10" Tablet Panasonic FZ-G1 NA
AMR transceiver device for Itron, Inc. IMRC-EXT 66034368
communicating with utility meters

3dBi Rubber Duck Antenna Generic NA NA
12Vdc AC Adapter Husky FW 1288 NA
Support Equipment:

Device Manufacturer Model # S/N
None

Configuration 5

Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-INT 66034283
communicating with utility meters

Power Distribution Box Itron, Inc. Generic NA

10" Tablet Panasonic FZ-G1 NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA
5Vdc AC Adapter zip SG-511 NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
Configuration 6

Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-EXT 66034368
communicating with utility meters

3dBi Rubber Duck Antenna Generic NA NA
Power Distribution Box Itron, Inc. Generic NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA

10" Tablet Panasonic FZ-G1 NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
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Configuration 7
Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-EXT 66034368
communicating with utility meters

Power Distribution Box Itron, Inc. Generic NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA

10" Tablet Panasonic FZ-G1 NA
5dBi Antenna PCTEL Generic NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
Configuration 8

Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-INT 66034283
communicating with utility meters

Power Distribution Box Itron, Inc. Generic NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA
5Vdc AC Adapter zip SG-511 NA

7" Tablet Panasonic FZ-M1 NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
Configuration 9

Equipment Tested:

Device Manufacturer Model # S/N
AMR transceiver device for Itron, Inc. IMRC-EXT 66034368
communicating with utility meters

3dBi Rubber Duck Antenna Generic NA NA
Power Distribution Box Itron, Inc. Generic NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA

7" Tablet Panasonic FZ-M1 NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
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Configuration 10
Equipment Tested:

Device Manufacturer Model # S/N

AMR transceiver device for Itron, Inc. IMRC-EXT 66034368
communicating with utility meters

Power Distribution Box Itron, Inc. Generic NA
Automobile Adapter Lind Electronics, Inc. PA1555-2155 FB NA

5dBi Antenna PCTEL Generic NA

7" Tablet Panasonic FZ-M1 NA
Support Equipment:

Device Manufacturer Model # S/N
Power Supply Topward 6306D 988614
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General Product Information:

Product Information

Manufacturer-Provided Details

Equipment Type:

Stand-Alone Equipment

Type of Wideband System: FHSS
Operating Frequency Range: 908-924MHz
Number of Hopping Channels: 81

Receiver Bandwidth and
Synchronization:

The manufacturer declares the receiver input bandwidth matches the
transmit channel bandwidth and shifts frequencies in synchronization with
the transmitter.

Modulation Type(s): FSK
Maximum Duty Cycle: 45%
Number of TX Chains: 1

Antenna Type(s) and Gain:

Internal, directional 1.2dBi
External, Vehicular mount 5dBi monopole, 3dBi Rubber Duck

Beamforming Type:

NA

Antenna Connection Type:

Integral/External Connector

Nominal Input Voltage:

Internal antenna unit: 5VDC Adapter
External antenna unit: 13.8VDC (7 to 18VDC)

Firmware / Software used for Test:

Arm Version: 7.73.00.01
DSP Version: 5.76.00.07
FPGA Version: 3.02
MC3 SuperRaptor Test ver.4.0.3.5

Tablets FCC ID:

7” tablet — Panasonic FZ-M1
FCCID: ACI9TGWL15B IC: 216A-CFWL15B
contains:
FCC ID: ACI9TGWW13B3 IC: 216A-CFWW13B

10” tablet — Panasonic FZ-G1
FCC ID: ACI9TGWL15A IC: 216A-CFWL15A
contains:
FCCID: AC/9TGWW13B1 IC: 216A-CFWW13B
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EUT Photo and Accessory Photos(s)

IMRC-INT for Conducted

Gerent s
MAS: ol fostc

Tsm: Higl Power

IMRC-INT
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IMRC-EXT

3dBi Antenna
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5dBi Antenna

5VDC Adapter
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12VDC Adapter

~& -

RF UNIT

Power Distribution
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LIND ELECTRONICS.
wWw. u-uu“mam
+1 (PBR) 927-6303

T ————————————

Panasonic

Tablet #1
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Tablet #2

Support Equipment Photo(s)

12VDC Power Supply
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Block Diagram of Test Setup(s)

Test Setup Block Diagram

use

EUT Tablet

Test Site
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FCC Part 15 Subpart C

Test Setup/Conditions

Test Location: Brea Lab A Test Engineer: Don Nguyen

Test Method: ANSI C63.10 (2013) Test Date(s): 6/10/2020
Configuration: 1

Test Setup: EUT is placed on test bench and connected to an external DC power supply.

The EUT is set to continuous transmit.
Frequency Range: 908-924MHz
Frequency tested: 908, 916, 924MHz
Firmware power setting: High Power

Duty Cycle: 100% (Test Mode)

Test Mode: Continuously transmitting

Environmental Conditions
Temperature (C) | 25.4 | Relative Humidity (%): | 25

Test Equipment

Asset# Description Manufacturer Model Cal Date Cal Due

02869 Spectrum Analyzer Agilent E4440A 7/25/2019 7/25/2020

03432 Attenuator Aeroflex/Weinschel 90-30-34 10/22/2019 | 10/22/2021
32022-29094K-

P07243 Cable H&S 29094K-24TC 7/5/2018 7/5/2020

15.247(a)(1)(i) 20 dB Bandwidth

Test Data Summary

Frequenc Antenna ) Measured Limit
(I(\‘lle) ¥ Port Modulation (kHz) (kHz) Results
908 1 FSK 178.315 <500 Pass
916 1 FSK 178.818 <500 Pass
924 1 FSK 195.464 <500 Pass

Page 18 of 117
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cK

#: Agilent 14:14:15 Jun 10,2020 R T

Free

Ch Freq
Occupied Bandwidth

908 MHz Trig

Ref 50.26 dBm Atlen 30 dB

Center 908.000 0 MHz
#Res EW 3 kHz
Occupied Bandwidth
202.5437 kHz

-1.225 kHz
178.315 kHz

Span 500 kHz

VEW 9.1 kHz Sweep 53.08 ms (601 pis)

