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LS Research, LLC in Review

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

following:

®a

(ACCREDITED)
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

lilllll

!!!@!

(

(

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-212 — Issue 1

File Number: IC 3088-A
On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1

File Number: IC 3088

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 Summary of Test Report

In July and August 2012 the Honeywell Envirocom &lass Bridge Model W8735 was tested and
MEETS the following requirements.

Rule Description Procedure Compliant | Note
Ec:%slgggfg(;‘g_ll)(a Emission Bandwidth 20dB & 99%| ANSI C63.4-2003  Yes 2
o0 2224 10) | Maximum Output Power ANSI C63.4-2003  Yes 2
:Zcislggfg(zgll)((g Hopping Requirements ANSI| C63.4-2003 Yes 2
:E;C(F:zslggfg(2235 Band-edge ANSI C63.4-2003 Yes 2
::C:C(Fzzslggfg(QBS Spurious Emissions ANSI C63.4-2003 Yes 2
::C:C(Fzzslggfg(QBS Radiated Maximum Output Power ANSI C63.4-2003 Yes 1
::C:C(Fzzslggfg(QBS Radiated Emissions at Band-edgg ANSI C63.4-2003 Yes 1
::C:C(Fzzslggfg(QBS Radiated Harmonics ANSI C63.4-2003 Yes 1
::C:C%Slggfg(gzgs Radiated Emissions ANSI C63.4-2003 Yes 1
::CC%SlS5(250E7N 799 Power Line Conducted Emissions ANSI C63.4-2003 Yes 3
::CC%S28128% 251 MPE Calculations OET 65 Yes None
::CCC;SlSSéOEQN Receiver radiated Emissions ANSI C63.4-2003 Yes 1

Note 1: Tested as a wall mount device in its ineshdrientation.
Note 2: RF Conducted measurement at antenna tdrmina

Note 3: Device operates at 24VAC 60Hz.

2.0 Test Facilities

All testing was performed at:
LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA

LS Research, LLC is accredited by A2LA (Americarsdaation for Laboratory Accreditation) to
the requirements of ISO/IEC 17025, 2005 “Generaurements for the Competence of Calibration
and Testing Laboratories”.

LS Research, LLC’s scope of accreditation inclualésest methods listed herein, unless otherwise
noted.
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3.0 Client Information

Manufacturer Name: Honeywell

Address: 1985 Douglas Dr Golden Valley, MN 55422
Contact Person: Alan Bredon

3.1 Equipment Under Test (EUT) Information

The following information has been supplied by the applicant.

Product Name: Envirocom Wireless Bridge

Model Number: W8735

Serial Number: FCC Sample 1 (RF conducted unit), FCC Sample Zd(ed unit)

FCCID HS9-W8735ER01
IC Number 573R-W8735ER01
3.2 Product Description

OTC (Outdoor Temperature Compensation module) iRRrequivalent to the Enviracom bridge. It
receives the outdoor temperature wirelessly from d@Rsor then converts the RF message to
Enviracom message and sends it over Enviracom Dhis. way outdoor temperature is made
available to devices that need it, like Aqua stdg running wires through the walls as we currently
do. The OTC will be a host device (enrolls withdndr RF sensor and indoor RF sensor) powered
via 24VAC.

Frequency Range (MHz) 903.0 — 926.4

RF Power In Watts (conducted) Max: 0.01122; Min: 0.01047
Max Conducted Output Power (dBm) 10.5

Field Strength at 3 meters (dBuV/m) 111.36

Occupied Bandwidth 99% 63.8 kHz

Type of Modulation FSK

Emission Designator 63K8FXD

Transmitter Spurious (worst case) at 3 me| 46.76 dBuV/m (average) 5418 MHz

Stepped (Y/N) No

Step Value N/A

Frequency Tolerance %,Hz, ppm Better than 100 ppm
Microprocessor Model # MSP430F5528

Non-Detachable

PCB trace inverted L
5.7 dBi (Maximum)
Title 47 Part 15.247
RSS-210 Issue 8 2010
No

Mobile

Antenna: Detachable / Non-detachable
Antenna: Type

Antenna Gain (Measured over ground plar
FCC Rule Part

Industry Canada Rule Part

Modular Filing

RF Exposure Type

Receiver Spurious (worst case) at 3 meter

49.58 dBuV/m (peak noise floor) at
4959.8 MHz
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3.3 Modifications Incorporated In the EUT for Compliance Purposes

None noted at time of test.

