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Section 1: Report summary | Product: Slew Sensor Transmitter
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 1: Report summary

1.1 Test specification
FCC Part 15 Subpart C, 15.247
Operation within the bands 902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz.

1.2 Statement of compliance
In the configuration tested, the EUT was found compliant.

This report contains an assessment of apparatus against specifications based upon tests carried out on samples
submitted at Nemko Canada Inc. These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with Part 15, Subpart C. Radiated tests were conducted in accordance with ANSI
C63.4-2003.

See “Summary of test results” for full details.

1.3 Exclusions
None

| 1.4 Registration number
176392 (3 m Semi anechoic chamber)

1.5 Test report revision history
Revision # | Details of changes made to test report
TRF Original report issued

1.6 Test location
303 River Road, R.R. 5, Ottawa, Ontario, Canada, K1V 1H2

1.7 Limits of responsibility
Note that the results contained in this report relate only to the items tested and were obtained in the period between the date of
initial receipt of samples and the date of issue of the report.

This test report has been completed in accordance with the requirements of ISO/IEC 17025. All results contain in this report are
within Nemko Canada’s ISO/IEC 17025 accreditation.

Nemko Canada Inc. authorizes the applicant to reproduce this report provided it is reproduced in its entirety.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of
such third parties.

Nemko Canada Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions based on this report.
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Nemko Canada Inc.,

303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 2: Summary of test results | Product: Slew Sensor Transmitter

Section 2: Summary of test results

2.1 FCC Part 15 Subpart C Test results

Part Test description Verdict

General requirements for FCC Part 15

§15.31(e) Variation of power source Pass

§15.31(m) Number of operating frequencies Pass

§15.203 Antenna requirement Pass

§15.207(a) Conducted limits N/A*

Specific requirements for FCC Part 15 Subpart C, 15.247

§15.247(a)(1)(i) Frequency hopping systems operating in the 902-928 MHz band N/A

§15.247(a)(1)(ii)) | Frequency hopping systems operating in the 5725-5850 MHz band N/A

§15.247(a)(1)(iii) | Frequency hopping systems operating in the 2400-2483.5 MHz band N/A

§15.247(a)(2) Minimum 6 dB bandwidth for systems using digital modulation techniques Pass

§15.247(b)(1) Maximum peak output power of frequency hopping systems operating in N/A
the 2400-2483.5 MHz band and 5725-5850 MHz band

§15.247(b)(2) Maximum peak output power of Frequency hopping systems operating in N/A
the 902—928 MHz band

§15.247(b)(3) Maximum peak output power of systems using digital modulation in the Pass
902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands

§15.247(b)(4) Maximum peak output power Pass

§15.247(c)(1) gged point-to-point operation with directional antenna gains greater than 6 N/A

[

§15.247(c)(2) Transmitters operating in the 2400-2483.5 MHz band that emit multiple N/A
directional beams

§15.247(d) Spurious emissions Pass

§15.247(e) Power spectral density for digitally modulated devices Pass

§15.247(f) Time of occupancy for hybrid systems N/A

Notes: * - Battery operated device.
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Section 3: Equipment under test (EUT) details | Product: Slew Sensor Transmitter
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 3: Equipment under test (EUT) details

Receipt date: July 13, 2010

Nemko sample number: | Item # 1

3.2 EUT information

Type of Equipment: Wireless Monitoring System
Product: Slew Sensor Transmitter
FCC ID: QVBGS000

Model: GS030

ID number: 25587

Manufacturer

Load Systems International Inc.
4495 Blvd Hamel, Suite 110,
Quebec, QC, Canada

G1P 2J7

EUT description and theory of operation
The EUT is a slew sensor used in cranes application.
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Section 3: Equipment under test (EUT) details | Product: Slew Sensor Transmitter

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

3.3 EUT technical specifications

Operating band: 902-928 MHz
Operating frequency: 902.7-927.3MHz
Modulation type: FSK

Occupied bandwidth (99 % BW): 855 kHz
Emission designator; 855KF1D

Antenna data/type:

Detachable antenna

Description: 1/4 wave monopole

Gain: 0.5 dBi

Manufacturer: Load Systems International Inc
Part #: TAO11

Power source

Internal 3.6 VDC Primary lithium-thionyl chloride (Li-SOCI2) battery

3.4 Operation of the EUT during testing

The EUT was modified to transmit continuously. Custom firmware for continuous emission.

