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LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the
following:

®a

lACCREDITEDI
TESTING CERT #1255.01

A2LA — American Association for Laboratory Accreditation

Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation

A2LA Certificate Number: 1255.01

)
)

;@@af

Federal Communications Commission (FCC) — USA

Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948

FCC Registration Number: 90756

I *I Industrie  Industry
Canada  Canada
I+l

Canada

Industry Canada

On file, 3 Meter Semi-Anechoic Chamber based on RSS-GEN - Issue 4

File Number: I1C 3088-2

On file, 3 Meter Semi-Anechoic Chamber based on RSS-GEN - Issue 4

File Number: IC 3088-3

q

U. S. Conformity Assessment Body (CAB) Validation

Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article

10.2).
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union
Telecommunication Equipment — Council Directive 99/5/EC, Annex V.

Date of Validation: November 20, 2002

Notified Body Identification Number: 1243
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1.0

In November 2015 the EUT, 940-0132 Module, as provided by Rain Bird Corporation was test

Summary of Test Report

and MEETS the following requirements:

FCC IC , Measurement Compliance
Requirement | Requirement LSRRl EEIE Procedure (Yes/No)
RSS-247 6 dB Bandwidth of a Digital ANSI C63.10-2013
15.247 (2)(2) Section 5.2 (1) Modulation System Section 11.8 Yes
15.247(b) & RSS-247 Maximum Outout Power ANSI C63.10-2013 Yes
1.1310 Section 5.4 (4) b Section 11.9
RSS-247 Power Spectral Density ofa| ANSI C63.10-2013
15.247 (e) Section 5.2 (2) Digital Modulation System Section 11.10 ves
RF Conducted Spurious
15.247(d) RS.S'247 Emissions at the Transmitter ANSI C.63'10-2013 Yes
Section 5.5 . Section 11.11
Antenna Terminal
15.247(c), RSS-GEN . . . ANSI C63.10-2013
15.209& | Section 8.9, Transm'gi;ﬁii?ézt%‘;fdrg'ss'onS Section 11.12 Yes
15.205 8.10 (6.3,6.5,6.6)
RSS-GEN . ANSI C63.10-2013
2.1055 (d) Section 6.11 Frequency Stability Section 6.8 Yes
15.207 RSS-GEN Power Line Conducted ANSI C63.10-2013 Yes
15.107 Section 8.8 Emissions Measurements Section 6.2
15.109 RSS-GEN Receive Mode (Digital Device) ANSI C63.4-2014 Yes
' Section 7 Radiated Emissions Section 8
2.0 Test Facilities

All testing was performed at:

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) t
the requirements of ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibrat
and Testing Laboratories”.
LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless othery

noted.

LS Research, LLC

W66 N220 Commerce Court

Cedarburg, Wisconsin, 53012 USA
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3.0 Client Information

Manufacturer Name: Rain Bird Corporation
Address: 6991 E. Southpoint Road, Tucson, AZ 85756
Contact Person: Anderson Micu

3.1 Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: 940-0132 Module

Model Number: 940-0132

Serial Number: None (Engineer Sample)
FCC ID: 2AGQP-F5500

IC: 20936-F5500

3.2 Product Information
IEEE 802.11 b/g/n (20 MHz channels only) with chip antennas (diversity)
3.3 Modifications Incorporated In the EUT for Compliance Purposes

None noted at time of test

3.4  Deviations & Exclusions from Test Specifications

None noted at time of test

3.5 Additional Information

Programmed for continuous transmit and receive on channels 1-11 (2412-2462 MHz) using specia
test fixture with UART to USB connection to PC running TiWi-C-W Eval Tool V1.3.0.0.
EUT fitted with temporary connection for RF Conducted measurements
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4.0

5.0

Conditions of Test

Environmental:
Temperature: 20-25°C
Relative Humidity:  30-60%
Atmospheric Pressure: 86-106 kPa

Mains Voltage: 120 VAC 60 Hz (24 VAC supplied to EUT)

Test Equipment

All test equipment is calibrated by a calibration laboratory accredited by A2LA to the
requirements of ISO 17025. For a complete list of test equipment and calibration dates,
Appendix A. Unless otherwise noted, resolution bandwidth of measuring instrument us
during testing for given frequency range, see below.

Frequency Range Resolution Bandwidth
9 kHz — 150 kHz 200 Hz

150 kHz — 30 MHz 9 kHz

30 MHz — 1000 MHz 120 kHz

Above 1000 MHz 1 MHz

see
ed
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6.0

Conformance Summary

The EUT was found to MEET the requirements as described within the specification of FGC

Title 47, CFR Part 15.247, 15.207, Industry Canada RSS-247, Issue 1 (2015), Annex 8, RES-

GEN Issue 4 (2014).

If some emissions are seen to be within 3 dB of their respective: limits

As these levels are within the tolerances of the test equipment and site employed, there
possibility that this unit, or a similar unit selected out of production may not meet th
required limit specification if tested by another agency.

is a

LS Research, LLC certifies that the data contained herein was taken under conditions that

meet or exceed the requirements of the test specifications. The results in this Test Re
apply only to the item(s) tested on the above-specified dates. Any modifications made to
EUT subsequent to the indicated test date(s) will invalidate the data herein, and void t
certification.

Prepared For: Rain Bird Corporation Name: 940-0132 Module
Report: TR 315260 Model: 940-0132
LSR: C-2343 Serial: None (Eng. Sample)

Page 7 of 58

bort
the
his




Appendix A — Test Equipment

Wireless Product Devel opment

l" LS RESEARCH LLC
A

Equipment Calibration

Diate : 8-Oct-2015 Type Test: Emissions Job#: C-2343
Prepared By: Adam Alger Customer: Rain Bird Corporaticn Guote #: 315260
NOJ Azset # |Desc_lipti0n |Manufactuler |M0del # |Serial # |Cal Date |Cal Diue Date |EguiEment Status
1 AL SE000E Eliconizal Antenna EMCO 9210 EM-2280 2612018 2HEI201E Ative Calibration
2 AL 9E0IE3 Log Periodic Antenna &.H. Systemns, In SAS-512-2 00 IMER2ME SMGIRZ0IE Auctive Calibration
3 AL 9E01ES Diouble Ridae Horn Antenna ETS Lindgren 207 109300 TIz018 Tiaz01E Ative Calibration
4 EE 360153 0.8 - 21GHz LI& Pelini-Circuits ZVA-Z13K-5e F4O411007 Tiaz0s Tarz01E Active Calibration
& EESE0029 LISh - 168, COM-POWER  LI-2154 191943 2208 H2201E Ative Calibration
& EE 360035 30354 MEE 26 5GHz Receiver Agilent [WETIREE MIYEIZI0148 Si62015 SIGR2016 Active Calibration
T EESE0M4E Std. Gain Horn Ant. wipreamp By, Micro § ER WLAE22-4 { HED-09 122001 2N312Me 2naz20E Ative Calibration
i ;
Project Engineer: </, iy Gluality Assurance: fu L
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location | LS Research, LLC

General
Measurement | ANSI C63.10 Section 6.7
Procedure
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B.1.1 — RF Conducted — Fundamental Bandwidth

Manufacturer | Rain Bird Corporation
Date 11-12-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
FCC 15.247 (a)(2)
Al [PE IC RSS-247 Section 5.2(1)
Specific
Measurement | ANSI C63.10-2013 Section 11.8
Procedure
Additional
Description of | Peak detector used
Measurement
ﬁg?étéonal Continuous transmit modulated used for this test.

Table - Antenna 1

Mode Mode Frequency 6 d:‘AE;TS 99 % BW ?Bt\il\?
(802.11) (Mbps) (MHz) (MHz) (MHz) (MHz)
2412 8.09 10.96 13.17
b 2437 8.08 10.95 13.18
2462 8.08 10.74 12.90
2412 16.38 17.24 20.61
g 2437 16.38 17.20 20.58
2462 16.38 17.21 20.55
2412 17.63 18.28 20.97
n 6.5 2437 17.62 18.26 20.92
2462 17.64 18.19 20.99

Antenna 2
Mode Mode Frequency 6 d:‘AIZ;TS 99 % BW ?3‘33
(802.11) (Mbps) (MHz) (MH2) (MHz) (MH2)
2412 8.08 11.41 13.25
b 2437 8.06 11.30 13.23
2462 8.09 10.90 13.16
2412 16.42 17.23 20.58
g 2437 16.41 17.24 20.57
2462 16.40 17.22 20.49
2412 17.62 18.25 21.05
n 6.5 2437 17.64 18.28 21.02
2462 17.62 18.25 20.95
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Antenna 1
Plots 802.11b — 1 Mbps
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Antenna 1
802.11b — 6 Mbps
Low Chanr_lel — 2412 MHz
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—
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Antenna 1
802.11n — 6.5 Mbps
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Antenna 2
Plots 802.11b — 1 Mbps
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Transmit Freq Error 120.19 kHz OBW Power 99.00 %

x dB Bandwidth 13.16 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2
802.11b — 6 Mbps

Low Changel — 2412 MHz

‘Marker 1 2.4133 GHz Comer Fregq: 2412000000 GHz Radi .

