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Section 1: Report summary | Product: Base station
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 and for use by the company’s
employees only. 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: Base station

Section 2: Summary of test results

2.1 General requirements for FCC Part 15 tests result summary

Part Test description Verdict

§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 Pass

2.2 FCC Part 15 Subpart C, 15.247 tests result summary

Part Test description Verdict

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

§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 N/A
Maximum peak output power of frequency hopping systems operating in

§152470)1) | the 2400-2483.5 MHz band and 5725-5850 MHz band N/A
Maximum peak output power of Frequency hopping systems operating in

§15.247(0)2) | the 902-928 MHz band Pass
Maximum peak output power of systems using digital modulation in the

§152470)3) | 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands N/A

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

§15.247(c)(1) Sgied point-to-point operation with directional antenna gains greater than 6 N/A
Transmitters operating in the 2400-2483.5 MHz band that emit multiple

§15.247(c)(2) directional beams N/A

§15.247(d) Spurious emissions Pass

§15.247(e) Power spectral density for digitally modulated devices N/A

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

Notes: None
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Section 3: Equipment under test (EUT) details | Product: Base station
N) Nemko

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

Section 3: Equipment under test (EUT) details

Receipt date: April 29, 2010

Nemko sample number: | 1

3.2 EUT information

Type of Equipment: DSS Base station transceiver
Product: Base station

FCC ID: T9RHAWKEYE

Model: BS-SB-1

Serial number: BS-1-001

Manufacturer

4126254 Canada Inc.
5631 St-Francois
St-Laurent, QC
Canada

H4S 1W6

EUT description and theory of operation
The EUT is a base station transceiver used primarily for the identification, control and management of assets
using RF (radio frequencies) operated within 902-928 MHz ISM band.
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Section 3: Equipment under test (EUT) details | Product: Base station
N) Nemko

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

3.3 EUT technical specifications

Operating band: 902-928 MHz

Operating frequency: 902.24-927.76 MHz

Modulation type: FSK

Occupied bandwidth: 33.65 kHz

Channel spacing: 40.4 kHz

Emission designator; 33K7F1D

Antenna data: Omnidirectional, L-com HG908U-PRO, 8 dBi
Omnidirectional, L-com HGV-906U, 6 dBi

Power source: 120 VAC, 60 Hz

3.4 Operation of the EUT during testing

The EUT was set to transmit continuously on the low, mid and high channels.

3.5 EUT setup diagram

Antenna

EUT

To AC
mains
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Section 4: Engineering considerations | Product: Base station
N) Nemko

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

Section 4: Engineering considerations

4.1 Modifications incorporated in the EUT
In order to comply with conducted emissions on AC mains requirement, the following modifications were installed
by client: Power supply “Circuit-Test”, MN# PSF60-12.

4.2 Technical judgment

None

4.3 Deviations from laboratory tests procedures

No deviations were made from laboratory test procedures.

| Report reference ID: 148744-1TRFWL Page 7 of 29 |




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

Section 5: Test conditions | Product: Base station

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: Base station

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 29 |
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| Product: Base station

Section 7: Test equipment
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
Flush Mount Turntable Sunol FM2022 FA002082 NCR
Controller Sunol SC104V FA002060 NCR
Antenna Mast Sunol TLT2 FA002061 NCR
International Power Supply California Inst. 3001i FA001021 COou
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
1-18 GHz Amplifier JCA JCA118-503 FA002091 Oct 07/10
LISN Rohde & Schwarz ENV216 FA002023 Sept. 08/10
Note: N/A = Not applicable, NCR = No cal required, COU = Cal on use
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.31(e) Variation of power source
Test date: April 29, 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.

Special notes

None

Test data

— Transmit output power was measured while supply voltage was varied from 102 VAC to 138 VAC (85 % to
115 % of the nominal rated supply voltage). No change in transmit output power was observed.
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.31(m) Number of operating frequencies
Test date: April 29, 2010 | Test engineer: Andrey Adelberg | Verdict: Pass

Nemko Canada Inc.,
303 Ri Rd, Of ON, Canada, K1V 1H2 ) "
ver Rd. Ottawa, ON, Ganada, 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:

Frequency range over which device Number of L .

