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EXHIBIT 1. INTRODUCTION

1.1 SCOPE

References: Title 47 CFR FCC Part 15, Subpart C, Section 15.249
RSS GEN and RSS 210 Annex 2

Title: FCC : Telecommunication — Code of Federal Regulations,

CFR 47, Part 15.
IC : Low-power License-exempt Radio-communication
Devices (All Frequency Bands): Category | Equipment

Purpose of Test:

To gain FCC and IC Certification Authorization for Low-
Power License-Exempt Transmitters.

Test Procedures:

Radiated emissions measurements were performed in
accordance with American National Standards Institute
ANSI C63.4 — American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 kHz
to 40 GHz.

Environmental Classification:

e Residential

1.2 NORMATIVE REFERENCES

Publication

Title

47 CFR, Parts 0-15 (FCC) | Code of Federal Regulations - Telecommunications

Low-power License-exempt Radio-communication Devices

RSS 210 (All Frequency Bands): Category | Equipment
American National Standard for Methods of Measurement
ANSI C63.4 of Radio-Noise Emissions from Low-Voltage Electrical and

Electronic Equipment in the Range of 9 kHz to 40 GHz.
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1.3 LSResearch, LLC TEST FACILITY

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) to
conform to ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted. Accreditation status can be verified at A2LA’s web site: www.a2la.net.

1.4 LOCATION OF TESTING

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

15 TEST EQUIPMENT UTILIZED

A complete list of equipment utilized in testing is provided in Appendix A of this test report.
Calibration dates are indicated in Appendix A. All test equipment is calibrated by a calibration
laboratory accredited to the requirements of ISO 17025, and is traceable to the Sl standard.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

21 CLIENT INFORMATION

Manufacturer Name:

Ingersoll Rand

Address:

11819 North Pennsylvania Street

Contact Name:

Carmel, IN 46032

2.2 EQUIPMENT UNDER TEST (EUT) INFORMATION

The following information has been supplied by the applicant.

Product Name:

Connected Touchscreen

Model Number:

24529380

Serial Number:

Engineering Sample

2.3 ASSOCIATED ANTENNA DESCRIPTION

PCB trace folded monopole.
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24 EUT'S TECHNICAL SPECIFICATIONS

EUT Operating Frequency 908.42 MHz
Field Strength at 3 meters
Minimum: 83.1 dBuV/m @ 3m
Maximum: 89.2 dBuV/m @ 3m
EIRP (in mW)
Minimum: 0.061 mW
Maximum: 0.249 mW
Type of Modulation FSK
Occupied Bandwidth (99%) in kHz 122.54 kHz
Emission Designator 122KF1D
Transmitter Spurious (worst case) at 3 meters 47.7 dBuV/im @ 3m @ 1492 MHz
Listed in section 5.6
Receiver Spurious (worst case) at 3 meters 399 @ 3m @ 1817 MHz
Listed in section 5.8
Stepped (Yes/No) No
Step Value: N/A
Microprocessor Model # (if applicable) Transceiver: ZW0301
Microcontroller: Microchip PIC18F87K22-I/PTRSL
Antenna Information
Detachable/non-detachable Non-detachable
Type PCB trace folded monopole
EUT will be operated under FCC Rule Part(s) 15.249
EUT will be operated under RSS Rule Part(s) RSS 210
Modular Filing [ ] Yes X No
Portable or Mobile? Mobile

RFE Technical Information:

Type of SAR Evaluation: Device Used in the Vicinity of the Human Head
Evaluation SAR Evaluation: Body-worn Device
(check one) X | RF Evaluation

If RF Evaluation checked above, test engineer to complete the following:

Evaluated against exposure limits: [X] General Public Use [] Controlled Use
Duty Cycle used in evaluation: %
Standard used for evaluation: OET 65
Measurement Distance: 20 cm
RF Value: 0.00005 Clvim [JAm X Wim?
[ ] Measured [ ] Computed  [X] Calculated

2.5 PRODUCT DESCRIPTION

"This deadbolt can be monitored and operated remotely through an integrated home automation system.
It features a sleek aesthetic with a backlit touchscreen, and is targeted to meet the needs of security and
home automation integrators."
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EXHIBIT 3. EUT OPERATION CONDITIONS AND CONFIGURATION