Occ BW % Pwr
xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

File Operation Status, C:\TEMP.WMF file saved

| Freq/Channel

Center Freq
908.000000 MHz

Starl Freq
907.750000 MHz

Stop Freq
908.250000 MHz

CF Siep
50.0000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On off

Low Channel

% Agilenf 14:13:36 Jun 10, 2020

Ch Freq Free

Occupied Bandwidth

Center 916.0000000 MHz

916 MHz Trig

Ref 50.26 dEm _ Atlen 30 ¢B

VYUY |

Center 916.000 0 MHz
#Res EW 3 kHz
Occupied Bandwidth
204.7899 kHz

-1.288 kHz
178.818 kHz

Span 500 kHz

VEW 9.1 kHz Sweep 53.08 ms (601 pis)

Occ BW % Pwr
xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

i File Operation Status, C:\TEMP.WMF file saved

Middle Channel

Freq/Channel

Center Freq
916.000000 MHz

Starl Freq
915.750000 MHz

Slop Freq
916.250000 MHz

CF Siep
50.0000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On off

Page 19 of 117
Report No.: 103955-26



¥ Agilenf 14:12:51 Jun 10, 2020 R T Trace
ChFreq 924 MHz Tig Free |, 5 Trace X
Oceupied Bandwidth 1 e
Clear Write
Ref 50.26 dBm Atien 30 dB
Max Hold
A VA\«/\\{/‘ &
Min Hold
_L/
W W PO v
Vew
Center 924.000 0 MHz Span 500 kHz
#Res EW 3 kHz VEW 9.1 kHz Sweep 53.08 ms (601 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
211.7603 kHz el
Transmit Freq Error -1.089 kHz 1M$r29
x dB Bandwidth 195.464 kHz °
| File Operation Status, C:\TEMP.WMF file saved
High Channel
Page 20 of 117
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15.247(a)(1) Carrier Separation

est Data 2
Limit applied: 20dB bandwidth of the hopping channel.
Antenna . Measured Limit
Port Operational Mode (kHz) (kHz) Results
1 Hopping 200 >195.464 Pass

¥ Agilenf 14:33:29 Jun 10, 2020 R T Trace
‘ AMKr1 200.0 kHz
Ref 50.26 dBm Atten 30 dB 30248 Trace
Peak 1 2 3
Clear Write
1
127\ &W ¥ T
& \/—”\ 3 \/ /‘\/ \/f'\/a
Max Hold
Min Hold
M1 W2
S3 FC Vew
AA

a(l):
>50k Blank
- 4 A /Lf \ Al AL |

\n A ; i N wi il | e fla

AL AR Mo D ooVl o eV V) Yo B More
Center 908.325 0 MHz Span 1 MHz 1012
#Res EW 62 kHz VEW 180 kHz Sweep 1 ms (601 pis)
File Operation Status, C:\TEMP.WMF file saved
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I Agilenf 14:35:21 Jun 10, 2020 R T Trace
‘ 908.000 0 MHz
| Ref 50.26 dBm Atten 30 dB 26,98 dBm Trace
Peak 1 2 3
Clear Write
Max Hold
Min Hold
M W2 v
S3 FC ew
an AT P o rariew
 a(l):
| 1550k Blank
Swp N A I A jf U\ Ty ﬂ
bl 1PV s AP AT N0 Y (LR, AL More
| Center 908.000 0 MHz Span 1 MHz 1012
#Res EW 62 kHz VEW 180 kHz Sweep 1 ms (601 pis)
C:\TEMP.WMF file saved
Single Channel
Page 22 of 117
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15.247(a)(1)(i) Number of Hopping Channels

Test Data Summary

Limit = {50 Channels |20 dB BW < 250kHz
~ |25 Channels |20 dB BW > 250kHz
Antenna . Measured Limit
Port Operational Mode (Channels) (Channels) Results
1 Hopping 81 250 Pass

¥ Agilenf 14:49:55 Jun 10, 2020 R T Marker

Nkr2 911.400 00 MHz
Ref 50.26 dBm Atten 30 dB 2215 dBm Select Marker

1 A 5 2
/ VYV VYV VAN VGY Normal
/ Della
Delta Par
(Tracking Ref)
Lghv _ 7= . 1z Ref s
L Anamna S LA AALAA AN it Al 8l e | oalia b At al
Starf 907.800 00 MHz Stop 911.550 00 MHz Span Pair
#Res EW 30 kHz VEW 91 kHz Sweep 4 ms (601 pis) Span Center
Marker Trace X Axis Amplifude
1 1) 908.000 00 MHz 2216 dBm
2 1) 911.400 00 MHz 2215dBm
Off
More
10f2

File Operation Status, C:\TEMP.WMF file saved

18 Channel
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¥ Agilenf 14:53:05 Jun 10, 2020 R T Marker
Mkr1 911.600 MHz Salesi Mark
17.83 dB eleclt Marker
el 2 3 ¢
Normal
Della
Delta Par
(Tracking Ref)
LgAv n Ref A
ot Lowsonl A n Audh A M asanacleft A\ 8a aal A shanaMadnd
| Starf 911.400 MHz Stop 915.000 MHz Span Pair
| #Res EW 30 kHz VEW 91 kHz Sweep 3.84 ms (601 pis) Span Canter
Marker Trace X Axis Amplifude
1 1) 911.600 MHz 17.83dBm
2 1) 914,800 MHz 2159 dBm
Off
More
10f2
| File Operation Status, C:\TEMP.WMF file saved

17 Channel

3t Agilen 14:56:37 Jun 10,2020 RLE Trace

Mki2 917.800 MHz
| Ref 50.26 dBm Atten 30 dB 22.77 dBm ' . Trace 3
1 = 1
MW\[WWW WWWWWY\ Clear Wi
Max Hold
Min Hold
VYT I TN N YT
| Starf 914.800 MHz Stop 918.000 MHz
| #Res EW 30 kHz VEW 91 kHz Sweep 3.4 ms (601 pts) Vew
Marker X Axis Amplifude
915.000 MHz 18.64 dBm
917.800 MHz 22.77 dBm
Blank
More
10f2

| File Operation Status, C:\TEMP.WMF file saved

15 Channel
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Mkr1 918.000 MHz

LgAv

| Start 917.800 MHz
| #Res EW 30 kHz

Marker Trace
1 1)
2 (1)