3.4  Deviations & Exclusions from Test Specificatios
None noted at time of test.
4.0  Conditions of Test

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

Mains Voltage:
24VAC 60Hz from a transformer supplied with 1200 /&80Hz

50 Additional Information

Tested in continuous transmit, transmit hopping! @teive mode in the intended orientation
(wall mount). Mode is selected by various buttoasges from a proprietary test program.

6.0  Test Equipment

All test equipment is calibrated by a calibratiabdratory accredited by A2LA to the
requirements of ISO 17025. For a complete listest equipment and calibration dates, see
Appendix A. Unless otherwise noted, resolutiondvaidth of measuring instrument used
during testing for given frequency range, see bel&ar average measurements above
1000MHz the video bandwidth is set at 10Hz.

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
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7.0 Conformance Summary

The EUT was found to MEET the requirements as dasdrwithin the specification of FCC Title
47, CFR Part 15.247 (2011) and Industry Canada Ri®Sissue 8 (2010)

If some emissions are seen to be within 3 dB af tlespective limits

As these levels are within the tolerances of thst Bguipment and site employed, there is a
possibility that this unit, or a similar unit sefed out of production may not meet the requiredtlim
specification if tested by another agency.

LS Research, LLC certifies that the data containecktin was taken under conditions that meet or
exceed the requirements of the test specificatidhs. results in this Test Report apply only to the
item(s) tested on the above-specified dates. Aagifications made to the EUT subsequent to the
indicated test date(s) will invalidate the dataelgrand void this certification.
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Appendix A — Test Equipment

Wireless Product Devel opment
Equipment Calibration

V‘ LS RESEARCH LLC
f

Diate: 26-Jul-2012 Type Test: Radiated Emissions (109} Job #: C-1507
Frepared By: Adam Customer: _Honeywel Quote #: 32155
Mo.[Aszet # Diezeription Manufacturer |M0de| # |Serial # Cal Date |Cal Due Date | Equipment Status
1 EESe0156 100kHz-15Hz Analog Signal Generatar Agilent NEIEA Y Bl30f201 Bi308201 Active Calibration
2 EESE0EY FHz-12.2GHz Spectrum Analyzer Agilent E444528 MY 42250225 Bf29f201 EZafz0l Active Calibration
3 EESe015Z RF Preszelecter Agilent MNanzas PV 4ERZOND Bl2afz0iz EIZaz012 Active Calibration
4 AADE0NE0 Bicon Antenna ETS el =] 0003-3346 sz e 2012 Active Calibration
5 AR I6007E Log Periodic Antenna EMCO IIUE 7014855 sz MSIz01E Active Calibration
& AADENDOT Diouble Ridge Horm Antenna EMCO i) aEn-4128 BHERZNZ BHERZ02 Active Calibration
7 EESE0iE0 0.8-21GHz LMA Mini-Circuits ZVA-212K-5+ arFTnozn BHERZNZ BHERZ02 Active Calibration