3.1 CLIMATE TEST CONDITIONS

Temperature: 22°C
Humidity: 44 %
Pressure: 752 mmHg

3.2  APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS

FCC and IC Paragraph Test Requirements Compliance
(yes/no)

FCC : 15.207 . .
IC - RSS GEN sect. 7.2.2 Power Line Conducted Emissions Measurements N/A
LCG: 1RSS GEN section 20 dB Bandwidth YES
FCC: 15.249(A) & 1.1310 .
IC : RSS 210 A2.9 () Maximum Output Power YES
FCC :1.1307, 1.1310,
2.1091 & 2.1093 RF Exposure Limit YES
IC : RSS 102
FCC : 15.249(a) . .
IC : RSS 210 A2.9(a) Transmitter harmonics YES
FCC : 15.249(d) & 15.205 Transmitter Radiated Emissions YES

IC : RSS 210 A2.9(b),

3.3 MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

Xl None

[ ] Yes (explain below)

3.4 DEVIATIONS & EXCLUSIONS FROM TEST SPECIFICATIONS

X] None

[] Yes (explain below)
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EXHIBIT 4. DECLARATION OF CONFORMITY

The EUT was found to MEET the requirements as described within the specification of FCC Title
47, CFR Part 15.249, and Industry Canada RSS-210.

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 is a
possibility that this unit, or a similar unit selected out of production may not meet the required limit
specification if tested by another agency.

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 Report apply only to the
item(s) tested on the above-specified dates. Any modifications made to the EUT subsequent to the
indicated test date(s) will invalidate the data herein, and void this certification.
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EXHIBIT 5. RADIATED EMISSIONS TEST

5.1 Test Setup

The test setup was assembled in accordance with Title 47, CFR FCC Part 15, RSS GEN and ANSI
C63.4. The EUT was placed on an 80cm high non-conductive pedestal, centered on a flush
mounted 2-meter diameter turntable inside a 3 meter Semi-Anechoic, FCC listed Chamber. The
EUT was operated in continuously transmitting modulated mode utilizing the firmware supplied with
the Z-Wave tool for regulatory testing. The EUT power was powered by batteries. The EUT has
the capability to operate on 1 channel.

The applicable limits apply at a 3 meter distance. Measurements above 4 GHz were performed at a
1.0 meter separation distance. The calculations to determine these limits are detailed in the
following pages. Please refer to Appendix A for a complete list of test equipment. The test sample
was operated on the standard channel: 908.42 MHz.

5.2 Test Procedure

Radiated RF measurements were performed on the EUT in a 3 meter Semi-Anechoic, FCC listed
Chamber. The frequency range from 30 MHz to 10000 MHz was scanned and investigated. The
radiated RF emission levels were manually noted at the various fixed degree settings of azimuth on
the turntable and antenna height. The EUT was placed on a non-conductive pedestal in the 3
meter Semi-Anechoic Chamber, with the antenna mast placed such that the antenna was 3 meters
from the EUT. A Biconical Antenna was used to measure emissions from 30 MHz to 300 MHz, and
a Log Periodic Antenna was used to measure emissions from 300 MHz to 1000 MHz. A Double-
Ridged Waveguide Horn Antenna was used from 1 GHz to 10 GHz.

In the frequency range of 30 MHz to 6 GHz, the maximum radiated RF emissions were found by
raising and lowering the antenna between 1 and 4 meters in height while for the range of 4 GHz to
10 GHz the antenna was raised and lowered between 1 and 1.8 meters in height. In addition, the
polarity of the antenna was switched between horizontal and vertical polarity.

The EUT was positioned in one orientation for the test, as it has one orientation for use.
Battery voltage was periodically monitored to ensure sufficient supply.
The EUT was tested with 2 differently populated PCB’s. The less populated PCB has eliminated

components not related to the radio circuitry. The EUT was also tested with 2 different stylized
escutcheons.