Trig: Fres Run AvgMoid:>10110
MFGaincLow | WAten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

Ref 30.00 dBm

VBW 1 MHz
Occupied Bandwidth Total Power 20.7 dBm
16.575 MHz

Transmit Freq Error 23.049 kHz OBW Power 99.00 %
x dB Bandwidth 16.42 MHz x dB -6.00 dB

‘Marker 1 2.4143 GHz Comner Freq: 2412000000 GHz Radie 51 None
- AvgMold> 1010
Ext Gsin: -10.00 68 Radic Davies: BTS

er 2412 GHz
BW 300 kHz VBW 3 MHz

Occupied Bandwidth Total Power 20.5 dBm
17.230 MHz

Transmit Freq Error 42.T66 kHz OBW Power 99.00 %

x dB Bandwidth 20.58 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

Mid Chann_el — 2437 MHz

Trig: Fres Run AvgMoid:>10110
WArten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

iCenter 2.437 GHz
W_100 kHz VEW 1MHz
Occupied Bandwidth Total Power
16.581 MHz
Transmit Freq Error 16.273 kHz OBW Power
x dB Bandwidth 16.41 MHz % dB

Cemter Freq: 2437000000 GMz Radie S1: None

‘Marker 1 2.4354 GHz Comner Freq: 2437000000 GHz Radio St None
Trig: Fres Run AvgMoid:>10110
MFGaincLow | WAten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

6

Center 2.437 GHz - ) ) ) " Span 40 MHz
H BW 300 kHz VBW 3 MHz Sweep 1ms)

Occupied Bandwidth Total Power 20.4 dBm
17.238 MHz

Transmit Freq Error 30.556 kHz OBW Power 99.00 %

x dB Bandwidth 20.57 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

High Channel — 2462 MHz

Comter Freq: 2462000000 GMz Radie 51 None
Trig: Fres Run AvgMoid:>10110
MFGaincLow | WAten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

Center 2.462 GHz ) ) ) B " Span 40 MHz
[#Res BIW 100 kHz VEBW 1 MHz Sweep 3.733n

Occupied Bandwidth Total Power 19.7 dBm
16.581 MHz

Transmit Freq Error 14.509 kHz OBW Power 99.00 %

x dB Bandwidth 16.40 MHz x dB -6.00 dB

‘Marker 1 2.4604 GHz Comter Freq: 2462000000 GHz Radio Std: Hone
Trig: Fres Run AvgMold> 101D
" wAsten: 30 4B Ext Gisin: -10.00 6B Radic Davics: BTS

Center 2.462 GHz - ) ) ) " Span 40 MHz
H BW 300 kHz VBW 3 MHz Sweep 1ms)

Occupied Bandwidth Total Power 19.7 dBm
17.220 MHz

Transmit Freq Error 34.937 kHz OBW Power 99.00 %

x dB Bandwidth 20.49 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2
802.11n — 6.5 Mbps
Low Changel — 2412 MHz

Center Freq 2.412000000 GHz Camner Freq: 2412000000 GHE Radic St Nons
Trig: Fres Run Avgiold-> 1010
" wAsten: 30 4B Ext Gisin: -10.00 6B Radic Davics: BTS

Ref 30.00 dBm

er 2412 GHz " ) ) " " Span 40 MHz
BW 100 kHz VBW 1 MHz Sweep 1

Occupied Bandwidth Total Power 20.0 dBm
17.769 MHz

Transmit Freq Error 17.928 kHz OBW Power 99.00 %
x dB Bandwidth 17.62 MHz x dB -6.00 dB

‘Marker 1 2.4144 GHz Comer Fregq: 2412000000 GHz Radic St Nona

AvgMoid:>1010
M Gaintow Ext Qs 1000 08 Radic Davice: BTS

er 2412 GHz
BW 300 kHz VBW 3 MHz

Occupied Bandwidth Total Power 20.1 dBm
18.250 MHz

Transmit Freq Error 21.071 kHz OBW Power 99.00 %

x dB Bandwidth 21.05 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

Mid Chann_el — 2437 MHz

Cemter Freq: 2437000000 GMz Radie 51 None

Trig: Fres Run AvgMoid:>10110
WArten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

iCenter 2.437 GHz
[#Res BW 100 kHz VEBW 1 MHz

Occupled Bandwidth Total Power 19.9 dBm
17.779 MHz

Transmit Freq Error 23.068 kHz OBW Power
x dB Bandwidth 17.64 MHz x dB

. - 10:44:43 P e 17, 2015
Marker 1 2.4404 GHz Comner Freq: 2437000000 GHz Radie 51 None
Trig: Fres Run AvgMoid:>10110
MFGaincLow | WAten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

A

Center 2.437 GHz e ) ) e " Span 40 MHz
H BW 300 kHz VBW 3 MHz Sweep 1ms)

Occupied Bandwidth Total Power 20.1 dBm
18.279 MHz

Transmit Freq Error 27.300 kHz OBW Power 99.00 %

x dB Bandwidth 21.02 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

High Channel — 2462 MHz

‘Center Fre 2000000 GHz Coner Freq: 2452000000 GHz Radio Std: Hone

Trig: Fres Run AvgMoid:>10110
MFGaincLow | WAten: 30 4B Ext Gsin: -10.00 68 Radic Davies: BTS

Ref 30.00 dBm

iCenter 2.462 GHz
[ERes BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power 19.1 dBm
17.766 MHz

Transmit Freq Error 21.496 kHz OBW Power 99.00 %

x dB Bandwidth 17.62 MHz x dB -6.00 dB

Marker 1 2.4604 GHz Corter Fra: 2452300000 Gl
Trig: Free Run Avgiold:> 10110
" wAnen: 30 4B Ext Gain: -10.00 48

Center 2.462 GHz e ) ) e " Span 40 MHz
H BW 300 kHz VBW 3 MHz Sweep 1ms)

Occupied Bandwidth Total Power 18.9 dBm
18.252 MHz

Transmit Freq Error 23.683 kHz OBW Power 99.00 %

x dB Bandwidth 20.95 MHz x dB -20.00 dB

6 dB DTS BW

20 dB OBW + 99% BW

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.1.2 — RF Conducted — Fundamental Power and Spectral Density

Manufacturer | Rain Bird Corporation

Date 11-12-15

Operator Adam A

Temp. /R.H. 20 - 25° C/ 30-60% R.H.

FCC 15.247 (b) & (€)

Margin (dB) = Limit — Measured level

Al [PE IC RSS-247 Section 5.4 (4) & 5.2 (2)

Specific

Measurement | ANSI C63.10-2013 Section 11.9 and 11.10

Procedure

Additional

Description of | 100 kHz resolution bandwidth used for Power Spectral Density measurement
Measurement

Additional Continuous trans_miF modulated used for this test.

Notes Sample Calculation:

Table — Antenna 1

Max Avg. Max Avg.
Mode Mode | Frequency | 6dB DTS | 99 % BW |20 dB OBW "Easr Duty M”A‘:g' Power M“A"rg' 'l'emask':in Duty psh:)a:o?fﬁz PSD Limit PSM:M:":.I'H
(80211) | (Mbps) | (MHz) |BW(MHz)| (MHZ (MHz) : d"B""mE} (dB) : dDmeEI Limit Ma'rg"",m“: | amm | 9| aamy | B3 g
(dBm) kHz)
2412 8.09 1096 | 1317 | 1720 | 0.0 | 17.20 12.81 0.67 | 0.00 0.67 7.34
b 1 2437 8.08 10.95 13.18 | 17.19 0.0 | 17.19 12.81 0.70 | 0.00 0.70 7.30
2462 8.08 1074 | 1290 | 1627 | 0.0 | 1827 13.73 040 | 0.00 | -0.40 8.40
2412 1638 | 1724 | 2061 | 1332 | 01 | 1342 16.58 -6.68 | 0.0 | -6.58 14.58
g 6 2437 16.38 | 17.20 | 2058 | 13.35 0.1 | 13.45 30 16.55 643 | 0.10 | -6.33 8 14.33
2462 16.38 | 17.21 | 20.55 12.65 01 | 1275 17.25 7.00 | 0.0 | -6.90 14.90
2412 17.63 1828 | 2097 | 1251 | 01 | 1261 17.39 756 | 0.0 | -7.46 15.46
n 6.5 2437 17.62 | 1826 | 2092 | 1260 | 01 | 1270 17.30 -8.18 | 0.10 | -8.08 16.08
2462 17.64 | 18.19 20.99 1154 | 01 | 1164 18.36 912 | 010 | -9.02 17.02
Antenna 2
Max Avg. Max Avg.
Mode Mode | Frequency | 6dB DTS | 99%BW |20dB OBW "Easr Duty M“Avrg' Pawer M“A"f' 'I'Emask:sf Duty PS“;E':D?;I PSD Limit PSM[:“M'::.I'H
(802.11) | (Mbps) | (MHz) |BW(MHz) | (MHz) (MHz) : :B“II'IE] (dB) : dDB“mE} Limit Ma'r:'.m"e‘ | wem | @ | @em | B3] g
(dBm) kHz)
2412 8.08 1141 | 13.25 | 1688 | 0.0 | 16.38 13.12 027 | 000 | 027 7.73
b 1 2437 8.06 1130 | 13.23 | 17010 | 00 | 172 13.00 072 | 0o0| o072 7.28
2462 8.09 1090 | 13.16 | 1602 | 0.0 | 16.02 13.98 | -0.33 | 000 | -0.33 8.33
2412 16.42 | 17.23 2058 | 13.08 | 01 | 1318 16.83 712 | 010 | -7.02 15.02
g 6 2437 16.41 | 17.24 | 2057 | 13.29 0.1 | 13.39 30 1661 | -6.85 | 0.10 | -6.75 8 14.75
2462 16.40 | 17.22 | 2049 | 1248 | 0.1 | 12.58 1742 | 771 | o010]| -781 15.61
2412 17.62 | 18.25 21.05 | 1219 01 | 1229 1772 | -870 | 00| -850 16.60
n 6.5 2437 17.64 | 1828 | 2102 | 1221 | 01 | 1231 17.69 -8.61 | 010 | -8.51 16.51
2462 17.62 | 18.25 2095 | 1136 | 01 | 1146 18.55 895 | 0,10 | -8.85 16.85
Prepared For: Rain Bird Corporation Name: 940-0132 Module
Report: TR 315260 Model: 940-0132
LSR: C-2343 Serial: None (Eng. Sample)
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Antenna 1
Plots - 802.11b — 1 Mbps
Low Changel — 2412 MHz