Wireless Product Devel opment
Equipment Calibration

"‘ LS RESEARCH LLC
f

Date: 25-Jul-2012 Type Test: Radiated Harmonic Emissions Job #: C-1507
Prepared By:_Adam Customer:  Honeywell Quote #: 312165
| No.l Asset | Description Manufacturer | Mlodel # | Serial # Cal Date | Cal Due Date | Equipment Status
1 EE 960156 100kHz-1GHz Analog Signal Generator Agilent ME1E1A MY430B00E2 BlE0f2012 BI20f2012 BAuctive Calibration
2  EE 380157 FHz-13.2GHz Spectrum Analyzer Aagilent E44455, M1 432G EIZAHZ01; EAZa201 Active Calibration
3 EE 960153 FF Prezelecter Agilent M3039A MY4E20H0 Br2af2012 Br2f2013 Active Calibration
4 A8 360007 Double Ridge Hom Antenna EMCO 35 4138 BHER2012 BHER20N3 Active Calibration
6  EESe01e0 0.8-21GHz LMA, Mini-Circuits ZVA-213K-5+ aFFTN00 BHE201Z BHESZ01Z BAuctive Calibration
B AMADEDIEE A00rHz High Pass Filter K HPF-L-14185 erz-0z HEzO2 B2 BAuctive Calibration
T EE 30073 Spectrum Analyzer Agilent E444E4 US45300564 Bfarz01z BI92013 Active Calibration
&AM SE0021 Double Ridge Horm Antenna ErACO 1) gany nedzmz W20 BAuctive Calibration
9 EESE0M4Y Pre-Amp Ay, Mlicro WLAETZ 1221 nedzmz W20 BAuctive Calibration
0 AS BN Fhazefles Gore ERDMD0I0720 B3T3 EH20N EHI2013 Active Calibration

Wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
f

Diate : 26-Jul-2012 Type Test: RF Conducted Emissions Job #: C-1507
Prepared By:_Adam Customer: Honeywel Quote #: 312155
Mo.[Aszet # |DescLiption Manufacturer |M0de| # |Serial # CalDate |Cal Dlue Diate |EguiEment Statuz
1 EESB0073 Spectrum Analyzer Agilent E444E5 LIS45300564 Blafz012 BI92013 Active Calibration
2 AADE0M4Z Fhasefe: Gore EKDOID0M042.0 BE4EG13 Bf20M B203 Active Calibration

Wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
A

Diate : 26-Jul-2012 Type Test: Radiated Emizsions Fundamental Job #: C-1507
Prepared By:_Adam Custamer:  Honeywell Quoke #: 312155
| Mo | Asset # Description Panufacturer | Model # | Serial # Cal Date | Cal Due Date | Equipment Status
1 EE 360156 100k Hz-1GHz Analog Signal Generator Agilent MEIEA MY4A0E0062 Bf30f2012 E{3002013 Active Calibration
2 EE3e0I57 3Hz-13.2GHz Spectrum Analyzer Agilent E44455, MY43250225 1230201, BiZafz01 Active Calibration
3 EESE015Z FF Preselecter Agilent MN30z3A MTY4EGZON0 Bizafz0i2 EiZaf201 Active Calibration
4 AADEDOTE Log Periodic Antenna EMCO A3ME 9701-4255 a0 THE2012 Active Calibration

Wireless Product Development
Equipment Calibration

" LS RESEARCH LLC
f

Date: 25-Jul-2012 Type Test: AC Conducted Emissions Job #: C-1507
Prepared By:_Adam Customer:  Honeywel Quote #:_ 32155

|N0.|Asset# |Desc_ripti0n |Manufacturer |M0de|# |Serial# |Cal Dlate |Cal Diue Date | Equipment Status

1 EE 960012 ERI Receiver HF 85468 System JEITADDIZOZ4420 122201 nezfzoz Active Calibration

2 EESE00M EMI Receiver-filter section HF R4604, 443800296 mzzem 2azmz Active Calibration

3 AMADEDDTZ Transient Limiter HF 3474 07 ADZEIG zdzon mzzmz Active Calibration

4 AMADEDDOZ LISM EMCO J816IZNM 9FM-1057 wHzmz w2012 Active Calibration
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Appendix B — Setup Photos

Radiated Emissions

AC Line Conducted Emissions
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Appendix C — Test Data

C.1 — RF Conducted Emissions

Manufacturer | Honeywell

Date 7-26-12

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Test Voltage | 24 VAC 60 Hz

Test Location | LS Research, LLC — Bench Measurements

Rule Part 15.247

Measurement | FCC Public Notice DA00-705 March, 2000

Procedure ANSI C63.10-2009 Section 6.7.

A direct measurement of the transmitted signal pexformed at the antenna port of the
EUT via a cable connection to a spectrum analyxemttenuator was placed in series wjth
the cable to protect the spectrum analyzer. Theflasn the cable and the attenuator were
added on the analyzer as gain offset settings theedlowing direct measurements,

Description of

LRI without the need for any further corrections. ThélBvas configured to run in a
continuous transmit mode, while being supplied wyphical data as a modulation source|
» 1) Tested in continuous transmit mode on a low, mi@aie high channel during
Additional :
Notes EBW, power, spurious, and band-edge measurements.