VEW 91 kHz

X Axis
918.000 MHz
920.800 MHz

| File Operation Status, C:\TEMP.WMF file saved

21.79 dBm

Stop 921.000 MHz
Sweep 3.4 ms (601 pts)

Amplifude
2179dBm
15.37 dBm

T

a4t W oo Alnaasi o v\'\._m/\d\)‘w»vm.f\,/\ﬂ_,\ﬂn_ﬁ_m_ﬂ_

Marker

Select Marker

[
N
(]

1

Della

Delta Par
(Tracking Ref)
f

Re A

Span Pair

Span Center

Off

More
102

15 Channel

% Agilent 15:04:15 Jun 10,2020

|

| Ref 50.26 dBm
| Peak

1 Log

Atien 30 dB

 Offst
30.3
| dB

Lt D nlfallesn 000 A AN 8 Miatatn Aaal Ao nuvnl o

| Starf 920.800 MHz
| #Res EW 30 kHz

Marker

VEW 91 kHz

X Axis
921.000 MHz
924.000 MHz

| File Operation Status, C:\TEMP.WMF file saved

19.03 dBm

Stop 924.200 MHz

Sweep 3.64 ms (601 pis)

Amplifude
21.89dBm
19.03 dBm

[NV WYYV G

=
I
1w

Clear Write

Max Hold

Min Hold

Vew

Blank

More
10f2

16 Channel
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15.247(a)(1)(i) Time of Occupancy

Test Data Summary

Observation Period, Pobs is derived from the following:
B {20 Seconds |20 dB BW < 250kHz
9bs ™ 110 Seconds |20 dB BW > 250kHz

Antenna . Measured Limit
Port Operational Mode i) (Ms/Pobs) Results
1 Hopping 356 <400 Pass

Measured results are calculated as follows:

Dwell time = ( Z RF Burst On Time + z Control Signal On time

Bursts Control Pobs
Actual Calculated Values:
Parameter Value
Observation Period (Pobs): 20 second
Number of RF Bursts / Pobs: 8
On time of RF Burst: 44,5 ms
Number of Control or other signals / Pobs: | O
On time of Control or other Signals: 0
Total Measured On Time: 356 ms
Page 26 of 117
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2 Agilent 15:35:17 Jun 10, 2020 R T | Maker

\ AMkr1 89s
| Ref 40.26 dBm Atien 20 dB -73.44 dB Select Marker

Della

Delta Par
(Tracking Ref)
Ref

e

Span Pair
Span Center

Off

I

More

| Center 908.000 0 MHz Span 0 Hz 1012

| Res EW 30 kHz VEW 91 kHz Sweep 20 s (601 pts)
| File Operation Status, C:\TEMP.WMF file saved

8 Transmissions in 20s

I Agilent 15:30:02 Jun 10, 2020 R T Marker

N
| Ref 40.26 dBm Atten 20 dB -60.91dB Select Marker
#Peak 1 2 3 :
;’W’P’W‘\'V\"W”MMWP'W
Normal
Della
Delta Par
(Tracking Ref)
Ref A
| Center 908.000 0 MHz Span 0 Hz Span Pair
Res EW 1 NHz VEW 3 VHz Sweep 100 ms (601 pts) Span Center
Marker X Axis Amplifude
0s 2364 dBm
445ms -6091dB
Off
More
10f2

| File Operation Status, C:\TEMP.WMF file saved

Single Transmission
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Test Setup/Conditions

Test Location: Brea Lab A Test Engineer: Don Nguyen
Test Method: ANSI C63.10 (2013) Test Date(s): 6/10/2020
Configuration: land 2

EUT is placed on test bench and connected to an external DC power supply.
The EUT is set to continuous transmit.

Frequency Range: 908-924MHz

Frequency tested: 908, 916, 924MHz

Firmware power setting: High Power

Test Setup:

Duty Cycle: 100% (Test Mode)

Test Mode: Continuously transmitting

Environmental Conditions
25.4 | Relative Humidity (%):

Temperature (2C) | | 25

Test Equipment

Asset# Description Manufacturer Model Cal Date Cal Due

02869 Spectrum Analyzer Agilent E4440A 7/25/2019 7/25/2020

03432 Attenuator Aeroflex/Weinschel 90-30-34 10/22/2019 | 10/22/2021
32022-29094K-

P07243 Cable H&S 29094K-24TC 7/5/2018 7/5/2020

Test Data Summary — Voltage Variations

Configuration 1
Frequency Modulation VMinimum ViNominal VMaximum Max Deviation
(MHz) (dBm) (dBm) (dBm) from Vnominal (dB)
908 FSK 29.27 29.29 29.29 0.02
916 FSK 29.23 29.23 29.21 0.02
924 FSK 29.17 29.17 29.16 0.01
Note: Offset includes 0.46dB internal cable loss in internal antenna unit.
Parameter Definitions:
Measurements performed at input voltage Vnominal £ 15%. (AC and DC Input)
Parameter Value
VNominal: 115VAC / 5vVDC
VMinimum: 97VAC / 4.25VDC
VMaximum: 133VAC /5.75VDC
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Test Data Summary — Voltage Variations