B fpiemt Sencomam Arabyzm - St L

#hug Type: RMS
== Trig: Fres Run AvgMold: 200200
Arten: 30 4B Ext Gain: -10.00 88

‘Band Span 13.170000000 MHz
"

Center 241200 GHz Span 40.00 MHz

#Res BW 300 kHz #VEW 50 MHz* Sweep 1.000 ms (1001 pts)

=
= I ipert et Aruyze - et 4

#hug Type: RMS

Marker 1 2.412720000000 GHz 2
* > Trig: Fres Run AvgHold: 200/200

Arten: 30 4B Ext Gain: -10.00 88

Center 241200 GHz Span 40.00 MHz

#Res BW 100 kHz #VEW 50 MHz* Sweep 4.800 ms (1001 pts)

Output Power

Power Spectral Density

Mid Channel — 2437 MHz

-
B pieme Senctmam Arabyam - St L

#hug Type: RMS
Avgold: 200200
Ext Gain: -10.00 88

‘Band Span 13, 180000000 MHz 2
" ot o= Trig: Fres Run

W sl ow Arten: 30 4B

Center 2. Span 40.00 MHz

#Res BW 300 kHz #VEW 50 MHz* Sweep 1.000 ms (1001 pts)

Bhug Type: RMS
AvgiMold: 200200

o= Trig: Fres Run

Arten: 30 4B

#Res BW 100 kHz

Output Power

High Channel — 2462 MHz

B pieme Senctmam Arabyam - St L

Span 40.0000000 MHz 3 g Type: AMS
e Trig: Fres Run Avgiold: 200300

Arten: 30 4B Ext Gain: -10.00 88

Ref 30.00 dBm

Center 2. GHz
#Res BW 300 kHz

Span 40
Sweep 1.000 ms (1001 pts)

#VEW 50 MHz*

Bhug Type: RMS
AvgiMold: 200200
Ext Gain: -10.00 58

er 2. GHz
#Res BW 100 kHz

Span 40
Sweep 4.800 ms (1001 pts)

#VEW 50 MHz"

Output Power

Power Spectral Density

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 1
802.11g — 6 Mbps
Low Changel — 2412 MHz

B fpiemt Sencomam Arabyzm - St L

‘Band Span 20.610000000 MHz Bhug Type: RMS
g = Trig: Free Run AvglHold: 200200
Aren: 30 4B Ext Gain: -10,00 &8

Span 40.00 MHz
FVBW 50 MHz* Sweep 1.000 ms (1001 pts)

Marker 1 2.410120000000 GHz A Type: RMS
* £ re Trig: Fres Run AvgiMold: 200200
1F Gasbac L o Asten: 30 4B Ext Gain: -10.00 &8

Center 241200 GHz Span 40.00 MHz
#Res BW 100 kHz SVEW 50 MHz" Sweep 4.800 ms (1001 pts)

Output Power

Power Spectral Density

Mid Channel — 2437 MHz

-
B pieme Senctmam Arabyam - St L

‘Band Span 20.580000000 MHz 2 Bhug Type: RMS
¥ ot~ Trig: Fras Run AvgHold: 200200
[ Anten: 30 4B Ext Gain: -10,00 &8

Span 40.00 MHz
FVBW 50 MHz* Sweep 1.000 ms (1001 pts)

Bhug Type: RMS
AvgiMold: 200200

o= Trig: Fres Run
Arten: 30 4B

Output Power

High Channel — 2462 MHz

B pieme Senctmam Arabyam - St L

‘Band Span 20.550000000 MHz Bhug Type: RMS
W ¢ e Trig: Fres Run AvglHold: 200200
I " Anten: 30 4B Ext Gain: -10,00 &8

Ref 30.00 dBm

y Hz
BW 300 kHz #VEW 50 MHz*

Bhug Type: RMS
AvgiMold: 200200

Ext Gain: -10.00 58

y Hz
#Res BW 100 kHz #VEW 50 MHz"

Output Power

Power Spectral Density

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 1
802.11n — 6.5 Mbps
Low Changel — 2412 MHz

B g Specomam Anshizm - gt S
Bhug Type: RMS

= Trig: Fres Run AvgMold: 200200
Arten: 30 4B Ext Gain: -10,00 &8

Center 241200 GHz Span 40.00 MHz
#Res BW 300 kHz SVEW 50 MHz" Sweep 1.000 ms (1001 pts)

=
B g Specvmam Ay - borpt B4

Marker 1 2.418240000000 GHz BAvp Type: AMS
T Paat ~w= TPIgC Fres Run AvgiHiodd: 200200
IF Gualrih Atten: 30 68 Ext Gain: 40,00 dB

Center 241200 GHz _ Span 40.00 MHz
#Res BIW 100 kHz FVEW 50 MHz" Sweep 4.800 ms (1001 pts)

Output Power

Power Spectral Density

Mid Channel — 2437 MHz

-
B pieme Senctmam Arabyam - St L

‘Band Span 20.920000000 MHz 2 Bhug Type: RMS
¥ ot~ Trig: Fras Run AvgHold: 200200
[ Anten: 30 4B Ext Gain: -10,00 &8

Center 2. Span 40.00 MHz
#Res BW 300 kHz #VBW 50 MHz* Sweep 1.000 ms (1001 pts)

o
B g Specvmam A - bompt G4

SAvg Type: AMS
= Trig: Fres Run Avgibold: 200200
Ext Gain: -10.00 48

Ref 30.00 dBm

Center 243700 GHz _
#Res BIW 100 kHz FVBW 50 MHz"

Output Power

Power Spectral Density

High Channel — 2462 MHz

®Awg Type: RMS
t ~e= Trig: Fres Run AvgHold: 200200
Ext Gain: -10.00 &8

y Hz
#Res BW 300 kHz #VEW 50 MHz"

o
B g Specvmam A - bompt G4 * k]

Marker 1 2.459520000000 GHz BAvp Type: AMS
VB Fas —w= 17gc Fres Run AvglHodd: 200200
IF Gualrih Atten: 30 68 Ext Gain: 40,00 dB

Ref 30.00 dBm

Cen y z
#Res BW 100 kHz #VBW 50 MHz"

Output Power

Power Spectral Density

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2
Plots - 802.11b — 1 Mbps
Low Channel — 2412 MHz

[T e——y

Ehug Type: AMS
= Trig: Fres Run Avgiold: 2000200
Ext Gusin: 1000 4B

‘Band Span 13.250000000 MHz ®hvg Type: RMS
o Tet —e Trig: Fres Run Avgiold: 200200
Weiaind Aren: 30 4B Ext Gusin: -10.00 9B

#Res BW 300 kHz VBW 910 kHz*

#Res BW 100 kHz

Output Power

Mid Channel — 2437 MHz

‘Band Span 13.230000000 MHz ®hvg Type: RMS
= Trig: Fres Run Avgiold: 200200
Aren: 30 48 Ext Gusin: -10.00 9B

Ehug Type: AMS
Avgiold: 2000200
Ext Gusin: 1000 4B

il Ref 30,00 dBm

Center 2.4

243 Center 2
#Res BW 300 kHz VEW 910 kHz*

#Res BW 100 kHz

Output Power

High Channel — 2462 MHz

[T e——y

‘Band Span 13.160000000 MHz ®hvg Type: RMS
== Trig: Fres Run Avgiold: 200200
Aren: 30 48 Ext Gusin: -10.00 9B

Ehug Type: AMS
= Trig: Fres Run Avgiold: 2000200
Ext Gusin: 1000 4B

il Ref 30,00 dBm

Center 2.
#Res BW 100 kHz VEBW 300 kHz* Sweep 5.000 ms (1001 pts)

#Res BW 300 kHz VBW 910 kHz*

Output Power

Power Spectral Density

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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Antenna 2
802.11g — 6 Mbps
Low Channel — 2412 MHz

Trig: Fres Run AvgMold: 2000200

‘Band Span 20.580000000 MHz hug Type: AMS.
Wi Aten: 308 Ext Gusin: -10.00 08

#Res BW 300 kHz VBW 910 kHz*

Beplert g pirm Analys - Teapt G4 =

Ehug Type: AMS
= Trig: Fres Run Avgiold: 2000200
Anwn: 30 48 Ext Gusin: 1000 4B

#Res BW 100 kHz

Output Power

Mid Channel — 2437 MHz

‘Band Span 20.570000000 MHz ®hvg Type: RMS
+= Trig: Fres Run Avgiold: 200200
Aren: 30 48 Ext Gusin: -10.00 9B

il Ref 30,00 dBm

Center 243
#Res BIW 300 kHz VEW 910 kHz*

Ehug Type: AMS
Avgiold: 2000200
Ext Gusin: 1000 4B

Center 2.
#Res BW 100 kHz

Output Power

High Channel — 2462 MHz

‘Band Span 20.490000000 MHz ®hvg Type: RMS
’ = Trig: Fres Run Avgiold: 200200
[ Aren: 30 4B Ext Gusin: -10.00 9B

il Ref 30,00 dBm

VBW 910 kHz*

Ehug Type: AMS
Avgiold: 2000200
Ext Gusin: 1000 4B

Center 2. 0 GH
#Res BW 100 kHz VBW 300 kHz* Sweep 5.000 ms (1001 pts);

Output Power

Power Spectral Density

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2
802.11n — 6.5 Mbps
Low Channel — 2412 MHz

Ehug Type: AMS
Avgiold: 2000200
Ext Gusin: 1000 4B

#Res BW 300 kHz VBW 910 kHz* Sweep 1,000 ms (1001 pts).