2) Tested in hopping mode for hopping requirementskamd-edge measurements

Summary of Results

Frequency | EBW 20dB | EBW 99 % Power
(MHz) (kHz) (kHz) (dBm)
903.0 64.7 63.8 10.5
914.6 64.6 63.6 10.4
926.4 64.6 63.6 10.2

Number of Channels: 50 (PASS)
Minimum Separation: 400 kHz (PASS)
Dwell Time: One pulse of 145ms in 20 second per{BASS)

Per 15.247(a) (1) the channel separation is grédaderthe 20dB bandwidth of the hopping channel.
Per 15.247 (a) (1)(i) for a hopping system opeggitinthe 902-928 MHz band with a 20dB

bandwidth less than 250kHz, the system shall utsaat 50 hopping frequencies and average time
of occupancy on any frequency shall not be grehter 0.4 seconds within a 20 second period.
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Emission Bandwidth

Agilent 08:56:52 Jul 26, 2012

#WBH 3 kHz

Occupied Bandwidth
63.7515 kH=

Transmit Freq Error
% dB Bandwidth

Middle Channel

Agilent 09:18:08 Jul 26, 2012

Occupied Bandwidth
63.6837 kHz

Transmit Freq Error
% dB Bandwidth

Agilent 09:16:36  Jul 26, 2012

Occupied Bandwidth
63.6020 kH=

Transmit Freq Error -1
% dB Bandwidth :

Occ BH % Pwr
% dB

Occ BH % Pwr
xdB -

Occ BH % Pwr
% dB
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Output Power

Agilent 89:22:51 Jul 26, 2012

1)
] "Il "‘L

o

! e ff A\

HL, -t H;NH'L'J F'\Wr'l.flw{l'dlln‘||”| ;
IMark i
arker

902.961408 MHz
10.43 dBm

Middle Channel

Agilent 89:12:33 Jul 26, 2012

AL, Jl. S "L,rlfh"
Marker
914.558300 MHz
18.37 dBm

!

:
M W

rI,I' y J‘," "
ll‘Har‘ l?er NH@.HLIN' um H‘|u| i %ﬁ j |‘]1
926.356700 MHz

10.22 dBm
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Band-edge

Agilent 09:27:27 Jul 26, 2012

Middle Channel

Agilent 89:51:11 Jul 26, 2012

gy | G
LV}
‘b
———— L S S R

Lafv

Agilent 89:55:08 Jul 26, 2012

L P P

-1.850000 MHz
52.93 dB

VEH
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RF Port Spurious Emissions

Agilent 69:41:03 Jul 26, 2012

4

1-10 GHz

1-10 GHz

Agilent 89:57:13 Jul 26, 2812

-
‘,,,,‘\‘...VL..u"w-w-w--ww...»-k — L..*-MM«L‘-‘"

-Jt""'#;“__,w-w-.w

Agilent 69:43:12  Jul 26, 2012

1

30-1000 MHz

i Agilent 09:47:16  Jul 26, 2012

4

.-w-wmm-ﬂ\,«w..-wj .-""‘""’”'TW-""“""ML*"'”""'MWM-.,.M.-

30-1000 MHz

Agilent 89:53:40  Jul 26, 2012

FAmpli

30-1000 MHz
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Hopping
Dwell Time in 20 seconds (One hop of 219 ms in a&fbnd period):

0 Agilent 11:03:34 Jul 26, 2012

Atten 28 dB Ext PG -18 dB

|
J J’HJ

I
‘n WH"J“\JJWU‘MU

|
| HMM Jdutm Hlm

60 seconds sweep (Hop separation ~24 seconds):
5 Agilent 11:05:58 Jul 26, 2012

|JNW”\W(\W\‘v”ud“mlznlmW.'memnwmﬂ\IMMMW‘MWw\MMM‘MMMMJMMMu'M

Hz

Length of Dwell (219ms):

5 Agilent 11:15:19 Jul 26, 2012

Marker a
219.0000000 ms

afv | -1.64 dB
1R |
ity D bt gt o e

UBH 3 MHz
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Number of Hops (50 Total)

o Agilent 11:26:34 Jul 26, 2012

15 dBm

904.580000 MHz
10.73 dBm

\'0" n (T { !
AT
\ 'H l‘lli ||‘|‘|' 'H' Tl
Wl

i

||
.