Configuration 2
Frequency Modulation VMinimum VNominal VMaximum Max Deviation
(MHz) (dBm) (dBm) (dBm) from Vnominal (dB)
908 FSK 27.00 26.99 27.00 0.01
916 FSK 26.94 26.94 26.95 0.01
924 FSK 26.77 26.78 26.76 0.02
Investigated minimum and maximum voltage for both AC and DC input, worst case reported.
Parameter Definitions:
Measurements performed at input voltage according to manufacturer specification. (DC Input)
Parameter Value
VNominal: 13.8VDC
VMinimum: 7VDC
VMaximum: 18VvDC
Test Data Summary - RF Conducted Measurement
Limit = {SOdBm Conducted /36dBm EIRP | = 50 Channels
PMUE = 124dBm Conducted /30dBm EIRP | < 50 Channels (min 25)
Configuration 1
Frequency . . . Measured Limit
(MH2) Modulation Ant. Type / Gain (dBi) (dBm) (dBm) Results
908 FSK Internal/1.2 29.29 <30 Pass
916 FSK Internal/1.2 29.23 <30 Pass
924 FSK Internal/1.2 29.17 <30 Pass
Note: offset includes 0.46dB internal cable loss in internal antenna unit.
Test Data Summary - RF Conducted Measurement
Limit = {30dBm Conducted /36dBm EIRP | = 50 Channels
S = 124dBm Conducted /30dBm EIRP | < 50 Channels (min 25)
Configuration 2
Frequency . . . Measured Limit
(MHz) Modulation Ant. Type / Gain (dBi) (dBm) (dBm) Results
External Monopole/5
<
908 FSK External Rubber Duck/3 27.00 <30 Pass
External Monopole/5
<
916 FSK External Rubber Duck/3 26.95 <30 Pass
External Monopole/5
<
924 FSK External Rubber Duck/3 26.78 <30 Pass
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£ Agkeniiisiez2 Wi 220 B L. i

Mki1 907.937 MHz

|

| Ref 50.26 dBm Atien 30 dB 29.29 dBm Next Peak
Peak | Marker
907.937000 MHz Nexi Pk Right
X i
29.29 dBrr - :
Next Pk Left
Min Search

’\“MM»LM Pk-Pk Search

 a(l):

= AP e o

Center 908.000 MHz Span 2 MHz 1M°?r29
| #Res EW 300 kHz VEW 910 kHz Sweep 1 ms (601 pis)
iFfe Operation Status, C:\TEMP.WMF file saved
Configuration 1, Low Channel
% Agilenf 13:16:28 Jun 10, 2020 R T Peak Search
Mkr1 915.947 MHz
29.23 dBm Next Peak
Nexi Pk Right
Next Pk Left
Min Search

Pk-Pk Search

L a(l):

i MJW}AWWWWVWMWWWWW\WM{WW e

Center 916.000 MHz Span 2 MHz 1M°?rze
 #Res EW 300 kHz VEW 910 kHz Sweep 1 ms (601 pis)

iFre Operation Status, C:\TEMP.WMF file saved

Configuration 1, Middle Channel
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3 Agilent 13:17:50 Jun 10, 2020 R T Peak Search

’ Mki1 924.050 MHz

| Ref 50.26 dBm Atien 30 dB 29.17 dBm Next Peak
i
| Peak

Nexi Pk Right
Next Pk Left

Min Search

me Pk-Pk Search

it

| Center 924.000 MHz Span 2 MHz 1M°?'29
 #Res EW 300 kHz VEW 910 kHz Sweep 1 ms (601 pis)
| File Operation Status, C:\TEMP.WMF file saved

Configuration 1, High Channel

?-?C‘ Agilsni 08:32:56 Jun 11, 2020 R 1F Peak Search

’ Mkl 908.043MHz |

 Ref 49.8 dBm Atten 30 dB 26.99 dBm Next Peak
| Peak

Nexi Pk Right
Next Pk Left
Min Search
Pk-Pk Search

= s

| Center 908.000 MHz Span 2 MHz
| #Res EW 300 kHz VEW 910 kHz Sweep 1 ms (601 pis)
fCopynght 2000-2012 Agilent Technologies

More
10f2

Configuration 2, Low Channel

Page 32 of 117
Report No.: 103955-26



d AI\N\'ATesting the Future
LABORATORIES, INC.

¥: Agilenf 08:33:43 Jun 11, 2020 R T Peak Search

" Mki1 915.953 MHz

| Ref 49.8 dBm Atien 30 dB 26.94 dBm Next Peak
| Peak
Nexi Pk Right
Next Pk Left
Min Search

Pk-Pk Search

WWMWMW MWMWW i

| Center 916.000 MHz Span 2 MHz 1M°?'29
 #Res EW 300 kHz VEW 910 kHz Sweep 1 ms (601 pis)

| File Operation Status, C:\TEMP.WMF file saved

Configuration 2, Middle Channel

?-?C‘ Agilsni 08:36:49 Jun 11, 2020 R 1F Peak Search

Mkr1 923.943 MHz

|

 Ref 49.8 dBm Atten 30 dB 26.78 dBm Next Peak
| Peak
Nexi Pk Right
Next Pk Left
Min Search

Pk-Pk Search

A

| Center 924.000 MHz Span 2 MHz 1M°?'29
 #Res EW 300 kHz VEW 910 kHz Sweep 1 ms (601 pis)

i‘vFre Operation Status, C:\TEMP.WMF file saved

Configuration 2, High Channel
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Test Setup / Conditions / Data

Test Location: CKC Laboratories Inc. « 110 N. Olinda P1. « Brea, CA 92823 « 714-993-6112
Customer: Itron, Inc.
Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 103955 Date: 6/11/2020
Test Type: Conducted Emissions Time: 09:42:55
Tested By: Don Nguyen Sequence#: 1
Software: EMITest 5.03.12

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 1

Support Equipment:

Device Manufacturer Model # S/N
Configuration 1

Test Conditions / Notes:

The EUT is placed on test bench. USB port is connected to a touchscreen tablet.
The computer is sending command to the EUT using software MC3 SuperRaptor Test ver.4.0.3.5.
The EUT is set to continuously transmit.

Operating frequency: 908MHz, 916MHz, 924MHz
Frequency of measurement: 9kHz-9.28GHz
RBW=100kHz, VBW=300kHz

Test Method: ~ ANSI C63.10 (2013)
Temperature (°C): 24.9
Relative Humidity (%): 33

Page 35 of 117
Report No.: 103955-26



d ‘wvATesting the Future
LABORATORIES, INC.