Beplert g pirm Analys - Teapt G4 =

Marker 1 2.414520000000 GHz Ehwp Type: RMS.
T Pas e T7IQc Fres Run Avgiold: 2007200
L.ow Ext Gain: -10.00 46

Output Power

Mid Channel — 2437 MHz

‘Band Span 21.020000000 MHz hug Type: AMS.
= Trig: Fres Run Avgiold: 200200
Aren: 30 48 Ext Gusin: -10.00 9B

il Ref 30,00 dBm

Center 243 5
#Res BW 300 kHz VBW 910 kHz* Sweep 1.000

Ehug Type: AMS
Avgiold: 2000200
Ext Gusin: 1000 4B

Center 2.
#Res BW 100 kHz

Output Power

High Channel — 2462 MHz

‘Band Span 20.950000000 MHz Ay Type: RMS
; += Trig: Fres Run AvgiMold: 200200
[ Ext Gusin: -40.00 9B
MK
Ref 30,00 dBm

Center 2. 0 GH
#Res BW 300 kHz VBW 910 kHz* Sweep 1.000 ms (1001 pts);

Ehug Type: AMS
Avgiold: 2000200
Ext Gusin: 1000 4B

Center 2. 0 GH
#Res BW 100 kHz VBW 300 kHz* Sweep 5.000 ms (1001 pts);

Output Power

Power Spectral Density

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.1.3 — RF Conducted — Transmitter Spurious Emissions

Manufacturer | Rain Bird Corporation

Measurement

Date 11-12-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
FCC 15.247 (d)
AU e IC RSS-247 Section 5.5
Specific
Measurement | ANSI C63.10-2013 Section 11.11
Procedure
Additional

Description of | RF Conducted Measurement

Additional

1. Power measurements made with average method therefore emissions attenuated
relative in band PSD level.
Notes 2. For reference level measurement see DTS BW plots.
3. Spurious non-band-edge worst case 1 Mbps.

Table
Antenna 1
Out-of- Limit
Mode Mode Frequency band (-30dBc) Margin
(802.11) (Mbps) (MHz) Level (dB)
dBm
(dBm)
b 1 2396.5 -33.7 -20.3 13.4
2483.5 -45.0 -20.3 24.7
6 2399.5 -35.6 -27.1 8.5
8 24870 | -406 | 271 | 135
6.5 2400.0 -37.6 -27.9 9.6
n .
2483.6 -43.8 -27.9 15.9
Antenna 2
Out-of- Limit
Mode Mode Frequency band (_3:;::3(:) Margin
(802.11) (Mbps) (MHz) Level (dB)
dBm
(dBm)
b 1 2396.6 -34.1 -20.7 13.5
2483.5 -44.3 -20.7 23.6
6 2399.5 -37.7 -27.7 10.0
= 24970 | -449 | 277 | 171
6.5 2399.9 -39.0 -28.5 10.4
n .
2499.5 -45.8 -28.5 17.2

30d

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 1
Lower and Upper Band-Edge

Marker 2 2 483500000000 GHz EAvg Type- RMS
o faat g Trig: Free Run AvgiHold:> 105100
1F Gk Atter: 10 48 Ext Gain: -18.00 4B

Marker 2 2. 306500000000 GHz EAvg Type- RMS
FHO: faat L TTign Fres Run AvwgiHiodd:> 100100
1F Gualrrt ow Atter:: 30 dB Ext Gain: -10.00 B

=

8335 GHz 0.00 MHz|

Center 2.39000 GHz Span 50.00 MHz 24 Span 50.
#Res BW 100 kHz FVEW 50 MHz Sweep 4,600 ms (1001 pts)

#Res BW 100 kHz FVEW 50 MHz ‘Sweep 4.600 ms (1001 pts)

Lower Band-Edge - 1 Mbps Upper Band-Edge - 1 Mbps

‘Aglert Spectram Anabyam - heapt S ‘Aglert Spectram Anabyam - heapt S

Marker 2 2300500000000 GHz Ehup Typs: AMS
FHO: faat L TTign Fres Run AvwgiHiodd:> 100100
1F Gualrrt ow Atter:: 30 dB Ext Gain: -10.00 B

Marker 2 2 486350000000 GHz EAvg Type- RMS
FHO: faat L TTign Fres Run AvwgiHiodd:> 100100
1F Gualrrt ow Atter:: 30 dB Ext Gain: -10.00 B

Ref 30.00 dBm Ref 30.00 dBm

Center 248335 GHz

Center 2.39000 GHz Span 50.
#Res BW 100 kHz FVEW 50 MHz Sweep 4,600 ms (1001 pts)

Spa
#Res BW 100 kHz FVEW 50 MHz Sweep 4,600 ms (1001 pts)

Lower Band-Edge - 6 Mbps Upper Band-Edge - 6 Mbps

Rhent Lpectroem Ansbyav - et 1A

Rhent Lpectroem Ansbyav - et 1A

EAvg Type- RMS
Trige Frew Run Awgiblcid:> 1001100
At 30 4B Ext Oain: -10.00 9B

Marker 2 2. 400000000000 GHz EAvg Type- RMS
FHO: faat L TTign Fres Run AvwgiHiodd:> 100100
1F Gualrrt ow Atter:: 30 dB Ext Gain: -10.00 B

Ref 30.00 dBm Ref 30.00 dBm

Center 2. 5 GHz Spal X z
#Res BW 100 kHz FVEW 50 MHz ‘Sweep 4.600 ms (1001 pts)

Center 2.39000 GHz S
#Res BW 100 kHz FVBW 50 MHz Sweep 4,600 ms (1001 pts)

Lower Band-Edge - 6.5 Mbps Upper Band-Edge — 6.5 Mbps

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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Antenna 1

802.11b — 1 Mbps - Low Channel — 2412 MHz

Aghent Spectrarm Rty - beiph S -

Marker 1 7237000000000 GHz Ehup Typs AMS
o faat g Trig: Free Run ]
1 Galr L ow Ao 30 4B Ext Gain: -10.00 48

Mkr1

Marker 1 73.770000000000 GH. Ehvg Type RMS
P Trig: Fres Run AgiHcdd:> 41
1F Gl Atters: 20 dB Ext Gain: -10.00 B

Ref 20.00 dBm

Ref 20.00 dBm

'l

JRC T TR L

St ity s, ey M_J NP et e bt e A e

SO0 SN SN I IS IS —— S e B I E—
FVEW 50 MHz #Res BW 100 kHz FVEW 50 MHz Bweep

= =

1-10GHz 10-25 GHz

[y —y B

Marker 1 831360000000 MHz Ehup Typs AMS
MO Fast g 17 Free Run AvgiHold:> 11
IF Guadrd, o Atter: 20 dB Ext Gain: -10.00 48

Ref 20.00 dBm

1

i RS A Rl e et e A B A e

St 000 GHz |
FVEW 50 MHz Sweep 89.27 ms (1001 pts)

30-1000 MHz

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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Antenna 1

Aghent Spectrarm Rty - beiph S

Marker 1 7300000000000 GHz

Ref 20.00 dBm

P |
1F Gaind ow

802.11b — 1 Mbps - Mid Channel — 2437 MHz

EAvp Type- RMS
]
Ext Gain: -10.00 48

Trige Frew Run
At 20 4B

.r.u_.x.»-\g--”—.‘._u-L-, wen

EAvp Type- RMS
]
Ext Gain: -10.00 48

Marker 1 24.685000000000 GH.
P

1F G

Trige Frew Run
At 20 4B

Ref 20.00 dBm

il gt vty Jo et
e i oy Jue

Start 10,00

FVEW 50 MHz

Hz
#Res BW 100 kHz

Aghent Spectrarm Rty - beiph S

Marker 1 829280000000 MHz
PU Faat Ly
1F Gaind ow

Trige Frew Run
At 20 4B

Ref 20.00 dBm

FVEW 50 MHz

EAvp Type- RMS
]
Ext Gain: -10.00 48

000 GHz |

St
Sweep 89.27 ms (1001 pts)