Prepared For: Ingersoll Rand EUT: Connected Touchscreen’ LS Research, LLC

Report # 313222 Model #: 24529380

LSR Job #: C-1785 Serial #. Engineering Sample Page 10 of 28




5.3 Test Equipment Utilized

A list of the test equipment and antennas utilized for the Radiated Emissions test can be found in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All
calibrations of the antennas used were performed at an IEC/ISO 17025 accredited calibration
laboratory, traceable to the Sl standard. In addition, the Connecting Cables were measured for
losses using a calibrated Signal Generator and an EMI Receiver. The resulting correction factors
and the cable loss factors from these calibrations were entered into the EMI Receiver database. As
a result, the data taken from the EMI Receiver accounts for the antenna correction factor as well as
cable loss or other corrections, and can therefore be entered into the database as a corrected
meter reading. The EMI Receiver was operated with resolution bandwidths as described in ANSI
C63.4.

5.4 Test Results

The EUT was found to MEET the Radiated Emissions requirements of Title 47 CFR, FCC Part
15.249 and Canada RSS-210. The frequencies with significant RF signal strength were recorded
and plotted as shown in the Data Charts and Graphs.
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55 CALCULATION OF RADIATED EMISSIONS LIMITS

Field Strength of Fundamental Frequencies:

The fundamental emissions for an intentional radiator in the 902-928 MHz band, operating under
FCC part 15.249 and RSS 210 A2.9 limits, must have electric field strength of no greater than 50
mV/m, for the fundamental frequency, when measured at 3 meters, and harmonic field strength of
no greater than 500 pV/m, when measured at 3 meters. Spurious emissions outside the 902-928
MHz band shall be attenuated by at least 50 dB below the level of the fundamental, or meet the
limits expressed in FCC part 15.209 under general emission limits.

Field Strength of Fundamental Frequencies is Limited to 50,000 puV/m, or 94 dBuVv/m.
Field Strength of Harmonic and Spurious Frequencies is Limited by FCC 15.249 a and d

The harmonic limit of —50 dBc with respect to the fundamental limit would be:
94 dBuV/m — 50 dB = 44 dBpV/m,
*with the exception of where FCC 15.209 allows for a higher limit to be used.

Frequency (MHz) 3 m Limit (uv/m) 3 m Limit
(dBuVv/m)
902-928 50,000 94.0
30-88 ; 88-216 159 44.0
216-902 ; 928-960 500 46.0*
960-40,000 500 54.0*

The following table depicts the general radiated emission limits obtained from Title 47 CFR, part
15.209a, for radiated emissions measurements, including restricted band limits as expressed in 47
CFR, part 15.205.

Frequency (MHz) 3 m Limit (uV/m) 3 m Limit
(dBuV/m)
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
960-40,000 500 54.0

Sample conversion from field strength uVvV/m to dBuV/m:
dBpV/m = 20 log1o (3m limit)
dBuV/m = 20 log1o (100)
40.0 dBuV/m = 20 log1o (100)

from 30 - 88 MHz for example:

For measurements made at 1 meter, a 9.5 dB correction may be been invoked.
960 MHz to 40,000 MHz
500 pwV/m or 54.0 dBuV/m at 3 meters
54.0 + 9.5 = 63.5 dBuV/m at 1 meter

Note: Limits are conservatively rounded to the nearest tenth of a whole number.
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Reported data:

For both fundamental and spurious emissions measurement, the data reported includes all necessary
correction factors. These correction factors are loaded onto the EMI receiver when measurements are

performed.

Reported Measurement data = Raw receiver measurement (dBuV/m) + Antenna correction
Factor + Cable factor (dB) + Miscellaneous factors when applicable (dB) — amplification factor

when applicable (dB).

Generic example of reported data at 200 MHz:

Reported Measurement data = 18.2 (raw receiver measurement) + 15.8 (antenna factor) + 1.45
(cable factor) = 35.45 (dBuV/m).
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5.6 RADIATED EMISSIONS TEST DATA CHART

Measurements of Electromagnetic Radiated Emissions
Frequency Range Inspected: 30 MHz to 10000 MHz

Manufacturer: | Ingersoll Rand

Date(s) of Test: | August 20, 22,26, 29 2013; September 6, 2013;

Project Engineer: | Michael Hintzke

Test Engineer(s): | Michael Hintzke

Voltage: | 6 VDC

Operation Mode: | Continuously Modulated Mode

_ Environmental | Temperature: 71°F
Conditions in the Lab: | Relative Humidity: 42 %

] Single Phase 120 VAC 3 Phase VAC
EUT Power: X | Battery Other:
EUT Placement: | X | 80cm non-conductive table 10cm Spacers
. 3 Meter Semi-Anechoic
EUT Test Location: | X FCC Listed Chamber 3/10m OATS
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: | X Peak X | Quasi-Peak X | Average