-

3.5 EUT setup diagram

EUT
(GS030)

GS820 PS

| Report reference ID: 153970-1TRFWL

Page 6 of 30 |




Section 4: Engineering considerations | Product: Slew Sensor Transmitter
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 4: Engineering considerations
4.1 Modifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.

4.2 Technical judgment

None

4.3 Deviations from laboratory tests procedures

No deviations were made from laboratory test procedures.
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Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 5: Test conditions | Product: Slew Sensor Transmitter

Section 5: Test conditions
5.1 Power source and ambient temperatures

Normal temperature,
humidity and air
pressure test
conditions

Temperature: 15-30 °C
Relative humidity: 20-75 %
Air pressure: 86—106 kPa

When it is impracticable to carry out tests under these conditions, a note to this effect
stating the ambient temperature and relative humidity during the tests shall be recorded
and stated.

Power supply range:

The normal test voltage for equipment to be connected to the mains shall be the nominal
mains voltage. For the purpose of the present document, the nominal voltage shall be the
declared voltage, or any of the declared voltages 15 %, for which the equipment was
designed.
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| Product: Slew Sensor Transmitter

Section 6: Measurement uncertainty
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 6: Measurement uncertainty

Nemko Canada measurement uncertainty has been calculated using guidance of UKAS LAB 34:2003 and TIA-
603-B Nov 7, 2002. All calculations have been performed to provide a confidence level of 95 % and can be found

in Nemko Canada document MU-003.

Page 9 of 30 |

| Report reference ID: 153970-1TRFWL



Section 7: Test equipment | Product: Slew Sensor Transmitter
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 7: Test equipment

est equipme
Equipment Manufacturer Model No. Asset/Serial No. | Next cal.

3 m EMI Test Chamber TDK SAC-3 FA002047 Mar. 09/11
Receiver/Spectrum Analyzer Rohde & Schwarz ESU 26 FA002043 Jan. 14/11
Bilog Antenna Sunol JB3 FA002108 Jan. 18/11
Horn Antenna #2 EMCO 3115 FA000825 Jan. 18/11
50 Coax cable HUBER + SUHNER None FA002013 Sep. 02/10
1-18 GHz Amplifier JCA JCA118-503 FA002091 Oct. 07/10
Note: N/A = Not applicable, NCR = No cal required, COU = Cal on use
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.31(e) Variation of power source
Test date: August 11, 2010 | Test engineer: Andrey Adelberg

| Verdict: Pass

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Specification: FCC Part 15 Subpart A

Section 8: Testing data
8.1 Clause 15.31(e) Variation of power source

§ 15.31 Measurement standards.

(e) For intentional radiators, measurements of the variation of the input power or the radiated signal level of
the fundamental frequency component of the emission, as appropriate, shall be performed with the supply
voltage varied between 85 % and 115 % of the nominal rated supply voltage. For battery-operated
equipment, the equipment tests shall be performed using a new battery.

Test data
All tests were performed with new battery.
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.31(m) Number of operating frequencies
Test date: August 11, 2010 | Test engineer: Andrey Adelberg | Verdict: Pass

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Specification: FCC Part 15 Subpart A

8.2 Clause 15.31(m) Number of operating frequencies
§ 15.31 Measurement standards.

(m) Measurements on intentional radiators or receivers, other than TV broadcast receivers, shall be performed
and, if required, reported for each band in which the device can be operated with the device operating at
the number of frequencies in each band specified in the following table:

FIERIEIEY D GV e CEMES Number of frequencies Location in the range of operation
operates
1 MHz and less 1 Middle
1to 10 MHz 2 1 near top and 1 near bottom
More than 10 MHz 3 1 near top, 1 near middle and 1
near bottom