30-1000 MHz

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 1

802.11b — 1 Mbps - High Channel — 2462 MHz

Agplent Lpectroem Rnubyov - et 14

- Aghent Spectrarm Rty - beiph S

‘Marker 1 7.390000000000 GHz EAvg Type: AMS z Peak Search
T Trig: Free Run AogiHald:> 11

Marker 1 24,055000000000 GH. Ehvg Type RMS
Wesaon At 2098 Ext Oain: -15.00 88 Lt

Avglbodd:> 111
Ext Oain: -10.00 98

Ref 20.00 dBm

Ref 20.00 dBm

B e

Start 10.000 GHz
#Res B 100 kHz FVEW 50 MHz Sweep

FVEW 50 MHz .7 ms (1001 pa:

1-10GHz 10 - 25 GHz

Aplent Lpectroem Rnubyov - et 14 - et

Marker 1 728.400000000 MHz Ehvg Type: RMS
FI: ant L TG FrowRun AogiHald:> 11
1 Gairc L ow Atters: 20 48 Ext Oain: -18.00 88

Ref 20.00 dBm

1

Sta
#Res BW 100 kHz #VEW 50 MHz Sweep 89.27 ms (1001 pts)

30-1000 MHz

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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Antenna 2
Lower and Upper Band-Edge

Marker 2 2. 396550000000 GHz Awg Typa: Log-Par
Trig: Fres Run AwgHold:> 1001100
Aren: 30 4B Ext Gain: -10.00 4B

Marker 2 2 483500000000 GHz Awg Typa: Log-Par
v Trig: Fres Run AwgHold:> 1001100
[ Atten: 30 4B Ext Gain: -10.00 4B

Span 50.00 MHz
#Res BWW 100 kHz VEW 300 kHz Sweep 4.800 ms (1001 pts)

Upper Band-Edge - 1 Mbps

g Type: Lag-Par
Trig: Frea Run Awgiold:>100'100

" Anen: 20 48 Ext Gain: -10.00 4B

Ref 20,00 dBm

Center 2.40
#Res BWW 100 kHz

Trig: Frea Run Awgiold:>100'100
Woaind o Anwn: 30 4B Ext Gutin: -10.00 48

e

on

I —

More

1of2

Rplor Spetiriem Arhye - etpE A, T
Marker 2 2. 497000000000 GHz Awg Typa: Log-Par :

THO bt

Ref 20,00 dBm

Center 248350 G ) Span 50.00 MHz
#Res BWW 100 kHz VEW 300 kHz Sweep 4.800 ms (1001 pts)

Upper Band-Edge - 6 Mbp

g Type: Lag-Par
Trig: Frea Run Awgiold:>100'100
Anwn: 30 4B Ext Gusin: 1000 4B

Ref 20,00 dBm

Center 2. 0 GHz
#Res BW 100 kHz

Replert Sppririem Amalye - Tetpt S8, ]
Marker 2 2. 499500000000 GHz g Type: Lag-Par T
P Fant

Trig: Frea Run Awgiold:>100'100
Woaind o Anwn: 30 4B Ext Gutin: -10.00 48

Ref 20,00 dBm

Center 248350 GHz ) Span 50.00 MHz
#Res BWW 100 kHz VEW 300 kHz Sweep 4.800 ms (1001 pts)

Upper Band-Edge — 6.5 Mbps

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2

Aplert g ptirm Analyr - Teapt G4

Marker 1 7.237000000000 G

Trig: Free Run
Antan: 28 4B

Start 1.000
#Res BW 101

802.11b — 1 Mbps - Low Channel — 2412 MHz

Ehwg Type: RMS. Marker 1 23.875000000000 G Ehwg Type: RMS.
AvgMold:>11 Trig: Free Run AvgMold:>11
Ext Gusin: 1000 4B - Ext Gusin: 1000 4B

Ref 20.00 dBm

...q.‘l\‘,..-v,-._._..pv.t.-._,--‘w..,-« L

p 10.000 GHz
1001 pts)

Ehug Type: AMS
Trig: Frea Run AvgMold:>11
Ext Gusin: 1000 4B

1

SRR RSP P S S

!..j.'u.1ﬂ.ﬂ.«*a‘M’,W"H.-'ﬂ‘fl.-k.-"-h"\'ﬂ-.\'alwdl\n“

VEW 300 kHz

30-1000 MHz

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2

Aplert g ptirm Analyr - Teapt G4

Marker 1 7.309000000000 GHz
P Fant
¥ Gaind ow

Trig: Free Run

" Anwn: 28 4B

Ref 25.00 dBm

Start 1.
#Res BW 100 kHz

VEW 300 kHz

802.11b — 1 Mbps - Mid Channel — 2437 MHz

Ehug Type: AMS T
AvgMold:>111
Ext Gusin: 1000 4B

Marker 1 24.910000000000 GHz
P

ot L
¥ Gaind ow

Trig: Frea Run
Anwn: 30 4B

Ref 20.00 dBm

Start 1

00 GHz
#Res BW 100 kHz VBW 300 kHz

| P
ROV s BTN P e

Ehug Type: AMS
AvgMold:>111
Ext Gusin: 1000 4B

i s asn S R

10-25 GHz

Ehug Type: AMS
AvgMold:>111
Ext Gusin: 1000 4B

Marker 1 777.870000000 MHz
PHC: bt e TG Frew Run
Aten: 20 4B

Ref 20.00 dBm

b P ralinar e b b S

Start 30.0 MHz
#Res BW 100 kHz VBW 300 kHz

30-1000 MHz

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Antenna 2

802.11b — 1 Mbps - High Channel — 2462 MHz

Aemt Sgctrum Anabyse - gt Sk o ) Rplers aciem dnaber - e 1 =

Marker 1 23.785000000000 GHz Ehwg Type: RMS.
PG Fad gt TTIG: Froe Run Avgiold:>111

A Type: RMS oy
Trig: Frae Run AvgMold> 111
L Woainiow © Aten: 20 48 Ext Gain: -10.00 8
il Ref 25,00 dBm

Ref 20.00 dBm

1 1

LA i il b

A " A, [
A Pl R T A P e oy __;.—L...-._ | AN Ny i bl
|oaoblndpe i

e

Start 10.000 GHz

#Res BW 100 kHz VBW 300 kHz #Res BW 100 kHz

1-10GHz

Marker 1 800180000000 MHz Ehwg Type: RMS.
ML bant Trig: Free Run AvgMold:>11
Wiainiow © Atn: 3048 Ext Gusin: 1000 4B

Ref 20.00 dBm

Pt b

Start
#Res BW 100 kHz VBW 300 kHz

30-1000 MHz

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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B.1.4 — RF Conducted — Frequency Stability

Manufacturer | Rain Bird Corporation
Date 11-12-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FO0 205 :
RSS-GEN Section 6.11
Specific
Measurement | ANSI C63.10-2013 Section 6.8
Procedure
Additional
Description of | RF Conducted Measurement
Measurement
The power and frequency stability of the device was examined as a function
input voltage available to the EUT. A Spectrum Analyzer was used to measure the
RF output power and frequency at the appropriate frequency markers. Power w
supplied by a variable AC supply.
Additional
Notes Below is data showing stability of the fundamental frequency.
Continuous transmit un-modulated used for this test.
EUT operates at 24VAC from a 120 VAC 60 Hz primary voltage
Antenna 1
102 VAC 120 VAC 138 VAC
POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) | FREQ DRIFT (Hz)
LOW CHANNEL 10.3 2411988305 10.3 2411988290 10.3 2411988540 250
MID CHANNEL 10.7 2436987660 10.7 2436987440 10.7 2436987590 220
HIGH CHANNEL 10.6 2461987250 10.6 2461987450 10.6 2461987150 300

| HIGH CHANNEL | 10.6 | 2461987250 | 10.6 | 2461987450 | 10.6 2461987150 300
Antenna 2
102 VAC 120 VAC 138 VAC
POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) | FREQDRIFT (Hz)
LOW CHANNEL 10.8 2411928310 10.8 24119238270 10.8 2411988560 290
MID CHANNEL 10.6 2436987665 10.7 2436987450 10.6 2436987540 215
HIGH CHANNEL 10.5 2461987255 10.5 2461987445 10.5 2461987170 275

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.1.5 — RF Conducted — Duty Cycle

11-12-15

Temp./R.H. | 20-25°C/30-60% R.H.