The following table depicts the worst case level of the radiated fundamental:

A. Less populated PCB with rounded escutcheon.

Frequency Antenna EUT Height Azimuth Peak Quasi-Peak Limit Margin
MHz (m) (0° - 360°) (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
908.42 V \Y 1.00 1 89.5 89.2 94.0 4.8
B. More populated PCB with square escutcheon.
Frequency Antenna EUT Height Azimuth Peak Quasi-Peak Limit Margin
MHz (m) (0° - 360°) (dBuv/m) (dBuV/m) (dBuv/m) (dB)
908.42 Vv \Y% 1.00 0 88.2 87.9 94 6.1
C. Less populated PCB with square escutcheon
Frequency Antenna EUT Height Azimuth Peak Quasi-Peak Limit Margin
MHz (m) (0°-360°) (dBuV/m) (dBuV/m) (dBuv/m) (dB)
908.42 \Y% \Y% 1.00 39 86.8 86.3 94 7.4
D. More populated PCB with round escutcheon.
Frequency Antenna EUT Height Azimuth Peak Quasi-Peak Limit Margin
MHz (m) (0° - 360°) (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
908.42 V \Y 1.06 260 85.6 85.3 94.0 8.7
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The following table depicts the worst case level of significant spurious radiated RF
emissions (other than harmonics) found:

ey | Wit | | g | i | M| A | AT
(dBuV/m) (dBuV/m)

900.4 1.00 0 33.06 46.0 12.9 V \Y -
295.5 1.00 0 23.6 46.0 22.4 H Vv 1
298.3 1.00 0 23.4 46.0 22.6 V \Y 1
836.7 1.00 0 23.5 46.0 225 H \Y 1
487.5 1.00 0 18 46.0 28.0 \Y \Y 1

Note 1: Measurement taken was of the system noisefloor.

| i) | G| veadme | i | Umt | M | A | T

(dBuV/m) (dBuV/m) (dBuV/m)

1492.0 1.00 0 59.4 47.7 54.0 6.3 H \%

Note 1: H = horizontal, V = vertical

RADIATED EMISSIONS DATA CHARTS (continued)

The following tables depicts the level of harmonic emissions observed:

Frequency Height Azimuth R:::il:\g Re:‘cli?ng Avg Limit Margin Antenna EUT
(MHz) (m) (degree) (dBuV/m) | (dBuV/m) (dBuV/m) (dB) Polarity | orientation
1816.84 1.00 92 45.8 373 54.0 16.74 Horizontal Vertical
1816.84 1.00 38 47.3 41.5 54.0 12.47 Vertical Vertical
2725.26 Note 1 54.0 - Horizontal Vertical
2725.26 1.25 345 48.1 39.1 54.0 9.5 Vertical Vertical

Notes:

1) Measurement at receiver system noise floor.

2) A Peak Detector was used in measurements above 1 GHz, for average measurement, the peak detector was used with lower
VBW. The peak detector was used to ensure the peak emissions did not exceed 20 dB above the limits.
3) Measurements above 5 GHz were made at 1 meter of separation from the EUT.
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5.7 Screen Captures - Radiated Emissions Test - Transmitter

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak
detector function is utilized when measuring frequencies below 1 GHz, and a peak detector with video
averaging is utilized when measuring frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on one standard operating
channel, with the sense antenna both in vertical and horizontal polarity for worst case presentations.

Antenna Vertically Polarized, 30-300 MHz, at 3m

[Bp] C3:86:89 RUG 22, oA

Last Hrd
HARKER RCTU OET: PERE hey Menu
59.0 MHz HERS OET: PERE BF AUC <P
19,84 dBul~s kR 53.8 MH:
wen 18,89 Bl
LLEAR
;un REF 58 @ dBubsn ITE R
dBs
; ik
ARTH |
0 4 HOLD B
VIEW B
MR GE Lt W okl BT
5CFC WW
RLORR
. ‘”hmmﬁkaﬁﬁA Trace
forret RoB L
STRRT 2B.8 MH: ETOF 3PA.A MH: More
RL #1F EH 128 kHz AUC BH 368 ki WP 253 nsec 1 af 2