Test data

The frequency band is 24 MHz therefore number of operating frequencies is 3

Low frequency / channel 902.7 MHz
Mid frequency / channel 915 MHz
High frequency / channel 927.3 MHz
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemk° Test name: Clause 15.203 Antenna requirement
Test date: August 11, 2010 i

| Test engineer: Andrey Adelberg | Verdict: Pass

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Specification: FCC Part 15 Subpart C

8.3 Clause 15.203 Antenna requirement
§ 15.203 Antenna requirement.

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this
section. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use
of a standard antenna jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of §15.211, §15.213, §15.217, §15.219, or §15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

Test data

EUT is designed so that the end user may replace a broken antenna. (The EUT has a non-standard antenna jack
or electrical connector

USA: (888) 819 4355
Int.: +1 281 664 1330

o

mmhmm:mwwmmum-mawm
_'Mmmmm%w:md Test before every use. e

; roclnsmemo IC: 7076A-ICGS000
;'mmmmmmammcmwsmhh

| two conditions: 1) This device may not cause harmful interference, and 2) This device must
, -Mmmmmmmwmmm
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(a)(2) Minimum 6 dB bandwidth for systems using digital modulation techniques

Test date: August 11, 2010 Test engineer: Andrey Adelberg
Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 24 °C | Air pressure: 1001 mbar | Relative humidity: 34 %

Specification: FCC Part 15 Subpart C

8.4  Clause 15.247(a)(2) Minimum 6 dB bandwidth for systems using digital modulation

techniques
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

(a) Operation under the provisions of this Section is limited to frequency hopping and digitally modulated
intentional radiators that comply with the following provisions:

(2) Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5
MHz and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Special notes
— The peak detector was used with 100 kHz/300 kHz RBW/VBW
— The span was wider than OBW.
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(a)(2) Minimum 6 dB bandwidth for systems using digital modulation techniques

Test date: August 11, 2010 Test engineer: Andrey Adelberg
Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 24 °C | Air pressure: 1001 mbar | Relative humidity: 34 %

Specification: FCC Part 15 Subpart C

Test data
6 dB bandwidth on Low channel: 6 dB bandwidth on Mid channel:

® “RBW 100 kHz Delta 3 [T1 ] ® RBW 100 kHz Delta 3 [T1 ]
VBW 300 kHz 0.08 d8

VBIW 300 KkHz 0.12 dB
Ref 30 dBm Att 10 dB SWT 2.5 ms 788.461538464 kHz Ref 30 dBm Att 10 dB SWT 2.5 ms 804.487179489 kHz
30 Offfet 21|dB Varkdr 1 711 30 Offfet 21|dB Varkdr 1 [T1[1
2.75 dBm 2.64 dBm
2 9q2.586538462 MHz I 2 914.605769231 MHz |
peltd 2 [T1 ] Deltd 2 [T1
1_PK] ~ 5.94 dB 1 _PK] ~ .06 dB
M= | 50 2 631.410256413 kHz M= | 149.871794872 kHz

e T

| , |
" N
WKMM %w LA'AL g, L. N M L‘\f\w i

-60
70 -70
Center 903 MHz 200 kHz/ Span 2 MHz Center 915 MHz 200 kHz/ Span 2 MHz

Date: 11.AUG.2010 22:00:01 Date: 11.AUG.2010 22:19:53

% 6 dB bandwidth on High channel: ® 99 % occupied bandwidth

0.03 d8 VBW 300 kHz 51.31 dB
Ref 30 dBm Att 10 dB SWT 2.5 ms 820.512820515 kHz Ref 30 dBm Att 10 dB SWT 2.5 ms 1.74 8
30 Offfet 21][dB Varkdr 1 [T1 1 30 Offset 21|dB OBWed5. 76923¢769 kHz
0.42 dBm Markqr 1 [T1[]
20 926.625000000 MHz [ 42.29 dBm
Deltg 2 [T1 ] 913.500000000 MHz
1 PH 6.11 dB B Temp |1 [T1 oBw]
M= | 50 2 1§2.692307694 kHz =