Itron, Inc. WOZ#: 103955 Sequence#: 1 Date: 6/11/2020
15.247(d) Conducted Spurious Emissions Test Distance: None Antenna Port

140 =
120 -
100 =
S g0
<
i o @
60 -
40 -
20 -
-n L] g T LR | L] L] lllllll L] LR | L] rrnmnng L] Trrn
9k 100k M 10M 100M 1G 9.28G
Freguency [k=kHz M=MHz G=GHz]
Readings O Pezsk Readings
% QP Readings 4  Average Readings
w Ambient Software Version: 5.03.12
— 1 -15.247(d) Conducted Spurious Emissions
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
AN02869 Spectrum Analyzer  E4440A 7/25/2019 7/25/2020
T1 ANO03432 Attenuator 90-30-34 10/22/2019 10/22/2021
T2 ANP07243 Cable 32022-29094K-  7/5/2018 7/5/2020
29094K-24TC
Measurement Data: Reading listed by margin. Test Distance: None
# Freq Rdng T1 T2 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuVv dBuv dB Ant
1 2771.842M 38.7 +29.7 +0.3 +0.0 68.7 116.3 -47.6  Anten
2 2748.140M 385 +29.7 +0.3 +0.0 68.5 116.3 -47.8  Anten
3 2724.133M 384 +29.7 +0.3 +0.0 68.4 116.3 -47.9  Anten
4 1815.893M 38.6 +29.6 +0.2 +0.0 68.4 116.3 -47.9  Anten
5 1847.882M 38.2 +29.6 +0.2 +0.0 68.0 116.3 -48.3  Anten
6 1832.103M 38.0 +29.6 +0.2 +0.0 67.8 116.3 -48.5  Anten
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Test Location: CKC Laboratories Inc. « 110 N. Olinda Pl. « Brea, CA 92823 + 714-993-6112
Customer: Itron, Inc.
Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 103955 Date: 6/11/2020
Test Type: Conducted Emissions Time: 09:12:44
Tested By: Don Nguyen Sequence#: 0
Software: EMITest 5.03.12

Equipment Tested:
Device Manufacturer Model # S/N
Configuration 2

Support Equipment:

Device Manufacturer Model # S/N
Configuration 2

Test Conditions / Notes:

The EUT is placed on test bench. USB port is connected to a touchscreen tablet.
The computer is sending command to the EUT using software MC3 SuperRaptor Test ver.4.0.3.5.
The EUT is set to continuously transmit.

Operating frequency: 908MHz, 916 MHz, 924MHz
Frequency of measurement: 9kHz-9.28GHz
RBW=100kHz, VBW=300kHz

Test Method: ~ ANSI C63.10 (2013)
Temperature (°C): 24.9
Relative Humidity (%): 33

Page 37 of 117
Report No.: 103955-26



d ‘wvATesting the Future
LABORATORIES, INC.

Itron, Inc. WOZ#: 103955 Sequence#: 0 Date: 6/11/2020
15.247(d) Conducted Spurious Emissions Test Distance: None Antenna Port

140 =
120 =
100 =
S g0
< -
60 -
40 -
20 -
-n L] g T LR | L] llllllll L] LR | L] rrnmnng L] LA
9k 100k M 10M 100M 1G 9.28G
Freguency [k=kHz M=MHz G=GHz]
Readings O Pezsk Readings
x QP Readings 4 Average Readings
w Ambient Software Version: 5.03.12
— 1 -15.247(d) Conducted Spurious Emissions
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
AN02869 Spectrum Analyzer  E4440A 7/25/2019 7/25/2020
T1 ANO03432 Attenuator 90-30-34 10/22/2019 10/22/2021
T2 ANP07243 Cable 32022-29094K-  7/5/2018 7/5/2020
29094K-24TC
Measurement Data: Reading listed by margin. Test Distance: None
# Freq Rdng T1 T2 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuVv dBuv dB Ant
1 2723.849M 36.3 +29.7 +0.3 +0.0 66.3 114.0 -47.7  Anten
2 2747.833M 358 +29.7 +0.3 +0.0 65.8 114.0 -48.2  Anten
3 1816.101M 348 +29.6 +0.2 +0.0 64.6 114.0 -49.4  Anten
4 1831.897M 347 +29.6 +0.2 +0.0 64.5 114.0 -49.5  Anten
5 2772.143M 340 +29.7 +0.3 +0.0 64.0 114.0 -50.0 Anten
6 1847.887TM 33.8 +29.6 +0.2 +0.0 63.6 114.0 -50.4  Anten
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Band Edge

Configuration 1

Limit applied: Max Power/100kHz - 20dB.
Operating Mode: Single Channel (Low and High)

Band Edge Summary

Frequency . Measured Limit
Modul Resul
(MHz) odulation (dBm) (dBm) esults
902 FSK -43.31 <9.3 Pass
928 FSK -40.90 <9.3 Pass

Note: offset includes 0.46dB internal cable loss in internal antenna unit.

Band Edge Summary
Limit applied: Max Power/100kHz - 20dB.
Operating Mode: Hopping
Configuration 1

Frequency . Measured Limit
(MHz) Modulation (dBm) (dBm) Results
902 FSK -43.19 <9.3 Pass
928 FSK -42.98 <9.3 Pass

Note: offset includes 0.46dB internal cable loss in internal antenna unit.

Band Edge Summary

Limit applied: Max Power/100kHz - 20dB.
Operating Mode: Single Channel (Low and High)

Configuration 2

Frequency . Measured Limit
(MHz) Modulation (dBm) (dBm) Results
902 FSK -35.05 <7.4 Pass
928 FSK -36.28 <7.4 Pass

Band Edge Summary

Configuration 2

Limit applied: Max Power/100kHz - 20dB.
Operating Mode: Hopping

Frequency . Measured Limit
(MHz) Modulation (dBm) (dBm) Results
902 FSK -36.11 <7.4 Pass
928 FSK -36.00 <7.4 Pass
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Band Edge Plots

’,

¥ Agilenf 09:45:40 Jun 11, 2020 R T Trace
Nkr1 902.00 MHz
| Ref 40.3 dBm Atten 20 dB sy cem | , Trace ]
Clear Wrile
Max Hold
Min Hold
Vew
| Display Line e
9.30 dBm % m
A T Y Y WL A
More
Center 899.50 MHz Span 20 MHz 1012
| #Res EW 100 kHz VEW 300 kHz Sweep 1.92 ms (601 pis)
iFfe Operation Status, C:\TEMP.WMF file saved