: Location in the range of operation
operates frequencies
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
Special notes
None

Test data

The frequency band is 26 MHz therefore number of operating frequencies is 3.

Low frequency / channel 902.24 MHz
Mid frequency / channel 915.00 MHz
High frequency / channel 927.76 MHz
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.203 Antenna requirement
Test date: April 29, 2010 | 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.

Special notes

None

Test data
The EUT is professionally installed.
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.207(a) Conducted limits
Test date: April 29, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: 120 VAC, 60 Hz
303 River R, Otiawa, ON, Canada, KWV1H2 " Temperature: 24 °C | Air pressure: 1002 mbar | Relative humidity: 31 %
Specification: FCC Part 15 Subpart C

8.4  Clause 15.207(a) Conducted limits
§ 15.207 Conducted limits.

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to be
connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the
AC power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the
limits in the following table, as measured using a 50 yH/50 ohms line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower limit applies at the boundary
between the frequency ranges.

. Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*-Decreases with the logarithm of the frequency.

Special notes

None
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Nemko Canada Inc.,

Section 8: Testing data

| Product: Base station

Test name: Clause 15.207(a) Conducted limits

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Verdict: Pass

Supply input: 120 VAC, 60 Hz

303 Ri Rd, Ott: , ON, Canada, K1V 1H2
er e, Dliawa, OF, Banaca Temperature: 24 °C

| Air pressure: 1002 mbar | Relative humidity: 31 %

Specification: FCC Part 15 Subpart C

Test data

70

65

60

55

50

45

40

35

Level in dBpV

30

25

20

300 400 500 800

Conducted emissions on phase line

CISPR 22 Mains QP Class B.LimitLine
CISPR 22 Mains AV Class B.LimitLine
Preview Result 1

Preview Result 2

2M 3M 4aM 5M 6 8 10M 20M 30M

Frequency in Hz

The spectral scan has been corrected with transducer factors (i.e. cable loss, LISN factors, and attenuators) for determination of compliance.

A preview measurement was generated with the receiver in continuous scan mode Emissions detected within 6 dB or above limit were re-
measured with the appropriate detector against the correlating limit and recorded as the final measurement.

Receiver/Spectrum analyzer settings:

0.15 MHz to 30 MHz

Preview measurements

Final measurement

Receiver: 9 kHz RBW, Peak and Average detector, max hold

Receiver: 9 kHz RBW, Quasi-peak and Average detector

Measurement time 100 ms

| Report reference ID: 148744-1TRFWL
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Section 8: Testing data

| Product: Base station

Test name: Clause 15.207(a) Conducted limits

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass

Supply input: 120 VAC, 60 Hz

303 Ri Rd, Ott: , ON, Canada, K1V 1H2
er e, Dliawa, OF, Banaca Temperature: 24 °C

| Air pressure: 1002 mbar | Relative humidity: 31 %

Specification: FCC Part 15 Subpart C

Test data, continued

70

65

60

55

50

45

40

35

Level in dBpV

30

25

20

300 400 500 800

Conducted emissions on neutral line
CISPR 22 Mains QP Class B.LimitLine
CISPR 22 Mains AV Class B.LimitLine
Preview Result 1

Preview Result 2

2M 3M 4aM 5M 6 8 10M 20M 30M

Frequency in Hz

The spectral scan has been corrected with transducer factors (i.e. cable loss, LISN factors, and attenuators) for determination of compliance.

A preview measurement was generated with the receiver in continuous scan mode Emissions detected within 6 dB or above limit were re-
measured with the appropriate detector against the correlating limit and recorded as the final measurement.