Antenna Horizontally Polarized, 300-890 MHz, at 3m

[ £3:25:41 RUG 2E. 2013

Last Hrd
ST0P RCTU OET: PERE hey Menu
B96.6 HHz NERS DET: PERK BF AUG SPRN
MER B28.1 MH:
16.43 dBulisn
LLEAR
;uﬁ REF S8 @ dEuUsn WRITE B
dBs
MR
HATN
A B HOLD B
VIEW B
k], A [I—r
MA SE it BLAMK B
50 FC s AT
RLORF [ttt
Trace
REC
STRRT SER.H MH:z ETOF B3A.A MH: More
EL +1F BH 1208 LkHr AVG EH FB@ kH: SHF 553 nsec 1 af 3
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Screen Captures - Radiated Emissions Testing (continued)

Antenna Vertically Polarized, 890-902 MHz, at 3m
Please see Exhibit 8
Antenna Horizontally Polarized, 928-1000 MHz, at 3m

Please see Exhibit 8

Antenna Horizontally Polarized, 1000-1500 MHz, at 3m

(B3] 11:40:72 AUGC 24, P@13 Last frd
REF LEVEL RCTU DET: PERK key Menu
B2.B dBEulsm HEAS DET: PERK BF RUG SPAN
HER 1,48E3 GHz
G6.66 dBulisn
[LERR
;uﬁ REF 82 B dBplsn WRITE B
dBs
MR
AATN
@ e HOLD E
VIEW B
HA SE ELANK B
SCOFC WWWWMWMM'W‘J%
ALGRR
1race
REC
STRART 1.HBAB (H:z aTOF 1.5BE@ GH: More
RL IF BH 1.8 HHr #AYC BH 3 MHz CUF PA.B nsec { af 3
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Antenna Vertically Polarized, 1000-6000 MHz, at 3m
i Agilent 21:37:54 Aug 22, 2013 R T [ Marker

Select Marker

Normal

Delta

i
PN :
- 'g‘pyl...J\.""""hf'»."'}‘"*“'\"hr WA T Delta Pair
A -h'.n. J '.li,.lu' (Tracking Ref)
Span Pair
Span Center

Off

More
1 $WBH 3 MHz 1 of 2

Iﬁ'EEHEIEﬂHiHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi.IIililllilllllllllllllllll
Note: The high emission seen at 1 GHz in this plot is
due to the roll-off of the 900 MHz high pass filter.

Antenna Vertically Polarized, 4000-10000 MHz, at 1m
3 Agilent 15:00:14 RAug 26, 2013 R T [ Trace

Trace
2 3

Clear Hrite

h |||| 1 N«l-’u#ﬁ;.l,jl.*‘,u w],ﬁ_,w!llm Jllﬂi ER
| i o i M\n‘.ﬂ ‘Iljl‘*l T IWL J
1 M |y T !
T Bl gy "m‘w‘ lﬂ"'\‘ﬂ"'*. W Min Hold

View

Blank

More

1 MHz +UBH 3 MHz 1 Lofe

File Operation Status. C:\BARU.CBL file loaded
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5.8

Radiated Emissions Test - Receiver

Refer to section 5.1-5.4 for test setup and details.

Test Data
. Quasi Quasi .
Frequency . Azimuth Peak . Margin Antenna EUT
Height (m) . Peak Limit . . .
(MHz) (degree) Reading (dByV/m) (dB) Polarity orientation
(dBuv/m) -
978.5 1.00 0 24.3 54.0 29.7 \Y Vv
995.8 1.00 0 25.5 54.0 28.5 H Vv
299.9 1.00 0 24.3 46.0 21.7 H Vv
293.9 1.00 0 22.7 46.0 233 H H
Frequency . Azimuth Pea_k Avera_ge Avtera'ge Margin Antenna EUT
(GHz) (bl (degree) feadlnE feadlnE Limit (dB) Polarit orientation
g (dBuV/m) (dBuV/m) (dBuV/m) ¥
1.817 1.00 111 43.7 35.7 54.0 18.3 H Vv
1.817 1.00 33 45.7 39.9 54.0 14.1 \Y Vv
5.9  Screen Captures - Radiated Emissions Test - Receiver