0 B o N [

915.437509000 MHz

ﬁ ] \
@JIMM“ k\”% TR \M‘“wwmwnw

-60

-70

Center 927 MHz 200 kHz/ Span 2 MHz Center 915 MHz 300 kHz/ Span 3 MHz

Date: 11.AUG.2010 22:13:02 Date: 12.AUG.2010 17:21:42

Frequency, (MHz) 6 dB bandwidth, (kHz) Limit, (kHz) Margin, (kHz)
902.7 788 > 500 288
915 804 > 500 304
927.3 820 > 500 320
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(b)(3) and (4) Maximum peak output power for systems using digital modulation

Test date: August 11, 2010 Test engineer: Andrey Adelberg
Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 26 °C | Air pressure: 1001 mbar | Relative humidity: 36 %

Specification: FCC Part 15 Subpart C

8.5 Clause 15.247(b)(3) and (4) Maximum peak output power for systems using digital

modulation
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

(b) The maximum peak conducted output power of the intentional radiator shall not exceed the following:

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz and 5725-5850
MHz bands: 1 W. As an alternative to a peak power measurement, compliance with the 1 W limit can
be based on a measurement of the maximum conducted output power. Maximum Conducted
Output Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating
at its maximum power control level. Power must be summed across all antennas and antenna
elements. The average must not include any time intervals during which the transmitter is off or is
transmitting at a reduced power level. If multiple modes of operation are possible (e.g.,

alternative modulation methods), the maximum conducted output power is the highest total transmit
power occurring in any mode.
(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of

antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated
values by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

(i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-
to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi.

(i) Systems operating in the 5725-5850 MHz band that are used exclusively for fixed, point-to-
point operations may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter peak output power.

(iii) Fixed, point-to-point operation, as used in paragraphs (b)(3)(i) and (b)(3)(ii) of this section,
excludes the use of point-to-multipoint systems, omnidirectional applications, and multiple
co-located intentional radiators transmitting the same information. The operator of the spread
spectrum intentional radiator or, if the equipment is professionally installed, the installer is
responsible for ensuring that the system is used exclusively for fixed, point-to-point
operations. The instruction manual furnished with the intentional radiator shall contain
language in the installation instructions informing the operator and the installer of this
responsibility.

Special notes

The test was performed using FCC guidelines of “Measurement of digital transmission systems operating under
section 15.247”, from March 23, 2005.

— Power option 1 was used for the power output measurements

— RBW was set wider than emission bandwidth

— Output power was measured using a spectrum analyzer with a Peak detector of 3 MHz RBW /10 MHz VBW.
— Automatic settings were used for analyzer sweep time.
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(b)(3) and (4) Maximum peak output power for systems using digital modulation
Test date: August 11, 2010 Test engineer: Andrey Adelberg
Verdict: Pass Supply input: Internal Battery
Temperature: 26 °C | Air pressure: 1001 mbar | Relative humidity: 36 %

Specification: FCC Part 15 Subpart C

Test data

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Conducted output power

Frequency, (MHz) Conducted output power, Limit, (dBm) Margin, (dB)
(dBm)
902.7 9.43 30.0 20.57
915 8.93 30.0 21.07
927.3 9.76 30.0 20.24
EIRP calculation

Frequency, (MHz) EIRP, (dBm) Limit, (dBm) Margin, (dB)
902.7 9.93 36.0 26.07
915 9.43 36.0 26.57
927.3 10.26 36.0 25.74

Antenna gain = 0.5 dBi

Maximum output power = 9.76 dBm
Maximum EIRP = 10.26 dBm

EIRP = Conducted output power [dBm] + antenna gain [dBi]

Limit = 30 dBm
Limit = 36 dBm

| Report reference ID: 153970-1TRFWL
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(b)(3) and (4) Maximum peak output power for systems using digital modulation
Test date: August 11, 2010 Test engineer: Andrey Adelberg
Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 26 °C | Air pressure: 1001 mbar | Relative humidity: 36 %