910.9909008 MHz
10.67 dBm

520.380000 MHz
18.55 dBm

dB

& A A A
ERRRIENE

AR
|‘|I|‘||‘H|\\I“||H"
e
.

IRVRYITRL
O
|J| ‘i‘ U | If

I
- |||

A ‘l"n'" AAAAANLT
| ATRTAURTANIL

NRREN
RERRN

il
‘,|‘ l'u'l ‘I

|
\II 'l ‘IIJ

i
Ll
W
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Channel Separation (402 kHz)

Agilent 11:35:29  Jul 26, 2612

f 15 dBm

Marker a
492.800 kHz
-0.16 dB

Band-edge with Hopping

Agilent 12:41:44  Jul 26, 2612

YR TN TR NP TAOR1 PR

o Agilent 12:46:84 Jul 26, 2012

Amplitude

PN R VIOY I TR N SR SO e S WP

Amplit:

Prepared For: Honeywell

Name: Envirocom Wireless Bridge

Report: TR 312155 A FCCICTX V1

Model: W8735

LSR: C-1507

Serial: FCC Sample 1 (RF conducted), FCC Samjlediated)

Page 17 of 37




Frequency and Power Stability over Voltage Variatios

The power and frequency stability of the device waamined as a function of the input voltage
available to the EUT. A Spectrum Analyzer was usedneasure the power and frequency at the
appropriate frequency markers. Power was supplea variable AC power supply and was varied
+15% from the nominal.

The power was then cycled On/Off to observe sysesponse. No unusual response was observed
the emission characteristics were well behaved, thiedsystem returned to the same state of

operation as before the power cycle.

20.4 VAC 27.6 VAC

10.5 902983710 10.5 902983870 10.5 902983510 360
10.4 914580160 10.4 914580240 10.4 914580120 120
10.2 926376770 10.2 926376650 10.2 926376530 240
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C.2 — Radiated Emissions

Rule Part(s)

FCC: 15.247(d) / 15.205 / 15.209 /
IC: RSS-210 A8.2 (b) / RSS-210 Section 2.2, 2.B, 2

Measurement
Procedure

ANSI C63.4 - 2003
ANSI| C63.10 — 2009
FCC Public Notice DA00-705 March, 2000

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Aneckiamber

Test Distance

3 meters : 30 - 6000 MHz
1 meter: 6-10 GHz

EUT Placement

80 cm height non-conductive table above referencergl plane

applicable)

Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn;:
Range of 30-300 MHz Array: Waveguide Horn: 18-25GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-25 GHz:
Measurement Peak Detector Peak Detector
Detectors RBW: 120 kHz RBW : 1MHz
VBW: 300 kHz VBW: 3MHz (Peak Measurement)
VBW: 10Hz (Average Measurement)
1) The antenna, cable, pre-amp, and other necessayurement system correction factors
are loaded onto the EMI receiver / spectrum analyzben the measurements are
preformed. The data is gathered and reported asothected values.
Description 2) The EUT is placed on a non-conductive pedestateted on a turn-table in the test
of location with the antenna at the test distance fiteerEUT
Measurement
3) Maximum radiated RF emissions are determinedolgtion of azimuth and scanning
the sense antenna between 1 and 4 meters in hegig both horizontal and vertical
antenna polarities. Maximized levels are manuaited at degree values of azimuth and at
sense antenna height.
Example Reported Measurement dr?lt_a = Raw receiver mea_surelmmenna_ _Correction Factor |+
Calculations Cable factor (dB) - amplification factor (when &ppble) + Additional factor (when

FCC Part 15.209 / IC RSS-210 Section 2.7 Limits:

Frequency 3 m Limit 3 m Limit Type

(MH2z) (UV/m) (dBuV/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)
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C.2.1 — Radiated Harmonics in Restricted Bands abevl GHz

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Test Location LS Research, LLC - FCC Listed 3 meter Semi-Anecl@iiamber

Measurement
Procedure

EUT Placement

Additional Notes

ANSI C63.4 - 2003
ANSI C63.10 - 2009
FCC Public Notice DA00-705 March, 2000

80 cm height non-conductive table centered on taiie

Tested in continuous transmit modulated mode fdiatad harmonics in restricted bands|
low, mid, and high channels with EUT Antenna A &ih its intended orientation (wall
mount).

2) Where noise floor measurements made, peak measureprapared to average limit.

n
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Table:

Low Channel
. . Peak Avg L.

T | om | (demes | Jondne | Resdng | Gl | Margn66) | LI oenation
2709.0 Noise Floor 42.84 - 54 11.2 Vert/Horz A/B
3612.0 Noise Floor 44.92 - 54 9.1 Vert/Horz A/B
4515.0 Noise Floor 44.45 - 54 9.6 Vert/Horz A/B
5418.0 110 ‘ 141 50.91 46.76 54 7.2 Vertical A
8127.0 Noise Floor 49.24 - 63.5 14.3 Vert/Horz A/B
9030.0 107 ‘ 221 54.21 46.07 63.5 17.4 Vertical A

Mid Channel
. . Peak Avg L.

T | om | (demes | Jondne | Resdng | Gl | Margn68) | LI oenation
2743.8 Noise Floor 40.08 - 54 13.9 Vert/Horz A/B
3658.4 Noise Floor 42.45 - 54 11.6 Vert/Horz A/B
4573.0 Noise Floor 43.94 - 54 10.1 Vert/Horz A/B
7316.8 Noise Floor 49,96 - 63.5 13.5 Vert/Horz A/B
8231.4 Noise Floor 49.87 - 63.5 13.6 Vert/Horz A/B
9146.0 115 235 54.73 46.5 63.5 17.0 Vertical A

. . Peak Avg L.

T | om | (demes | Jondne | Resdng | Gl | Margn68) | LI oentation
2779.2 Noise Floor 40.02 - 54 14.0 Vert/Horz A/B
3705.6 Noise Floor 42.59 - 54 11.4 Vert/Horz A/B
4632.0 Noise Floor 44.49 - 54 9.5 Vert/Horz A/B
7411.2 Noise Floor 50.23 - 63.5 13.3 Vert/Horz A/B
8337.6 Noise Floor 51.14 - 63.5 12.4 Vert/Horz A/B

Note: Worst case emissions reported.
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Plots:

1.2-6GHz; Max Hold Vertical and Horizontal whiletating
EUT: Antenna A, High Channel, Continuous TX

3% Agilent 16:18:58 Jul 25, 2812 R T % Agilent 16:13:48  Jul 25, 2012 R T
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6-10 GHz; Max Hold Vertical and Horizontal whiletating
EUT: Antenna B, High Channel, Continuous TX
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C2.2 - Radiated Fundamental and Band-edge

Manufacturer Honeywell

Date 7-25-12

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.
Test Voltage 24 VAC 60 Hz

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Aneckhiamber

Rule Part 15.247 / 15.205 / 15.209
N .| ANSIC63.4-2003

easuremen ANSI C63.10 - 2009
Procedure

FCC Public Notice DA00-705 March, 2000

Test Distance

3 meter

EUT Placement

80 cm height non-conductive table

Detectors

RBW 120 kHz; Peak (VBW 300 kHz)

Additional Notes

1) Tested in continuous transmit modulated mode in lowd, and high channels with EUT

Antenna A and B in its intended orientation (wabumt).