Configuration 1, Low Channel

-2 Agilent 09:48:20 Jun 11, 2020 - T Trace
Nkr1 928.00 NHz

Atten 20 dB .40.90 dBm Trace

1 2 3
Clear Wrile

Max Hold

Min Hold
Vew
FTun Blank

Swp M
J
e MWHNWW e

Center 931.80 MHz Span 20 NHz 1M0?'Ze

VEW 300 kHz Sweep 1.92 ms (601 pis)

| #Res EW 100 kHz
iFre Operation Status, C:\TEMP.WMF file saved ]

Configuration 1, High Channel
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2 Agilent 09:46:35 Jun 11,2020

Atien 20 dB

PO IS | BN | P |
i T

Span 20 MHz
Sweep 1.92 ms (601 pis)

| Center 899.50 MHz
| #Res EW 100 kHz VEW 300 kHz

| File Operation Status, C:\TEMP.WMF file saved

R

Nkr1 902.00 NHz
4319 dBm

Trace

Trace
2 3

=

Clear Wrile

Max Hold

Min Hold

Vew

Blank

More
102

Configuration 1, Low Channel — Hopping

% Agilent 09:47:18 Jun 11,2020

|

 Ref 40.3 dBm
| Peak

Atlen 20 dB

1

\zam o 11 ol

| Center 931.80 MHz

| #Res EW 100 kHz VEW 300 kHz

i‘vFre Operation Status, C:\TEMP.WMF file saved

s

ym
ARy

Span 20 MHz

Nkr1 928.00 NHz
42,98 dBm

Sweep 1.92 ms (601 pis)

=
I
1w

Clear Write

Max Hold

Min Hold

Vew

Blank

More
10f2

Configuration 1, High Channel — Hopping
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¥ Agilenf 08:56:24 Jun 11, 2020 R T Trace
!Ref 49.8 dBm Atten 30 dB 35.05 dBm Trace
| Peak 1 2 3
Clear Write
Max Hold
Min Hold
Vew
\J\N"M Blank
f
1 \m [ r
Y ot Wl
ot/ P AV, il PVl
| Center 903.900 MHz Span 10 MHz 1012
 #Res EW 100 kHz VEW 300 kHz Sweep 1 ms (601 pis)

Configuration 2, Low Channel

-2 Agileni 08:52:47 Jun 11, 2020 RO Freg/Channel

|

Center Freq
| Ref 49.8 dB Atten 30 B 36.28 6B
| Peak — = | 026 000000 MHz

Starl Freq
923.000000 MHz

Stop Freq
933.000000 MHz

CF Siep
1.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On off

™ Lol i

| Center 928.000 MHz Span 10 MHz
| #Res EW 100 kHz VEW 300 kHz Sweep 1 ms (601 pis)

i‘vFre Operation Status, C:\TEMP.WMF file saved

Configuration 2, High Channel
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R

Mkr1 902.000 MHz
-36.11 dBm

¥ Agilent 08:55:18 Jun 11,2020 T

| Ref 49.8 dBm
| Peak

Atien 30 dB

Trace

Trace
2 3

=

Clear Wrile

Max Hold

Min Hold

Vew

Blank

s WMWWWWWM
" AL SR

| Center 903.900 MHz Span 10 MHz
 #Res EW 100 kHz VEW 300 kHz Sweep 1 ms (601 pis)

| File Operation Status, C:\TEMP.WMF file saved

More
102

Configuration 2, Low Channel — Hopping
¥ Agilenf 08:54:17 Jun 11, 2020 R T Trace
’ Mki1 928.000 MHz
| Ref 49.8 dBm Atten 30 dB -36.00 dBm Trace
| Peak 2 3
Clear Write
Max Hold
Min Hold
Vew
| Blank
Swp
e AT T
Wb «m Ve
| Center 928.000 MHz Span 10 MHz 1012
| #Res EW 100 kHz VEW 300 kHz Sweep 1 ms (601 pis)
[ File Operation Status, C:\TEMP.WMF file saved I

Configuration 2, High Channel - Hopping
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Test Setup/Conditions

Test Location: Brea Lab A Test Engineer: Don Nguyen

Test Method: ANSI C63.10 (2013) Test Date(s): 6/25/2020

Configuration: 56,7,8,9, 10

Setup The EUT is placed on Styrofoam platform and connected to DC power supply. USB port is

connected to a touchscreen tablet. The computer is sending command to the EUT using
software MC3 SuperRaptor Test ver.4.0.3.5. The EUT is set to continuously transmit.

Operating frequency: 908MHz, 916MHz, 924MHz
Frequency of measurement: 9kHz-9.28GHz

9kHz to 150kHz RBW=0.2kHz, VBW=0.6kHz.
150kHz to 30MHz RBW=9kHz, VBW=27kHz.
30-1000MHz, RBW=120kHz, VBW=360kHz
1000-9280MHz, RBW=1MHz, VBW=3MHz
RBW=100kHz, VBW=300kHz (-20dB limit)

Note: The EUT is rotated in three orthogonal axis. Data represents the worst-case
configuration.

For band edge measurement, data was measured with 10” tablet.
Measurement was verified again with 7” tablet and no change was observed.

Environmental Conditions
Temperature(‘-’C)| 24.9 Relative Humidity (%): | 54
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Test Setup / Conditions / Data

Test Location: CKC Laboratories * 100 North Olinda Place * Brea CA 92823+ 714 993-6112
Customer: Itron, Inc.
Specification: 15.247(d) / 15.209 Radiated Spurious Emissions

Work Order #: 103955 Date: 6/24/2020
Test Type: Maximized Emissions Time: 13:54:45
Tested By: Don Nguyen Sequence#: 5
Software: EMITest 5.03.12

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 5

Support Equipment:

Device Manufacturer Model # S/N
Configuration 5

Test Conditions / Notes:

The EUT is placed on Styrofoam platform and connected to DC power supply. USB port is connected to a
touchscreen tablet. The computer is sending command to the EUT using software MC3 SuperRaptor
Test ver.4.0.3.5.

The EUT is set to continuously transmit.