Specific

Additional
Notes

Measurement | ANSI C63.10-2013 Section 11.6
Procedure

Duty cycle used for average power and average PSD procedures

Table

b

1 8.630 8.670 0.995 0.02
6 1.438 1.478 0.973 0.12
n MCSO 1.344 1.384 0.971 0.13

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Plots

Marker 1 A 40,0000 ps T
™ anen 3098

Cenl
Res BW 8 MHz

S Type: AMS

Ext Gsin: 4000 4B

"~ SpanOHz
Sweep 10,00 ms (1001 pts)

Marker 1 4 1.47800 ms
=~ Trig: Free Run
Atenc 30 dB

Cenl
Res BW 8 MHz

S Type: AMS

Ext Gsin: 4000 4B

Cent
Res BW & MHz

= Trig: Fres Run

S Type: AMS

Ext Gsin: 4000 4B

Properties»

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.2 — Transmitter Radiated Emissions in Restricted Bands

Rule Part(s) FCC: 15.247/ 15.205 / 15.209
IC: RSS-GEN Section 8.9,8.10
Measurement :
Procedure ANSI C63.10 — 2013 Section 11.12 (6.3,6.5,6.6)
Test Location | LS Research, LLC — FCC/IC Listed 3 meter Chamber
Test Distance | See data section
Above 1 GHz: 150 cm height non-conductive table above reference ground plane ¢cover
EUT Placement with absorbers
Below 1 GHz: 80 cm height non-conductive table above reference ground plane
Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-200 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 200-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 MHz Peak
VBW: 30 Hz Average
1) The antenna, cable, pre-amp, and other necessary measurement system correction fa
are loaded onto the EMI receiver / spectrum analyzer when the measurements i
preformed. The data is gathered and reported as the corrected values.
Description 2) The EUT is placed on a non-conductive pedestal centered on a turn-table in the t
of location with the antenna at the test distance from the EUT
Measurement
3) Maximum radiated RF emissions are determined by rotation of azimuth and scannir
the sense antenna between 1 and 4 meters in height using both horizontal and| vert
antenna polarities. Maximized levels are manually noted at degree values of azimuth and
sense antenna height.
Example Reported Measurement data = Raw receiver measurement + Antenna Correction Facto
pie Cable factor (dB) - amplification factor (when applicable) + Additional factor (when
Calculations :
applicable)
Limits:
Frequency 3 m Limit 3 m Limit Type
(MHz) (LVv/m) (dBpVv/m)
30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak
Above 960 500 54.0 Average (>1 GHz)

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.2.1 — Radiated Band-Edge Restricted Bands

11915
Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement

ANSI C63.10-2013 Section 11.12
Procedure

EUT Placement | 150 cm height non-conductive table centered on turn-table , absorbers covering ground plang

1) EUT maximized in orientation, azimuth, and antenna height with maximum results

Additional Notes
reported.

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin (dB)
Table - Antenna 1

Lower Band-edge - Average

1 Mbps 2.38728 46.93
g 6 Mbps 2.39000 48.49 5.5
n MCS 0 2.39000 47.63 6.4
Peak

1 Mbps 2.38728 57.93 16.1
g 6 Mbps 2.38816 59.81 14.2
n MCS 0 2.38944 59.13 14.9

Upper band-edge - Average

b 1 Mbps 2.48350 49.49 45

g 6 Mbps 2.48350 51.80 2.2

n MCS 0 2.48350 51.81 2.2
Peak

1 Mbps 2.48451 61.33 12.7
g 6 Mbps 2.48429 64.02 10.0
n MCS 0 2.48436 66.31 7.7

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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Plots - Low Channel

Marker 1 2.287280000000 GHz Bhvg Type: Voltage
AT Trig: Fres Run AvglHatd> 111

[Firaindow ~ #Amrc 4 48

Ref 20.00 dBpVim

#VBW 10 Hz

BAvg Type: Voltage

Marker 1 2. 387280000000 GHz
TN Trig: Fres Run AvglHabe= 111

Fat L
Fhalniow —  RAseec d 4B

Ref 20.00 dBpVim

VBW 3.0 MHz

BAvg Type: Voltage
AvglHabe> 11

Start 231000 GHz
#Res BW 1.0 MHz

9000 GHz

Stop 2
HVEW 10 Hz Sweep 6.238 s (1001 pts)

BAvg Type: Voltage

Marker 1 2. 388160000000 GHz
TN Trig: Fres Run AvglHabe= 111

Fat L
Fhalniow —  RAseec d 4B

Start 231000 GHz
#Res BW 1.0 MHz

9000 GHz

Stop 2
VEW 3.0 MHz Sweep 1,000 ms (1001 pts)

6 Mbps — Average

#Avg Type: Voltage
-k AuglHob> 11
MAstarc 4 4B

#VBW 10 Hz

BAvg Type: Voltage

Marker 1 2.389440000000 GHz
TN AvglHabe= 111

Fow ot Trh
(Fhaincdow * WAzen: d 4B

VBW 3.0 MHz

6.5 Mbps — Average

6.5 Mbps — Peak

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Plots - High Channel

Agilent Spectrum Analyavs - gt Sh
T

BAvg Typa: Veitage

Marker 1 2. 483500000000 GHz
AvglHebd> 111

Ref 80.00 dBpVim

Start

A8
#Res BW 1.0 MHz 5 (1001 pts)

00000 GHz

Agilent Spectrum Analyies - St Sh
I
Marker 1 2.484506500000 Gl

ret T Trig: Fras Run
5 Gt e

Bhmen: 4 4B

Ref 80.00 dBpVim

AL

Start 2 500 GHz
#Res BW 1.0 MHz

BAvg Typa: Veitage
AvglHebd> 111

i o 4 Fre;

“Stop 2.500000 GHz
Sweep 1.000 ms (1001 pts)

500000000 GHz #hvg Type: Voltage
TG fa e Trig: Fres Run AvglHald: 1120
IFGaind aw

Bhser: 4 4B

Marker 1 2.484292000000 GHz
TG fa e Trig: Fres Run
IFainiow © RAsten: 4 4B

Start 2483500 GHz

8
#Res BW 1.0 MHz VBW 3.0 MHz

1 Mbps — Pea

Avg Type: Lag-Per
FAvglHebd> 120120

BAvg Typa: Veitage
AvglHebd> 111

Ref 80.00 dBpV;

Agilent Sgwctrum Analyaes - et Sh
T

Marker 1 2484358000000 Gl
Trig: Fres Run

-
il o BArer: 4 4B

Ref 80.00 dBpVim

VEW 3.0 MHz

Sta
#Res BW 1.0 MHz

BAvg Typa: Veitage
AvglHebd> 111

Sweep 1.000 ms (1001 pts)

6.5 Mbps — Average

6.5 Mbps — Peak

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Table — Antenna 2

Lower Band-edge — Average

b 1 Mbps 2.38712 46.70 7.3
g 6 Mbps 2.39000 47.78 6.2
n MCS 0 2.39000 48.68 53

b 1Mbps | 2.38872 58.78 15.2
g 6 Mbps 2.38984 59.22 14.8
n MCSO | 2.38984 61.19 12.8

Upper band-edge — Average

b 1 Mbps 2.48350 49.13 4.9

g 6 Mbps 2.48350 51.99 2.0

n MCS 0 2.48350 51.90 2.1
Peak

b 1 Mbps 2.48357 60.01 14.0
g 6 Mbps 2.48367 64.99 9.0
n MCS 0 2.48350 66.91 7.1

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Plots - Low Channel

#Aavg Type: Vohtage
Avgiriold> 11

Ref 80.00 dBpVIm

SVEW 10 Hz Sweep 6.238

#Aavg Type: Vohtage
Avgiriold> 11

: Fat Ly
W Gk o

Ref 80.00 dBpVIm

| |
b gt e v ey

1 Mbps — Average

#Avg Type: Vohtage
i Ly Vi FreeRun Awgitold> 11
#hmen: 4 4

Ref 80.00 dBpVIm

Start 231000 GHz op 2.39000 G
#Res BW 1.0 MHz FVEW 10 Hz Sweep 6.238 5 (1001 pts)

#Avg Type: Weltage
Fant g 1O FraeRun Avgiriold> 11
Wainlow ~_ PAmen: 4 4B

Ref 80.00 dBpVIm

Start 2.31000 GHz op 2.39000 GHz
#Res BW 1.0 MHz VEW 3.0 MHz Sweep 1.000 ms (1001 pis)

6 Mbps — Average

#Aavg Type: Vohtage
Avgiriold> 11

Ref 80.00 dBpVIm

Start 2.31000 GHz
#Res BW 1.0 MHz FVEW 10 Hz Sweep 6.238

6 Mbps — Peak

#Aavg Type: Vohtage
Avgiriold> 11

Ref 80.00 dBpVIm

ol A g

Start 2.31000 GHz " Stop 2.39000 GHz
#Res BW 1.0 MHz VEW 3.0 MHz Sweep 1.000 ms (1001 pis)

6.5 Mbps — Average

6.5 Mbps — Peak

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Plots - High Channel

#hvg Type: Vohage
Agiiold> 11

Marker 1 2 483500000000 GHz
)

W Trig: Frae Run
BAmen: 4 4B

Ref 80.00 dBpVIm

Peak Search #hvyg Type: Voltage
Trig: Frae Run Agiiold> 11

V0 bant gt
W ek o Barten: 4 4B

30.00 dByVIm

Peak Search

ms (1001 pis)

#hvg Type: Vohage
Agiiold> 11

Start 2483500 GHz

#Res BW 1.0 MHz FVEBW 1.0 Hz

Peak Search #hvyg Type: Voltage

Agiiold> 11

Start 2483500 GHz

#Res BW 1.0 MHz VBW 3.0 MHz

Peak Search

#hvg Type: Vohage

" Trig Frae Run Agiiold> 11

* mamen: 4 4B

Ref 80.00 dBpVIm

#VEW 1.0 Hz

Peak Search #hvyg Type: Voltage
Trig: Frae Run Agiiold> 11

VR0 st Lo
W ek o Barten: 4 4B

Peak Search

6.5 Mbps — Average

6.5 Mbps — Peak

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.2.2 — Radiated Harmonics in Restricted Bands

Manufacturer Rain Bird Corporation

Date 11-5-15
Operator Adam A
Temp. /R.H. 20 - 25° C/ 30-60% R.H.
Rule Part FCC 15.247/15.205 / 15.209

IC RSS-247 /| RSS-GEN
Measurement | ANs| C63.10-2013 Section 11.12
Procedure

Test Distance 3 meter

EUT Placement | 150 cm height non-conductive table centered on turn-table , absorbers covering ground plane

Detectors Final Measurements: Peak / Max Hold, RBW 1 MHz, Average VBW 30Hz, Peak VBW 3 MHz

Additional Notes reported.