Specification: FCC Part 15 Subpart C

e aala O ed
Conducted spectral plots
Low channel Mid channel
@ RBW 3 MHz arker 1 [T1 ] ® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 9.43 dBm VBW 10 MHz 8.93 dBm
Ref 30 dBm ALt 10 dB SWT 2.5 ms 902.647435897 MHz Ref 30 dBm Att 10 dB SWT 2.5 ms 914.903846154 MHz
30 Offset 21 |dB 30 Offget 21 |dB
L2 (Al Lo [A]
Ly : L. |
o
-1 \ : |--10-
20 -20
1/ N .
w»/dmw/ [ e SR
50 50
I [--60
70 70
Center 903 MHz 2 MHz/ Span 20 MHz Center 915 MHz 2 MHz/ Span 20 MHz
Date: 11.AUG.2010 22:24:43 Date: 11.AUG.2010 22:23:27

High channel

® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 9.76 dBm

Ref 30 dBm Att 10 dB SWT 2.5 ms 926.935897436 MHz

30 Offfet 21][dB

20 LA

-/ N

Center 927 MHz 2 MHz/ Span 20 MHz

Date: 11.AUG.2010 22:12:18
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(d) Spurious emissions
Test date: August 11, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 24 °C | Air pressure: 1001 mbar | Relative humidity: 35 %
Specification: FCC Part 15 Subpart C

8.6  Clause 15.247(d) Spurious emissions
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions, which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

Special notes

— The spectrum was searched from 30 MHz to the 10™ harmonic.
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(d) Spurious emissions
Test date: August 11, 2010

Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery

303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 24 °C | Air pressure: 1001 mbar | Relative humidity: 35 %

Specification: FCC Part 15 Subpart C

Conducted measurement

Lower band edge (Tx set to 902.7 MHz) Upper band edge (Tx set to 927.3 MHz)
® RBW 100 kHz Delta 2 [T1 ] REW 100 KHz Delta 2 [T1 ]
VBW 300 kHz -39.03 dB VBW 300 kHz -30.70 dB
Ref 30 dBm Att 10 dB SWT 2.5 ms -1.504807692 MHz Ref 30 dBm “Att 10 dB SWT 2.5 ms 821.314102562 kHz
30 Offset 21 dB Markgr 1 [T1 ] 30 Offset 21 dB Markdr 1 [T1 ]
8.84 dBm 8.41 dBm
9d2.745192308 MHz|IEM 947.270833333 MmHz (M
ME | ., B 1

j /@V/\\ A

-70 -70
Center 902 MHz 300 kHz/ Span 3 MHz Center 928 MHz 250 kHz/ Span 2.5 MHz
Date: 11.AUG.2010 22:25:30 Date: 11.AUG.2010 22:18:02
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Section 8: Testing data | Product: Slew Sensor Transmitter

® Nemko Test name: Clause 15.247(d) Spurious emissions

Test date: August 11, 2010 Test engineer: Andrey Adelberg
Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 24 °C | Air pressure: 1001 mbar | Relative humidity: 35 %