Operating frequency: 908MHz, 916 MHz, 924MHz
Frequency of measurement: 9kHz-9.28GHz

9kHz to 150kHz RBW=0.2kHz, VBW=0.6kHz.
150kHz to 30MHz RBW=9kHz, VBW=27kHz.
30-1000MHz, RBW=120kHz, VBW=360kHz
1000-9280MHz, RBW=1MHz, VBW=3MHz
RBW=100kHz, VBW=300kHz (-20dB limit)

Duty cycle correction is 20Log(.0445/.1)=-7.0dB

The worst case emission were verified with power supply on and off the table. No change in emission level was
observed.
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Itron, Inc. WOZ#: 103955 Sequence#: 5 Date: 6/24/2020
15.247(d) / 15.209 Radiated Spurious Emissions Test Distance: 2 Meters Horiz

140
120 =
100 =
5 804
< s
" 60~
L) L
40 = 9
il ~
20 -
Sk 100k 10M 100M 1G 9.28G
Frequency [k=kHz M=MHz G=GHz]
Readings O Peak Readings
x QP Readings 4 Average Readings
w Ambient Software Version: 5.03.19
— 1-15.247(d) / 15.209 Radiated Spurious Emissions
Test Equipment:
ID Asset# Description Model Cal Date Cal Due Date
AN00314  Loop Antenna 6502 4/13/2020  4/13/2022
T1 ANO02869  Spectrum Analyzer E4440A 7/25/2019  7/25/2020
T2 ANP05198 Cable-Amplitude +15C to +45C (dB) 8268 12/4/2018  12/4/2020
T3 ANP05281 Attenuator 1B 4/7/2020 4/7/2022
T4 ANO01993  Biconilog Antenna CBL6111C 6/11/2019  6/11/2021
T5 ANO0309  Preamp 8447D 12/24/2019 12/24/2021
T6 ANP0O5050 Cable RG223/U 12/24/2018 12/24/2020
T7 ANP06360 Cable L1-PNMNM-48 8/8/2019 8/8/2021
T8 ANO00786 Preamp 83017A 5/20/2020 5/20/2022
T9 ANP07243 Cable 32022-29094K- 5/29/2020 5/29/2022
29094K-24TC
T10 ANO03169  High Pass Filter HM1155-11SS 5/8/2019 5/8/2021
T11 ANO00849  Horn Antenna 3115 3/17/2020  3/17/2022
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Measurement Data: Reading listed by margin. Test Distance: 3 Meters

# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
T5 T6 T7 T8
T9 T10 T11
MHz dBuvV dB dB dB dB Table dBuVv/m dBuV/m dB Ant

1 7263.790M 46.5 +0.0 +0.0 +0.0 +0.0 +0.0 52.4 54.0 -16  Horiz
+0.0 +0.0 +6.1  -37.2
+0.8 +0.2  +36.0

2 9159.557M 41.6 +0.0 +0.0 +0.0 +0.0 +0.0 50.9 54.0 -3.1 Vert
Ave +0.0 +0.0 +6.9 -36.6
+0.9 +0.2 4379

A 9159.557TM 48.6 +0.0 +0.0 +0.0 +0.0 +0.0 57.9 54.0 +3.9  Vert
+0.0 +0.0 +6.9 -36.6
+0.9 +0.2 4379

4 9079.503M 41.6 +0.0 +0.0 +0.0 +0.0 +0.0 50.7 54.0 -3.3 Vert
Ave +0.0 +0.0 +6.8 -36.7
+1.0 +0.1 +37.9

A 9079.503M 48.6 +0.0 +0.0 +0.0 +0.0 +0.0 57.7 54.0 +3.7 Vert
+0.0 +0.0 +6.8 -36.7
+1.0 +0.1 +37.9

6 7327.743M 43.4 +0.0 +0.0 +0.0 +0.0 +0.0 49.4 54.0 -4.6  Horiz
+0.0 +0.0 +6.1 -37.3
+0.8 +0.2  +36.2

7 7392.307M 43.2 +0.0 +0.0 +0.0 +0.0 +0.0 49.3 54.0 -4.7  Horiz
+0.0 +0.0 +6.1 -37.3
+0.8 +0.2  +36.3

8 7391.980M 43.2 +0.0 +0.0 +0.0 +0.0 +0.0 49.3 54.0 -4.7  Horiz
+0.0 +0.0 +6.1 -37.3
+0.8 +0.2  +36.3

9 2723.977M 53.1 +0.0 +0.0 +0.0 +0.0 +0.0 48.3 54.0 -5.7  Horiz
+0.0 +0.0 +3.4 -385
+0.5 +0.2  +29.6

10 4540.130M 477 +0.0 +0.0 +0.0 +0.0 +0.0 48.3 54.0 -5.7 Horiz
+0.0 +0.0 +45 374
+0.7 +0.2 +326

11 7392.290M 42.0 +0.0 +0.0 +0.0 +0.0 +0.0 48.1 54.0 -5.9 Vert
Ave +0.0 +0.0 +6.1 -37.3
+0.8 +0.2 +36.3

A 7392.290M 49.0 +0.0 +0.0 +0.0 +0.0 +0.0 55.1 54.0 +1.1 Vert
+0.0 +0.0 +6.1 -37.3
+0.8 +0.2  +36.3

13 2747.693M 52.7 +0.0 +0.0 +0.0 +0.0 +0.0 48.0 54.0 -6.0  Horiz
+0.0 +0.0 +34 -385
+0.5 +0.2 +29.7

14 4620.517M 47.3 +0.0 +0.0 +0.0 +0.0 +0.0 48.0 54.0 -6.0  Horiz
+0.0 +0.0 +4.5 -374
+0.7 +0.2  +32.7

15 4619.637M 47.3 +0.0 +0.0 +0.0 +0.0 +0.0 48.0 54.0 -6.0 Vert
+0.0 +0.0 +4.5 -374
+0.7 +0.2 4327
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16 4540.113M 47.3 +0.0 +0.0 +0.0 +0.0 +0.0 47.9 54.0 -6.1 Vert
+0.0 +0.0 +45 -374
+0.7 +0.2  +32.6

17 7263.633M 41.8 +0.0 +0.0 +0.0 +0.0 +0.0 41.7 54.0 -6.3 Vert
Ave +0.0 +0.0 +6.1 -37.2
+0.8 +0.2  +36.0