Antenna Vertically Polarized, 30-300 MHz, at 3m

1E:1E‘:59 AUG 24, £@13 Last Hrd
RCT DET: PERK key Menu
NERS DET: FERK QF AUG SPAN
LLEAR
Iigﬁ EEF BB B dEplsn WRITE B
dBs
MR
i f ; HOLD B
— VIEW B
me
T PPTRET S
MR SE [ ELAME B
3CFL
ALGRR
1race
BB L
STRRT 3B.@ MH: ETOF JAB.B MHz More
RL +1F BH 128 kHz AVG BH 3@ kHz SHP 253 nsec { af 3

Prepared For: Ingersoll Rand

EUT: Connected Touchscreen’

LS Research, LLC

Report # 313222

Model #: 24529380

LSR Job #: C-1785

Serial #. Engineering Sample

Page 19 of 28




Antenna Horizontally Polarized, 300-1000 MHz, at 3m

(B3] 18:23:81 ALG 24, 2@13 Last Hrd

REF LEVEL RCTU DET: PERK key Menu
FA.0 dBulsn HERS DET: PERK GF AUG <Pl
CLERR
LOG BEF 60 € o8y WRITEE
dBs
BRIN H ool
T
[TPY, Na s
| il oo P VIEW B
I T e ek
WA SE BLANK B
SCFC
ALORR
Trace
RE L
START 3RA.A HH:z aTOF 1,BEER GH: More
RL 41F BW 178 kHz  AVC BW 380 kH: SWP ESE msec i af 3

Antenna Vertically Polarized, 1000-6000 MHz, at 3m

[BF] 11:84:23 RUC 24, 2013 [[ast frd
RUERAGE BRNDWIOTH RCT DET: PERK key Menu
7 Mz HERS OET: PLRAK BF PG SPAN
MER 1 B1E GHz
U382 dBplem |
LOG  REF 78 @ dBplsn FRERMP 0O HH%EHE
5
dBs
MR
1ATNH
@ d8 HILD A
oL VIEW R
g4, @ A L oy
dBpl s
HA' 5B ?Mﬁmmdnaf****”**“ BLANK P
SCFC
RLORR o me*”“$“ﬂ
Trace
L B EE
STRRT 1.H88 CHz ETOF B.BEP GHz More
RL IF BW .8 HH: #ALG BH 3 MH: SHP 1BE nsec { af 1
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Antenna Vertically Polarized, 4000-10000 MHz, at 1m

3 Agilent 15:19:47 Fug 26, 2613 R T I Trace

Trace
3

=

2

Clear Write

Dl ,..Hwi\u,Jllth l'}'l'i\ll%f'. y Max Hold
b M it g ot Ty i
W" W 4 W Ay

i |
il i, gt Min Hold

View
Blank

4 More
BH 1 MHz y - 1of 2

File Operation Status. C:\EARU.CEL file loaded
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE

This test is not applicable for a battery-only operated device and was therefore not

tested.
Prepared For: Ingersoll Rand EUT: Connected Touchscreen’ LS Research, LLC
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EXHIBIT 7. OCCUPIED BANDWIDTH

7.1 Limits
There are no limits specified. The occupied bandwidth need only be reported.

7.2 Method of Measurements

This test was performed radiated in a 3-meter semi-anechoic chamber. The resolution bandwidth
was then set to a value that was greater than or equal to 1% of the bandwidth. Using the 20dBc and
99% Occupied Bandwidth measurement function of the spectrum analyzer, the bandwidth was
measured.

7.3 Test Data

Measured
Center )
Bandwidth
(MHz)
(kHz)
908.42 122.54

7.4 Screen Captures - OCCUPIED BANDWIDTH

Agilent Spectrusm Analyzer - Dccupled BW
s 7 E NGE D, AT 03:46:33PM A0y 22, 2013
Center Freq 908.400000 MHz Center Freq: 908.400000 MHz Radio Std: None Peak Search
e Trig: Free Run Avg|Held=10/10
#1F Gain:Low #Atten: 10 dB

Ref 116.99 dBuVim

Center 008.4 MHz ] ] Span 300 kHz
#Res BW 3 kHz VBW 30 kHz Sweep 39.73ms

Occupied Bandwidth Total Power 83.0 dBpV/im
122.54 kHz

Transmit Freq Error 4.489 kHz OBW Power 99.00 %

x dB Bandwidth 163.0 kHz x dB -26.00 dB

Prepared For: Ingersoll Rand EUT: Connected Touchscreen® LS Research, LLC
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EXHIBIT 8. BAND-EDGE MEASUREMENTS