Receiver/Spectrum analyzer settings:

0.15 MHz to 30 MHz

Preview measurements

Final measurement

Receiver: 9 kHz RBW, Peak and Average detector, max hold

Receiver: 9 kHz RBW, Quasi-peak and Average detector

Measurement time 100 ms
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.207(a) Conducted limits
Test date: April 29, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass

Supply input: 120 VAC, 60 Hz

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

Temperature: 24 °C | Air pressure: 1002 mbar

| Relative humidity: 31 %

Specification: FCC Part 15 Subpart C

Setup photo
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.247 (a) (1) Frequency hopping requirements
Test date: April 29, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: 120 VAC, 60 Hz
303 River R, Otiawa, ON, Canada, KWV1H2 " Temperature: 24 °C | Air pressure: 1002 mbar | Temperature: 24 °C
Specification: FCC Part 15 Subpart C

8.5 Clause 15.247(a)(1) Frequency hopping requirements
§ 15.207 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:

(1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or
the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping systems
operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated by 25
kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125 mW. The system shall hop to channel frequencies that are
selected at the system hopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency
must be used equally on the average by each transmitter. The system receivers shall have input bandwidths that
match the hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

(i)  For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the hopping channel is less
than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of occupancy on any frequency
shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or
greater, the system shall use at least 25 hopping frequencies and the average time of occupancy on any frequency shall not
be greater than 0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping channel is
500 kHz.

(i)  Frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75 hopping frequencies. The maximum
20 dB bandwidth of the hopping channel is 1 MHz. The average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 30 second period.

@iy Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average time of occupancy
on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed. Frequency hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Special notes
The peak detector was used with 2 kHz/5 kHz RBW/VBW
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Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 8: Testing data | Product:

Base station

Test name: Clause 15.247 (a) (1) Frequency hoppin

requirements

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Verdict: Pass

Supply input: 120 VAC, 60 Hz

Temperature: 24 °C

| Air pressure: 1002 mbar

| Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Test data

Section (1) Results

Low channel:

® REW 2 Kz
VBW 5 kHz

Delta 3 [T1 ]

-0.73 dB
Ref 49.8 dBm Att 55 dB SWT 125 ms 30.448717949 kHz

Offfet 20[3 dB Markdr 1 [T1 ]
9.11 dBm

942 224775641 MH
Deltd 2 [T1 ]
20.47 dB
4.807692308 kHz

H
k]
2

a 2
s | .,

o] o

gy,

-50.2

Center 902.24 MHz 50 kHz/ Span 500 kHz

Mid channel:

® RBW 2 kHz Delta 3 [T1 ]
VBW 5 kHz

-0.77 dB
Ref 49.8 dBm Att 55 dB 30.448717951 kHz

offget 20]3 dB Markdr 1 [T1[]

SWT 125 ms

9.55 dBm
914 984774641 Mz (N
Deltd 2 [T1 ]

2 29.25 dB
20 44.830743501 kHz

20

10

N wa

-40

-50.2

Center 915 MHz 50 kHz/ Span 500 kHz

High channel:
® RBW 2 kHz Delta 3 [T1 ]

VBW 5 kHz 0.43 dB

Ref 49.8 dBm Att 55 dB SWT 125 ms 33.653846155 KkHz
offfet 20]3 dB Varkdr 1 [T1 1

9.10 dBm

9 42371795 MH.

Deltg 2 [T1 ]

1 Py 2 20.47 dB

W2l 1 a0 47.243589744 kHz

20

L™ TR g

-40

-50.2

Center 927.76 MHz 50 kHz/ Span 500 kHz

Channel separation:

® RBW 5 Kz

VBW 20 kHz

Delta 2 [T1 ]
0.01 dB

Ref 49.8 dBm Att 55 dB SWT 10 ms 40.384615383 kHz
offfet 203 dB Varkdr 1 [T1]1
29.42 dBm
ada_ 429807692 vz [N
1

30

\/|

/]

-a0

-50.2

Center 904.4503205 MHz 20 kHz/ Span 200 kHz

Frequency (MHz) 20 dB bandwidth (kHz)
902.24 30.45
915.00 30.45
927.76 33.65

Measured channel separation is 40.4 kHz

is 50.

Minimum channel separation is max(25 kHz, 20 dB BW) = max(25 kHz, 33.65 kHz) = 33.65 kHz.

The maximum 20 dB bandwidth is 33.65 kHz that is less than 250 kHz; therefore the minimum number of hopping frequencies

| Report reference ID: 148744-1TRFWL

Page 19 of 29 |




Section 8: Testing data | Product: Base station
® Nemk° Test name: Clause 15.247 (a) (1) Frequency hopping requirements
Test date: April 29, 2010 Test engineer: Andrey Adelberg
Nemko Canada Inc., Verdict: Pass Supply input: 120 VAC, 60 Hz
303 River R, Otiawa, ON, Canada, KWV1H2 " Temperature: 24 °C | Air pressure: 1002 mbar | Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Test data, continued
Section (i) Results

Customer declaration:
The EUT uses 53 channels out of 625.