Example Calculation:
Peak Limit — Peak Reading = Peak Margin
Average Limit — Average Reading = Average Margin

Fr(eﬁ EES‘” AL H(?:Irfr]\;]t ’?5&3?32) (dg;\?/km) (dgm}m) Margin | EUT

903.0 H 100 150 110.56 130 19.44 Ant A
903.0 \ 100 84 106.94 130 23.06 Ant A
903.0 H 100 0 106.07 130 23.93 Ant B
903.0 V 115 98 111.36 130 18.64 Ant B
914.6 H 100 153 109.59 130 20.41 Ant A
914.6 \% 104 89 106.83 130 23.17 Ant A
914.6 H 149 0 106.27 130 23.73 Ant B
914.6 \ 117 114 110.52 130 19.48 Ant B
926.4 H 140 19 109.67 130 20.33 Ant A
926.4 \ 105 76 106.49 130 23.51 Ant A
926.4 H 144 190 105.7 130 24.3 Ant B
926.4 \ 111 93 110.53 130 19.47 Ant B
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Agilent 11:38:22 Jul 25, 2612 R T

Mid Channel, Ant B, Vertical (Worst Case)

i Agilent 13:53:28 Jul 25, 2612
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Band-edge, Ant B, Vertical (worst case)
T

o Agilent 11:42:22 Jul 25, 2012 R

#\VBH

Band-edge, Ant B, Vertical (worst case)
# Agilent 13:22:04  Jul 25, 2012 R T
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C2.3 - Radiated Emissions 30-1000MHz

Manufacturer Honeywell
Date 8-3-12
Operator Adam A
Temperature 20-25°C
Humidity 30 — 60%
Test Voltage 24VAC 60Hz

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Anec@iamber

Test Distance

3 meter

EUT Placement

80 cm height non-conductive table

Measurements

Final

Detectors

Peak

Additional Notes

1) Tested with EUT Antenna A and B, low, mid, higfrannel continuous|
transmit.

2) No emissions found.

3) Peak detector compared to quasi-peak limit.

Table:
, : Peak LEE] .

Frequency | Height Azimuth Reading Regk Margin Anten_na Note

(MH2) (cm) (degree) (dBpV/m) Limit (dB) Polarity
(dBpV/m)

297.9 100 0 31.72 46.0 14.3 Horizontal 1
246.9 100 0 311 46.0 14.9 Vertica, 1
848.1 100 0 35.16 46.0 10.8 Horizontal 1
786.7 100 0 32.81 46.0 13.2 Vertical 1
942.0 100 0 38.16 46.0 7.8 Horizontal 1
994.4 100 0 35.71 54.0 18.3 Vertical 1

Note 1: System Noise Floor (Not associated with EUT
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Plots:
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C.2.4 — Receive Mode Radiated Emissions

Manufacturer Honeywell

Date 7-30 & 8-3 2012
Operator Adam A
Temperature 20-25°C
Humidity 30 — 60%

Test Voltage 24VAC 60Hz

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Aneci@fiamber

Test Distance

3 meter (30 MHz to 6 GHz)
1 meter (1 GHz to 10 GHz)

EUT Placement

80 cm height non-conductive table

Measurements

Final

Detectors

Peak

Additional Notes

1) Emissions found not associated with receive modsted with
Antenna A and B, low, mid, high channel.
2) Peak system noise floor compared to quasi-paakrage limit.

Table:
Frequency | Height | Azimuth st;‘;g Limit Margin Antenna Note

(MHz) (cm) (degree) (dBuv/m) (dBpV/m) (dB) Polarity

285.5 100 0 30.98 46.0 15.0 Horizontal 1
292.8 100 0 31.63 46.0 14.4 Vertical 1
973.7 100 0 34.03 54.0 20.0 Horizontal 1
994.3 100 0 35.74 54.0 18.3 Vertical 1
4959.8 100 0 49.58 54.0 4.4 Horz / Vert 1

Note 1: System Noise Floor (Not associated with EUT
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C.3 — Power line Conducted Emissions

Rule Part(s)

FCC: 15.207 / 15.107
IC: RSS-GEN

Measurement
Procedure

ANSI C63.4 - 2003
RSS-GEN Issue 3 2010

Test Location

LS Research, LLC — Conducted Emissions Area

Equipment

50Q / 250pH Line Impedance Stabilization Network (LISN)

EUT Placement

80 cm height non-conductive table above referencergl plane, centered on the table

D

Frequency | 150 iz to 30 MHz

Range

Measurement | RBW = 9 kHz

Detectors / VBW > 9 kHz for PK/QP

Bandwidths VBW = 1 Hz for Average
1) The LISN, cable, attenuator/limiter, and othecessary measurement system correction
factors are loaded onto the EMI receiver / spectanalyzer when the measurements ar

D — preformed. The data is gathered and reported asothected values.

escription

(I\)/];easurement 2) The AC power supply was provided via an appaiprbroadband EMI Filter, and then
to the LISN line input. After the EUT was setup amhnected to the LISN, the RF
Sampling Port of the LISN was connected to a 1\&Bnuator-Limiter, and then to the
EMI System.