8.1 Method of Measurements

FCC 15.249(d) require a measurement of spurious emission levels to be at least 20 dB lower than
the fundamental emission level, in particular at the Band-Edges where the intentional radiator
operates. Also, RSS 210 Section 2.2 requires that unwanted emissions meet limits listed in tables 2
and 3 of the same standard and also to the limits in the applicable annex. The following screen
captures demonstrate compliance of the intentional radiator at the 902-928 MHz Band-Edges. The
EUT was operated in continuous transmit mode with continuous modulation, with internally
generated data as the modulating source. The EUT was operated at the lowest channel for the
investigation of the lower Band-Edge, and at the highest channel for the investigation of the higher
Band-Edge.

Screen Capture Demonstrating Compliance at the Band-Edges

[@5] 16:17:08 SEP 05, 7413 et fird 7] 16:89:57 SEP @6, 7A13 Last frd
S10P ACTY DET: PEAK ey Nenu ACTU DET: PEAK ey Nenu
06260 HH: HERS DET: PEAK P AUG o HERS DET: PEAK OP AU PN

HKR 9BR.47 NHz KR 993,88 fHz
29.E5 dBylsn 30,59 dBglsn

LOG REF 58 @ dBubsn HRRER LOG AEF 58 @ dBybsn HRRKER

: bOf : bOF

dBs ds

fa HAR R fa HARKLR

 dB 4 A B 4

oL REXT oL HEXT

4.4 ; PLAE 4.1 | PLAK

Bl g b A R YT VI EVL Bl ot TPTH - YA PN PO P YO R O

MR SR HEXT P MR SE HEXT PK

50 [ RIGHT 50 FC RIGHT

ALORR ALORR

HEXT Pr HEXT PE

LEFT LEFT

CTART BO0R.AA HHz 210F 900 .88 HHz Hore CTART 928,88 HH:z STOP 1.DAPAB GHz Hore

L 4F BW 178 kHz  RUG BW 389 kHz SWP PB.8 msec 1 of 2 L 4IF BW 128 kHr VG BN 380 kHz SWP E7.5 msec 1 of 7
Lower band edge Upper band edge
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Wireless Product Development
Equipment Calibration

F‘ LS RESEARCH LLC
A

Date:_22-Aug-2013

APPENDIX A

EQUIPMENT LIST

Type Test: Occupied Bandwidth (99%)

Prepared By: Mike

Job #: C-1785

Custormer: _Ingersoll Rand

Quote #: 313222

Mo.| Asset # Dlezaription

1 EE 560055
2 AR 360004

Manufacturer | Model # | Serial # CalDate | Cal Due Date | Equipment Status
MN303EA MIKE 26 8GHz Receiver Agilent MNanzga, FAYEIZINAS arTizom: airizon Active Calibration
Log Periodic Antenna EMICO 9346 5124276 aMrzmz LRk Active Calibration

Project Engineer:

wireless Product Development
Equipment Calibration

F‘ LS RESEARCH LLC
A

Date:_22-Aug-2013

i

Type Test: Radiated Fundamental

Frepared By:_Mike

I f ,d\
b L

Quality Assurance:

Job #: C-1785

Customer: _Ingersoll Rand

Quote #: 313222

AN w— |

Mo Asset # Description Manufacturer |M0de| # |Serial # Cal Date |Cal Due Date | Equipment Status
1 EE360085  mMa0zas MRE 26.5GHz Receiver Agilent M303EA RYEIZI04E BITZ01E BI04 Active Calibration
2 A8 360004 Log Periodic Antenna EMCO a3M4E 9512-4276 anFez anTeenz BAutive Calibration
Project Engineer: :E/j Gluality Assurance:
‘ Wireless Product Development
‘ Equipment Calibration
Diate;_22-Aug-2013 Type Test: Band-Edge Job #: C-1785