N 7263.633M 48.8 +0.0 +0.0 +0.0 +0.0 +0.0 54.7 54.0 +0.7 Vert
+0.0 +0.0 +6.1 -37.2
+0.8 +0.2  +36.0

19 2772.050M 50.8 +0.0 +0.0 +0.0 +0.0 +0.0 46.2 54.0 -7.8  Horiz
+0.0 +0.0 +3.5 -385
+0.5 +0.2  +29.7

20 7328.140M 39.5 +0.0 +0.0 +0.0 +0.0 +0.0 45.5 54.0 -8.5 Vert
Ave +0.0 +0.0 +6.1  -37.3
+0.8 +0.2  +36.2
A 7328.140M 46.5 +0.0 +0.0 +0.0 +0.0 +0.0 525 54.0 -15 Vert

+0.0 +0.0 +6.1 -37.3
+0.8 +0.2  +36.2

22 7263.790M 39.5 +0.0 +0.0 +0.0 +0.0 +0.0 454 54.0 -8.6  Horiz
+0.0 +0.0 +6.1 -37.2
+0.8 +0.2  +36.0

23 4580.290M 44.2 +0.0 +0.0 +0.0 +0.0 +0.0 44.8 54.0 -9.2 Vert
+0.0 +0.0 +45 -374
+0.7 +0.2  +32.6

24 2772.103M 48.5 +0.0 +0.0 +0.0 +0.0 +0.0 43.9 54.0 -10.1  Vert

Ave +0.0 +0.0 +3.5 -385
+0.5 +0.2 +29.7
AN 2772.103M 555 +0.0 +0.0 +0.0 +0.0 +0.0 50.9 54.0 -3.1 Vert

+0.0 +0.0 +3.5 -385
+0.5 +0.2  +29.7

26 2724.303M 48.1 +0.0 +0.0 +0.0 +0.0 +0.0 43.3 54.0 -10.7  Vert

Ave +0.0 +0.0 +3.4 -385
+0.5 +0.2 +29.6
N 2724.303M 55.1 +0.0 +0.0 +0.0 +0.0 +0.0 50.3 54.0 -3.7 Vert

+0.0 +0.0 +3.4 -385
+0.5 +0.2 +29.6

28 2748.123M 46.1 +0.0 +0.0 +0.0 +0.0 +0.0 41.4 54.0 -12.6 Vert

Ave +0.0 +0.0 +3.4 -385
+0.5 +0.2 +29.7
N 2748.123M 53.1 +0.0 +0.0 +0.0 +0.0 +0.0 48.4 54.0 -5.6 Vert

+0.0 +0.0 +3.4 -385
+0.5 +0.2 +29.7

30 173.100M 36.6 +0.0 +2.4 +5.9 +95 +0.0 26.6 43.5 -16.9  Vert
-28.0 +0.2 +0.0 +0.0
+0.0 +0.0 +0.0

31 167.900M 334 +0.0 +2.4 +59 +10.0 +0.0 23.9 43.5 -19.6  Horiz
-28.0 +0.2 +0.0 +0.0
+0.0 +0.0 +0.0
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Test Location: CKC Laboratories * 100 North Olinda Place * Brea CA 92823+ 714 993-6112
Customer: Itron, Inc.
Specification: 15.247(d) / 15.209 Radiated Spurious Emissions

Work Order #: 103955 Date: 6/24/2020
Test Type: Maximized Emissions Time: 17:36:28
Tested By: Don Nguyen Sequence#: 4
Software: EMITest 5.03.12

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 6

Support Equipment:

Device Manufacturer Model # S/N
Configuration 6

Test Conditions / Notes:

The EUT is placed on Styrofoam platform and connected to DC power supply. USB port is connected to a
touchscreen tablet. The computer is sending command to the EUT using software MC3 SuperRaptor
Test ver.4.0.3.5.

The EUT is set to continuously transmit.

Operating frequency: 908MHz, 916 MHz, 924MHz
Frequency of measurement: 9kHz-9.28GHz

9kHz to 150kHz RBW=0.2kHz, VBW=0.6kHz.
150kHz to 30MHz RBW=9kHz, VBW=27kHz.
30-1000MHz, RBW=120kHz, VBW=360kHz
1000-9280MHz, RBW=1MHz, VBW=3MHz
RBW=100kHz, VBW=300kHz (-20dB limit)

Duty cycle correction is 20Log(.0445/.1)=-7.0dB
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Itron, Inc. WOZ#: 103955 Sequence#: 4 Date: 6/24/2020
15.247(d) / 15.205 Radiated Spurious Emissions Test Distance: 3 Meters Vert

140
120 =
100 =
5 804
< s
" 604
40 = T
. -
20 -
-n L] rrrnn T LI ARE] | L] LB R RAL) | L] rrrnng
Sk 100k ™M 10M 100M 1G 9.28G
Frequency [k=kHz M=MHz G=GHz]
Readings O Peak Readings
x QP Readings 4 Average Readings
w Ambient Software Version: 5.03.19
— 1-15.247(d) / 15.209 Radiated Spurious Emissions
Test Equipment:
ID Asset# Description Model Cal Date Cal Due Date
AN00314  Loop Antenna 6502 4/13/2020  4/13/2022
T1 AN02672  Spectrum Analyzer E4446A 3/13/2019  3/13/2021
T2 ANP05198 Cable-Amplitude +15C to +45C (dB) 8268 12/4/2018  12/4/2020
T3 ANP05281 Attenuator 1B 4/7/2020 4/7/2022
T4 ANO01993  Biconilog Antenna CBL6111C 6/11/2019  6/11/2021
AN00309  Preamp 8447D 12/24/2019 12/24/2021
ANPO5050 Cable RG223/U 12/24/2018 12/24/2020
T5 ANP06360 Cable L1-PNMNM-48 8/8/2019 8/8/2021
T6 ANO00786 Preamp 83017A 5/20/2020 5/20/2022
T7 ANP07243 Cable 32022-29094K-29094K- 5/29/2020 5/29/2022
24TC
T8 ANO03169  High Pass Filter HM1155-11SS 5/8/2019 5/8/2021
T9 ANO00849  Horn Antenna 3115 3/17/2020 3/17/2022
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