1) EUT maximized in orientation, azimuth, and antenna height with maximum results

2) Worst case mode (1 Mbps) measured.
3) Note: Low channel third harmonic not in restricted band

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin (dB)

Average limit = 54dBuV/m) at 3m
Peak limit = 74dBuVv/m) at 3m

Table

Vertical Horizontal 194 0 45.89 53.93 8.1 20.1
Horizontal Vertical 199 0 46.58 54.35 7.4 19.7
1 6 7311
| Vertical 208 261 40.34 49.01 13.7 25.0
Flat
Horizontal 223 34 39.55 48.62 14.5 25.4
Vertical Horizontal 231 0 45.33 53.77 8.7 20.2
1 11 7386
Horizontal Vertical 210 0 45.98 53.86 8.0 20.1
Vertical Horizontal 249 7 46.95 54.78 7.1 19.2
Horizontal Vertical 208 0 46.95 54.89 7.1 19.1
2 6 7311
| Vertical 149 263 40.84 49.95 13.2 24.1
Flat
Horizontal 251 40 40.02 48.98 14.0 25.0
Vertical Horizontal 229 0 45.87 53.55 8.1 20.5
2 11 7386
Horizontal Vertical 202 0 45.88 53.92 8.1 20.1

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Plots

Marker 1 7.220000000000 GHz Avg Typa: Lag-Par N Marker 1 7.220000000000 GHz Avg Typa: Log-FPar
T tma o Trig:Fres Run AvglHatd> 111 VG- bat g Trig: Fres Run Avg|Hatd> 111
Faindow — AAmten:0 4B Fiiainctow — EASter: 0 4B

Ref 75.00 dByVim L | | ; Ref 75.00 dByiVim

T

Start 4.000 GH “Stop 18.000 GHz Start 4.000 G N ) N ) ) “Stop 18.000 GHz
#Res BW 1.0 MHz FVEW 30 kHz Sweep 364.1 ms (1001 pts) #Res BW 1.0 MHz Sweep 364.1 ms (1001 pts)

Marker 1 7.318000000000 GHz Avg Typa: Lag-Par - 18000000000 GHz Avg Typa: Log-FPar
T tma o Trig:Fres Run AvglHatd> 111 FHO: |t Ly AvglHatd> 111
(Fihaindow  EAzen: 0 4B IFGaind aw

Ref 75.00 dByVim

Start 4.000 GH N ) N ) ) “Stop 18.000 GHz Start 4.000 G N ) N ) ) “Stop 18.000 GHz
#Res BW 1.0 MHz Sweep 364.1 ms (1001 pts) #Res BW 1.0 MHz Sweep 364.1 ms (1001 pts)

Avg Typs: Lag-Prr .374000000000 GHz Avg Typs: Lag-Prr
AvglHoie> 11 r VG- bat g Trig: Fres Run AvglHatd> 111
(Fainiow * AAsten:0 dB

Ref 75.00 dByVim

Start 4.000 GH N ) N ) ) “Stop 18.000 GHz Start 4.000 G
#Res BW 1.0 MHz FVEW 30 kHz Sweep 364.1 ms (1001 pts) #Res BW 1.0 MHz FVEW 30 kHz

Antenna 1 — High Channel Antenna 2 — High Channel

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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B.2.3 — Radiated Spurious Emissions Transmit Mode (1-26 GHz

11915
Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement

ANSI C63.10-2013 Section 11.12
Procedure

EUT Placement | 150 cm height non-conductive table centered on turn-table , absorbers covering ground plang

1) EUT maximized in orientation, azimuth, and antenna height with maximum results
reported.

Additional Notes 2) No Emissions found above system noise floor

3) Frequency ranges 2310-2390 MHz, 2483.5-2500 MHz, and 4-18 GHz seem in previqus
sections.

Example Calculation:
Limit (dBpV/m) — Reading (dBV/m) = Margin

Prepared For: Rain Bird Corporation Name: 940-0132 Module
Report: TR 315260 Model: 940-0132
LSR: C-2343 Serial: None (Eng. Sample)
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Plots

Agilent Specirum Anslyzer - Swepd SA

BAvg Typa: Valage
Augittold> 111

Ref 65.00 dBpVim

Start 14
#Res BW 1.0 MHz HVEW 1.0 kHz

Agilent Specinum Analyzer - Swept SA

Marker 1 2. 089920000000 GHz Bhug Typa: Voage
VHG: baa g Trig: Frae Run Avgipiald= 11
Rhman: 4 4B

Ref £0.00 dBpVim

¢|

BAvg Typa: Valage
Augittold> 111

Ref 65.00 dBpVim

Start 25000 GHz ) Stop 4.0000 GHz
#Res BW 1.0 MHz Sweep 1.170 s (1001 pts)

#Aug Typa: Vertage
e Trig:Fras Run Augitteld 11
o T BAmancd 48

Ref £0.00 dBpVim

Start 25000 GHz ) - N ) Stop 4.0000 GHz
#Res BW 1.0 MHz VEW 3.0 MHz 33 ms (1001 pts)

BAvg Type: Voltage
Ot e Trig: Fres Run AvglHatd> 111
(Fainiow * KAsten: 6 dB

A

gk beetm Al A

Start 1 Hz
#Res BW 1.0 MHz #VBW 30 kHz

Sweep 182.1 ms (1001 pt

BAvg Type: Voltage
Ot e Trig: Fres Run AvglHabe> 11
Wiainiow ~ RAster: 6 4B

_,’.\.,n-,hlh-‘ww_.bah*‘hu

Stop 25.
VEW 3.0 MHz Sweep 17.53 ms (1001 pts)

18-26 GHz (Reduced VBW)

18-26 GHz (Peak)

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.2.4 — Radiated Spurious Emissions Transmit Mode (30-1000 MHz

|
|

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement

ANSI C63.10-2013 Section 11.2
Procedure

EUT Placement

80 cm height non-conductive table centered on turn-table (no absorbers on ground plane)

Additional Notes

1) Tested in continuous transmit modulated mode with EUT in three orientations at max
power.

2) Emissions not effected by channel or modulation.

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin

Table

320.54 Horizontal 267 100 29.20 46.0 16.8
108.8 Vertical 188 100 25.22 43.5 18.3
56.5 Vertical 188 100 25.13 40.0 149

imum

Prepared For: Rain Bird Corporation Name: 940-0132 Module

Report: TR 315260 Model: 940-0132

LSR: C-2343 Serial: None (Eng. Sample)
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Plots

Agilent | M Receiver - | requaency Scan
Marker 1 108.79 MHz ] FREGLENCY SCAN
PREANP "= aman;0 48

Ref 60.00 dBpVIm

1

L]

. i 7 |
et Y \.M Wv w

Y

#5tart 30 MHz #5top 200 MHz

Res BW 120 kHz VEW 1.2 MHz W 35.3 ps (60 kHz)

Agilent i Baceiver - | requency Scan

Marker 1 194.78 MHz

e
PREAMP

Ref 60.00 dBpVIm

P, wa

#5tart 30 MHz #5top 200 MHz
Res BW 120 kHz VBW 1.2 MHz W inve 35.3 ps ( 60 kHz)

Marker 1 §85.30 MHz ] FREGLENCY SCAN
PREANP " mancoaB

Ref 60.00 dBpV/m

#5t1ar 200 MHz Stop 1 GHz
Res BW 120 kHz VEBW 1.2 MHz Dwell Time 7.5 ps 60 kHz)

30-200 MHz Horizontal

Agilent i Baceiver - | requency Scan

FRECH

Marker 1 321.86 MHz
PREANP "= aman;0 48

Ref 60.00 dBpV/m

#5t1art 200 MHz Stop 1 GHz
Res BW 120 kHz VEBW 1.2 MHz Dweell Time 7.5 ps 60 kHz) |

200-1000 MHz Vertical

200-1000 MHz Horizontal

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.3 — Radiated Emissions in Receive Mode

FCC: 15.109
Rule Part(s) | |c: Rss-GEN Section 7
Measurement :
o ANSI C63.4-2014 Section 8
Test Location | LS Research, LLC — FCC/IC Listed 3 meter Chamber
Test Distance | See data section
Above 1 GHz: 80 cm height non-conductive table above reference ground plane g¢over
EUT Placement with absorbers
Below 1 GHz: 80 cm height non-conductive table above reference ground plane
Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-300 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 MHz Peak
VBW: 30 Hz Average
1) The antenna, cable, pre-amp, and other necessary measurement system correction fa
are loaded onto the EMI receiver / spectrum analyzer when the measurements i
preformed. The data is gathered and reported as the corrected values.
Description 2) The EUT is placed on a non-conductive pedestal centered on a turn-table in the t
of location with the antenna at the test distance from the EUT
Measurement
3) Maximum radiated RF emissions are determined by rotation of azimuth and scannir
the sense antenna between 1 and 4 meters in height using both horizontal and| vert
antenna polarities. Maximized levels are manually noted at degree values of azimuth and
sense antenna height.
Example Reported Measurement data = Raw receiver measurement + Antenna Correction Facto
pie Cable factor (dB) - amplification factor (when applicable) + Additional factor (when
Calculations :
applicable)
Limits:
Frequency 3 m Limit 3 m Limit Type
(MHz) (LVv/m) (dBpVv/m)
30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak
Above 960 500 54.0 Average (>1 GHz)