Specification: FCC Part 15 Subpart C

> dald O >10
Conducted measurement
30 MHz to 10 GHz (Low channel) 30 MHz to 10 GHz (Mid channel)
® RBW 100 kHz Delta 2 [T1 ] ® REW 100 KHz Delta 2 [T1 ]
VBW 300 kHz -45.40 dB VBW 300 kHz -49.01 dB
Ref 30 dBm Att 10 dB SWT 920 ms 905.409294872 MHz Ref 30 dBm “Att 10 dB SWT 920 ms 910.390716263 MHz
30 |Offset | 100 MHz 1 GHz Marker 1 [T1(] 30 |Offiset | 100 MHz 1 GHz Marker 1 [[T1 ]
-§4 dgm| 9.11 |dBm
90p.747756410 mz| M 919.47p685650 |MHz [N
1 PK
MAXH 10 10 1
-0
.
S |-
-40 -40
b kot - ‘WVIVM — " |ty it |-sodirtt ot MMMVH N o | m A AL
60 -60
=70 -70
Start 30 MHz Stop 9.2 GHz Start 30 MHz Stop 9.2 GHz
Date: 11.AUG.2010 22:07:18 Date: 11.AUG.2010 22:08:46
30 MHz to 10 GHz (High channel)
® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -44.21 dB
Ref 30 dBm Att 10 dB SWT 920 ms 935.806283192 MHz
30 [Offset | 100 MHz 1 GHz Varker 1 [T1 1
9.06 dgm|
20 927.955566440 MHz|IEM
1 Py
vaxH R !
Lo
08
-30 o
2
} 4 \ Y ETTYOTINTI wl
Wi W T Fur T it e
-60
-70
Start 30 MHz Stop 9.2 GHz
Date: 11.AUG.2010 22:10:25

| Report reference ID: 153970-1TRFWL Page 21 of 30 |




Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemk° Test name: Clause 15.247(d) Spurious emissions
Test date: August 11, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 24 °C | Air pressure: 1001 mbar | Relative humidity: 35 %
Specification: FCC Part 15 Subpart C

Radiated measurement
30 MHz to 1 GHz (Low channel) 1 GHz to 9.2 GHz (Low channel)

105 902.700000 M| k 80
100 100.249 By

Levelin dBuV/m
2 x
Level in dBuVIm
&5 8 &

30M 50 60 80 100M 200 300 400 500 800 1G Frequency in Hz
Frequency in Hz

Radiated emissions
— y

Radiated emissions Average detector scan

30 MHz to 1 GHz (Mid channel) 1 GHz to 9.2 GHz (Mid channel)

100577 dByV/

Level in dBuV/m
Level in dBuV/m

Frequency in Hz
Frequency in Hz

Radiated emissions
Peak detector scar —

scan nd RSS-Gen Peak limit
FCC Part 15.209 imit line:

nd RSS-Gen Average limit

30 MHz to 1 GHz (High channel) 1 GHz to 9.2 GHz (High channel)

105y 80,
1001 926.710000 i 7

100,456 0By Vi
55 Lalk
50
45,
L

Level in dBpiV/m
Level in dBuV/m

30M 50 60 80 100M 200 300 400 500 80 16 Freauency in Hz

Frequency in Hz
Radiated emissions

Peak detector scan
Average detec

Radiated emissions
—— FCC Part 15. SS-Gen Peak limit
FCC Part 15.209 and RSS-Gen Average limit

Radiated Measurements
— All measurements were performed at a distance of 3 m.
— All measurements performed:
— within 30-1000 MHz range: using a peak detector with 100 kHz/300 kHz RBW/VBW,
— above 1 GHz: using peak detector with 1 MHz/3 MHz RBW/VVBW for peak results
— and using average detector with 1 MHz/3 MHz RBW/VBW for average results
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(d) Spurious emissions
Test date: August 11, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass

Supply input: Internal Battery

303 River Rd, Ottawa, ON, Canada, K1V 1H2

Temperature: 24 °C | Air pressure: 1001 mbar

| Relative humidity: 35 %

Specification: FCC Part 15 Subpart C

Setup photos
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Section 8: Testing data | Product: Slew Sensor Transmitter
® Nemko Test name: Clause 15.247(e) Power spectral density for digitally modulated devices
Test date: August 11, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: Internal Battery
303 River R, Otiawa, ON, Canada, KIV1H2 " Temperature: 26 °C | Air pressure: 1001 mbar | Relative humidity: 35 %

Specification: FCC Part 15 Subpart C

8.7  Clause 15.247(e) Power spectral density for digitally modulated devices
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

(e) For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be used
to determine the power spectral density.