Prepared By: Mike Customer: _Ingersoll Rand Quote #: 313222
Mo, Asset # | Diescription | Manufacturer I Model # | Serial # | Cal Date | Cal Due Date | Equipment Status
1 EESE0013  EMIReceiver HF 25464 Systemn JEITADDIZ024484 202013 21201 Active Calibration
2 EE 360014 EMI Receiver-filter section HF 54608 448400236 2z 2izon Active Calibration
3 Ad 360004 Log Periodic Antenna ERCO 93M4E 5124276 anTizoz L Active Calibration

i 10
T vl i

Froject Engineer:

Quality Azsurance:

Prepared For: Ingersoll Rand

EUT: Connected Touchscreen’
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Report # 313222

Model #: 24529380
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Wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
|

Date : 22-Aug-2013

Prepared By: Mike

Customer:  Ingerscll Rand

Type Test: Spurious General Emissions

Job #: C-1T85

Guote #: 33222

Mo, Azset # | Diescription Manufacturer | Model # | Serial # Cal Date | CalDue Date | Equipment Status
i AASE0004  LogPeriodic Antenna EMCO 4346 45124276 alTizolz Tz Active Calibration
2 EE 360013 EMII Receiver HF G54628 System SEITADOZ20,34454  2A02013 = EY Active Calibration
3 EE 360014 EMI Receiver-filter section HF A54E0S 448400236 2nnzms 2Mzod Active Calibration
4 EE 360073 Spectrum Analyzer Agilent E44468 US45300564 Bl2siz0f3 BRS04 Active Calibration
5 AA9E0007  Double Ridge Hom Antenna EMCO 5 314135 EAN2013 EMDf2014 Active Calibration
B A4 360150 Bicon Antenna ETS 3N0E 0003-3346 12Hzremz 12122013 Active Calibration
7 AASE0007  Double Ridge Homn Antenna EMCO 315 93H-413% EHOMZ0T3 EHOAZ0T4 Active Calibration
il EE 360147 Pre-Amp Adw. Micro WLAEIZ 1221 2mz01z 2Mz014 Active Calibration
] AfSE0TSE 400MHz High Fazs Filter K HFF-L-1435 TaTE-03 42013 42014 Active Calibration
k] A4 360744 Phasefle: Gore EKDOD0NT 20 5500373 System Systern System

Wireless Product Devel opment
Equipment Calibration

V‘ LS RESEARCH LLC
A

Date:_22-Aug-2013

Project Engineer:

LI

Type Test: Radiated Emissions (109}

Prepared By:_Mike

Quality Assurance:

WJob #: C-1785

Customer:  Ingerzoll Rand

Guote #: 313222

Mo, | Asset # | Dlescription Manufacturer | Model # | Serial # Cal Date | Cal Dug Date [ Equipment Status
1 A4 60004 Log Periodic Antenna EMCO A3ME 9512-4276 aMrzmz LRk Active Calibration
2 EE 360013 EMI Receiver HF 85468 Systern JEITADDIZO 34420 2MH2012 2nzmd Active Calibration
3 EE 360014 EMIl Receiver-filker section HF SE4E0A, 448400238 2Mzon: 2nzmd Active Calibration
4 EE 360073 Spectrum Analyzer Agilent E44455, US45300564 BR22I2013 B2202014 Active Calibration
5 AASE000T  Double Ridge Hom Antenna ERCO 5 9314138 EMOf2013 BAN2014 Astive Calibration
B Ad F60150 Bicon Antenna ETS e 0003-3346 12Hzeznz 12H2eems Active Calibration
7 A4 JE0007  Double Ridge Homn Antenna ERMCO 3115 FIN-4138 EAOf2013 BANZ014 Active Calibration
il EE 360147 Pre-Amp Adw. Micro WLAETZ 1z2m 220z 22014 Active Calibration
El A4 960144 Phaseflex Giare EkDOIDO720 BE003T3 System System System
. YA
~? S - et

Project Engineer:

Gluality Assurance:
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APPENDIX B
TEST STANDARDS — CURRENT PUBLICATION DATES RADIO

STANDARD # DATE Am. 1 Am. 2

ANSI C63.4 2003

RSS GEN 2010

RSS 210 2010

FCC 47 CFR, Parts 0-15,

18, 90, 95 2013
Prepared For: Ingersoll Rand EUT: Connected Touchscreen’ LS Research, LLC
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APPENDIX C
Uncertainty Statement

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 4.85 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.32 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.63 dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20 dB
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
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