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.3.1 — Radiated Spurious Emissions Receive Mode (30-1000 MHz

|
|

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement
Procedure

EUT Placement

Additional Notes

ANSI C63.4-2013 Section 8

80 cm height non-conductive table centered on turn-table (no absorbers on ground plane)

1) Tested in continuous receive mode with EUT in three orientations
2) Emissions not effected by channel

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin

Table

320.54 Horizontal 267 100 29.20 46.0 16.8
108.8 Vertical 188 100 25.22 43.5 18.3
56.5 Vertical 188 100 25.13 40.0 14.9

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Plots

Agilent | M Receiver - | requaency Scan
Marker 1 108.79 MHz ] FREGLENCY SCAN
PREANP "= aman;0 48

Ref 60.00 dBpVIm

1

L]

. i 7 |
et Y \.M Wv w

Y

#5tart 30 MHz #5top 200 MHz

Res BW 120 kHz VEW 1.2 MHz W 35.3 ps (60 kHz)

Agilent i Baceiver - | requency Scan

Marker 1 194.78 MHz

e
PREAMP

Ref 60.00 dBpVIm

P, wa

#5tart 30 MHz #5top 200 MHz
Res BW 120 kHz VBW 1.2 MHz W inve 35.3 ps ( 60 kHz)

Marker 1 §85.30 MHz ] FREGLENCY SCAN
PREANP " mancoaB

Ref 60.00 dBpV/m

#5t1ar 200 MHz Stop 1 GHz
Res BW 120 kHz VEBW 1.2 MHz Dwell Time 7.5 ps 60 kHz)

30-200 MHz Horizontal

Agilent i Baceiver - | requency Scan

FRECH

Marker 1 321.86 MHz
PREANP "= aman;0 48

Ref 60.00 dBpV/m

#5t1art 200 MHz Stop 1 GHz
Res BW 120 kHz VEBW 1.2 MHz Dweell Time 7.5 ps 60 kHz) |

200-1000 MHz Vertical

200-1000 MHz Horizontal

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.3.2 — Radiated Spurious Emissions Receive Mode (1-26 GHz

|
|

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement | \\s| c63.4-2013 Section 8
Procedure

EUT Placement | 80 cm height non-conductive table centered on turn-table (absorbers on ground plane)

1) Tested in continuous receive mode with EUT in three orientations
2) Emissions not effected by channel

Example Calculation:
Limit (dBuV/m) — Reading (dBV/m) = Margin

Additional Notes

No emissions found above system noise floor

Prepared For: Rain Bird Corporation Name: 940-0132 Module
Report: TR 315260 Model: 940-0132
LSR: C-2343 Serial: None (Eng. Sample)
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BAvg Typa: Veitage
AvglHebd> 111

e

o el

Agilent Sgwctrum Analyaes - et Sh
T

Marker 1 3.583000000000 Gl Rhvg Type: Vedtage

AvglHebd> 111

#VEW 30 kHz

Avg Typa: Lag-Pur
Ot e Trig: Frea Run AvglHatd> 111
(Fainiow * AAsten:0 dB

1-4 GHz (Antenna 2)

Marker 1 17.972000000000 GHz Avg Typa: Lag-Par
P T e Trig: Fres Run HAvglHobe> 11
(Fainiow * AAsten:0 dB

Ref 75.00 dByVim

Hopaty
g T YL
B e Sk

#VBW 30 kHz

BAvg Type: Voltage
Ot e Trig: Fres Run AvglHatd> 111
(Fainiow * KAsten: 6 dB

LTRE S X

Start 18.000 GHz ) ) “Stop 25.000 GHz
#Res B 1.0 MHz FVEW 30 kHz Sweep 182.1ms (1001 pts)

BAvg Type: Voltage
Ot e Trig: Fres Run AvglHabe> 11
Wiainiow ~ RAster: 6 4B

P

Start 18.000 GHz ) ) “Stop 25.000 GHz
#Res B 1.0 MHz VEW 3.0 MHz Sweep 17.53 ms (1001 pts)

18-26 GHz (Reduced VBW)

18-26 GHz (Peak)

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.4 — AC Mains Conducted Emissions

Rule Part(s)

FCC: 15.207 / 15.107
IC: RSS-247 | RSS-GEN

Measurement
Procedure

ANSI| C63.4 - 2014
ANSI| C63.10 — 2013

Test Location

LS Research, LLC — Conducted Emissions Area

Test Voltage

120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table above reference ground plane

Frequency
Range of 150 kHz — 30 MHz
Measurement
Peak, Quasi-Peak, Average
oot | Raw: et
VBW: At least 27 kHz
1) The LISN, cable, limiter, and other necessary measurement system correction fagtors
loaded onto the EMI receiver / spectrum analyzer when the measurements are preform
The data is gathered and reported as the corrected values.
Description 2) The EUT is placed on a non-conductive pedestal at appropriate distance from [grou
of planes and plugged into LISN. The LISN used has the ability to terminate the unusged pg
Measurement | with a 5@ (ohm) load when switched to either L1 (line) or L2 (neutral).
3) Maximum emissions are determined with peak detector and measurements gt sel
points are made with quasi-peak and average detectors. Results are recorded and comp
to limit.
Example Reported Measurement data = Raw receiver measurement + LISN Factor + Cable fac
Calculations (dB) + Additional factor (when applicable)

Limits of Conducted Emissions at the AC Mains Ports:

Frequency Range Class B Limits (dBuV)
(MHz) Quasi-Peak Average
0.150 -0.50 * 66-56 56-46
0.5-5.0 56 46
5.0-30 60 50
* The limit decreases linearly with the logarithm of the frequency in this range.

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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B.4.1 — AC Mains Conducted Emissions

Manufacturer Rainbird

Date 11-11-15

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.207 / 15.107 / RSS-GEN
Measurement ANSI C63.4 - 2014

Procedure ANSI C63.10 - 2013 Section 6.2
Test Voltage 120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table, 40 cm from vertical ground plane

Detectors

Peak; RBW 9 kHz
Quasi-Peak and Average

Additional Notes

channels.

1) Tested in continuous transmit and receive with no significant difference between operating

Example Calculation:

Margin (dB) = Limit (dBuV) — Reading (dBuV)
Table
Peak Quasi- Average | Q-Peak Quasi- Average | Average
Frequency . . Peak . .. Peak .. )
(MHz) Line Reading Reading Reading | Limit Margin Limit Margin
(dBpv) (dBuV) (dBuvV) | (dBuv) (dB) (dBpv) (dB)
0.199 1 47.20 41.00 30.60 63.65 22.7 53.65 23.1
0.240 1 48.40 40.00 29.50 62.10 22.1 52.10 22.6
30.000 1 27.30 22.90 16.20 60.00 37.1 50.00 33.8
0.159 2 45.50 38.80 23.00 65.52 26.7 55.52 32.5
0.244 2 43.30 32.80 20.00 61.96 29.2 51.96 32.0
30.000 2 29.70 24.20 17.40 60.00 35.8 50.00 32.6
Plots

Agilent LM Recurver - | requency Scam

Start 150 kHz
Res BW 9 kHz

Agilent LM Recurver - | requency Scam

R T | f

Stop 30 MHz|
Dwell Time 108.1 ps(4.5 kHz)

Start 150 kHz
Res BW 9 kHz

Stop 30 MHz|

VEBW 90 kHz Dwell Time 108.1 ps (4.5 kHz) VEBW 90 kHz

Line 1 Line 2

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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Appendix C - Uncertainty Summary

This uncertainty represents an expanded uncertainty expressed at
approximately the 95 % confidence level, using a coverage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 233V
EFT Burst, Surge, VDI 230 VAC 544V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64°/ 2.88 %RH
Prepared For: Rain Bird Corporation Name: 940-0132 Module
Report: TR 315260 Model: 940-0132
LSR: C-2343 Serial: None (Eng. Sample)
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Appendix D - References

Publication Year Title

FCC CFR Parts 0-15 2016 Code of Federal Regulations — Telecommunications
Digital Transmissions Systems (DTSs), Frequency|

RSS-247 Issue 1 2015 Hopping Systems (FHSs) and Licence-Exempt Logal
Area Network (LE-LAN) Devices

RSS-GEN Issue 4 2014 Gen_e_ral Requweme_nts and Information for the
Certification of Radio Apparatus
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low

AN Gees 20 Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

ANSI C63.10 2013 American National Standard of Procedures for

Compliance Testing Unlicensed Wireless Devices

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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END OF REPORT

Date Version | Comments Person

11-17-15 VO Initial Draft Release Adam A
11-20-15 VO Internal Review Peter F
03-14-16 V1 Final Release Adam A

Prepared For: Rain Bird Corporation

Name: 940-0132 Module

Report: TR 315260

Model: 940-0132

LSR: C-2343

Serial: None (Eng. Sample)
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