Special notes

— PSD option 1 was used since output power option 1 was used.
— Emission peak was located and zoomed in. RBW was set to 3 kHz, VBW was set > RBW.
— Sweep time was set to Span/3 kHz. Peak level was measured.
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Section 8: Testing data

| Product: Slew Sensor Transmitter

Test name: Clause 15.247(e) Power

spectral density for digitally modulated devices

Test date: August 11, 2010

Test engineer: Andrey Adelberg

Nemko Canada Inc.,

Verdict: Pass
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Supply input: Internal Battery

Temperature: 26 °C

| Air pressure: 1001 mbar

| Relative humidity: 35 %

Specification: FCC Part 15 Subpart C

Test data

Low channel Mid channel
Ref 30 dBm Att 10 dB SWT 100 s 902.747756410 MHz Ref 30 dBm Att 10 dB SWT 100 s 914.774198718 MHz
30 Offsget 21 |dB 30 Offset 21 |dB
20 LAl 20 [A]
1 PK]
0 o= |, ] .
f -y T
B P L L LT A
‘C::ter 902.7467949 MHz 30 kHz/ Span 300 kHz C::ter 914.775641 MHz 30 kHz/ Span 300 kHz
Date: 11.AUG.2010 22:05:12 Date: 11.AUG.2010 22:22:27
High channel
Ref 30 dBm “Att 10 dB “SWT 100 s 926.801923077 MHz
30 Offsget 21 |dB
20 [A]
10 h
| i
e \f/ m M U\/\ L T S
i (A AW AW v
" L | A A
C::ter 926.8004808 MHz 30 kHz/ Span 300 kHz
Date: 11.AUG.2010 22:15:47
Frequency, (MHz) PSD, (dBm/3 kHz) Limit, (dBm/3 kHz) Margin, (dB)
902.7 6.54 8.00 1.46
915 6.67 8.00 1.33
927.3 6.12 8.00 1.88
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Section 8: Block diagrams of test set-ups | Product: Slew Sensor Transmitter
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 8: Block diagrams of test set-ups

Radiated emissions set-up
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Antenna port measurements set-up
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To test receiver

EUT
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Section 9: EUT photos Product: Slew Sensor Transmitter

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 9: EUT photos

EUT general view




Section 9: EUT photos | Product: Slew Sensor Transmitter

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

EUT top view
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Section 9: EUT photos | Product: Slew Sensor Transmitter
N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

EUT side view
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Section 9: EUT photos | Product: Slew Sensor Transmitter

N) Nemko

Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

EUT side view

| Report reference ID: 153970-1TRFWL Page 30 of 30 |




	Name and title
	Date
	Section 1: Report summary
	Test specification
	Statement of compliance
	Exclusions
	Registration number
	Test report revision history
	Test location
	Limits of responsibility

	Section 2: Summary of test results
	FCC Part 15 Subpart C Test results

	Section 3: Equipment under test (EUT) details
	Sample information
	EUT information
	EUT technical specifications
	Operation of the EUT during testing
	EUT setup diagram

	Section 4: Engineering considerations
	Modifications incorporated in the EUT
	Technical judgment
	Deviations from laboratory tests procedures

	Section 5: Test conditions
	Power source and ambient temperatures

	Section 6: Measurement uncertainty
	Section 7: Test equipment
	Test equipment list

	Section 8: Testing data
	Clause 15.31(e) Variation of power source
	Test data
	Clause 15.31(m) Number of operating frequencies
	Test data

	Clause 15.203 Antenna requirement
	Test data

	Clause 15.247(a)(2) Minimum 6 dB bandwidth for systems using
	Special notes
	Test data


	Clause 15.247(b)(3) and (4) Maximum peak output power for sy
	Special notes
	Test data
	Test data, continued



	Clause 15.247(d) Spurious emissions
	Special notes
	Test data
	Test data, continued
	Test data, continued
	Setup photos





	Clause 15.247(e) Power spectral density for digitally modula
	Special notes
	Test data




	Section 8: Block diagrams of test set-ups
	Radiated emissions set-up
	Antenna port measurements set-up


	Section 9: EUT photos
	EUT general view
	EUT top view
	EUT side view
	EUT side view