Example Reported Measurement data = Raw receiver measutemeisN _(_:orrection Factor +

Calculations Cable factor (dB) + attenuator factor (when apjliep + Additional factor (when

applicable)

Limits of Conducted Emissions at the AC Mains Ports

Frequ(i/lnHC)Z/)Range 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 logarithifntioe frequency in this range.
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C.3 — Conducted Emissions

Manufacturer Honeywell
Date 7-26-12
Operator Adam A
Temperature 20-25°C
Humidity 30 — 60%
Test Voltage 24VAC 60Hz

Test Location

LS Research, LLC — Conducted Emissions Area

EUT Placement

80 cm height non-conductive table

Measurements

Final

Detectors

Peak

Additional Notes

Continuous transmit determined worst case. (Recgenge and hopping
mode investigated)

Table:
Peak | Average | Average
Fr(?\;mg)n Y Line Reading Limitg Margi?\
(dBuV) | (dBupv) | (dB)
3.96 L1 28.6 46 17.4
2.00 L1 22.5 46 23.5
27.89 L1 23.1 50 26.9
3.96 L2 29.5 46 16.5
2.00 L2 22.8 46 23.2
27.89 L2 23.3 50 26.7
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Plots:
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Appendix D - Uncertainty Summary

This uncertainty represents an expanded uncertaxgsessed at
approximately the 95 % confidence level, using\eecage 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
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.32 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.63dB
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 2.33V
EFT Burst, Surge, VDI 230 VAC 544V
ESD Immunity Discharge at 15kV 3200 V
Temperature/Humidity Thermo-hygrometer 0.64°/2.88 %RH
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Appendix E - References

705

Publication Year Title

FCC CFR Parts 0-15 2011 Code of Federal Regulations — Telecommunicatior|s
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low

A e e Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.
Low-power License-exempt Radio

RSS-210 Annex 8 2010 communication Devices (All Frequency Bands):
Category | Equipment

RSS-GEN lssue 3 2010 Gengral Requwemgnts and Information for the
Certification of Radio Apparatus

ANSI C63.10 2009 Am_erlcan Natl_onal Standgrd for Testing
Unlicensed Wireless Devices

FCC Public Notice DA 00- 2000 Filing and Measurement Guidelines for

Frequency Hopping Spread Spectrum System

U)
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Appendix F — MPE Calculations

The following MPE calculations are based on meaktiedd strength of 111.36 dB//m at 3m and
conducted RF power of +10.5 dBm as presented taritenna. The calculated gain of this antenna,
based on the field strength measurements (ovenducting ground plane) is 5.7 dBi.

The output power is less than 200mW and exempt &eatuation as stated in Industry Canada
RSS-102 section 2.5.1.

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01
PG

47R*

S:

where: 5= power density
P = power input to the antenna

G = power gain of the antenna in the direction of interest relative to an isotropic radiatar
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: 10.50 (dBm)
Maximum peak output power at antenna input terminal: 11.220 (mW)
Antenna gainitypical): 5.7 (dBi)
Maximum antenna gain: 3715 (numeric)
Prediction distance: 20 (cm)
Prediction frequency: 803 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 0.6 (mWicm*2)
Power density at prediction frequency: 0.008293 (mWicm*2)
Maximum allowable antenna gain: 243 (dBi)
Margin of Compliance at 20 cm= 18.6 dB
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END OF REPORT

Date Version | Comments Person
8-6-12 VO Initial Draft Release Adam A
8-8-12 V1 Minor Clarification and grammatical changes Peter/Adam
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