Average time of occupancy = 384 ms per channel
Time of occupancy

® RBW 30 kHz Marker 1 [T1 ] ® RBW 30 Hz Delta 2 [T1 ]
VBW 100 kHz 4.01 dBm VBW 100 Hz 20.83 dB
Ref 20 dBm Att 40 dB SWT 1 s 384.000000 ms Ref -4 dBm Att 40 dB sWT 21 s 16.212000 s
20 Delta [T1 1 Marker| 1 [T1 ,I
-0L10 dB -1 g 2—eH
L 24_000h0o0 ms |3 p60.000poo ms | M
1 2
1 PK]
e UED e
1
—30¥
-10:
—20:
{TRG -47] dBi -
RG -4 1 dB
30
30E L
t--40. ﬁ
o L, |
| so Ul L Ll L . N
{-60- h ﬁ
o o1l | ix.ﬂ Ll g g
1
=70

-80 oo L (I [ [
Center 903.28 MHz 100 ms/ Center 903.28 MHz 2.1 s/
Date: 12.0CT.2010 08:45:01 Date: 12.0CT.2010 08:00:39
® RBW 30 Hz pDelta 2 [T1 ]
VBW 100 Hz 3.10 dB
Ref -4 dBm ALt 40 dB SWT 21 s 378.000000 ms

Marker| 1 [T1 "
t-10 -

34.000p00 ms
MR 20

ITRG -47] dB;

o I.Iu hix.’l Illﬂth
M s

L I L | [

Center 903.28 MHz 2.1 s/

Date: 12.0CT.2010 08:01:36
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Section 8: Testing data | Product: Base station
® Nemk° Test name: Clause 15.247 (a) (1) Frequency hopping requirements
Test date: April 29, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: 120 VAC, 60 Hz
303 River Rd, Ottawa, ON, Canada, K1V 1H2 Temperature: 24 °C | Air pressure: 1002 mbar | Temperature: 24 °C
Specification: FCC Part 15 Subpart C

Test data, continued

Section (i) Results
Number of operating frequencies

® “RBW 1 kHz Marker 1 [T1 ] ® “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz 4.68 dBm VBW 3 kHz 1.44 dBm
Ref 20 dBm “Att 40 dB SWT 880 ms 903.870000000 MHz Ref 20 dBm “Att 40 dB SWT 880 ms 903.870000000 MHz
20 20
Fa LA Y LA
EMX JL_PK
[VIEW] W

it
CHOr LR e DY

+-70. =7t
-80 -80
Start 903 MHz 87 kHz/ Stop 903.87 MHz Start 903.87 MHz 87 kHz/ Stop 904.74 MHz
Date: 12.0CT.2010 08:26:49 Date: 12.0CT.2010 08:31:18
15 Channels 22 Channels

904.74 to 905.6 MHz
® ey

Ref 20 dBm Att 40 dB SWT 860 ms

20

H
E

W'H‘ e
N RIARIRN

\%u EUT utilizes 53 operating channels.
1l AI

&

F-60-

F-70.

-80

Start 904.74 MHz 86 kHz/ Stop 905.6 MHz

Date: 12.0CT.2010 08:35:49

16 Channels
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.247(b) Maximum peak output power
Test date: April 29, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: 120 VAC, 60 Hz

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

Temperature: 24 °C | Air pressure: 1002 mbar | Temperature: 24 °C
Specification: FCC Part 15 Subpart C

8.6

(b)

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

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

(1)

)

®)

4)

Clause 15.247(b) Maximum peak conducted output power

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-overlapping
hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For all other frequency
hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at least 50
hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at least 25 hopping
channels, as permitted under paragraph (a)(1)(i) of this section.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.
As an alternative to a peak power measurement, compliance with the one Watt 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 symboils 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.

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 in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, 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.

None

Special notes
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Nemko Canada Inc.,

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

Section 8: Testing data

| Product: Base station

Test name: Clause 15.247(b) Maximum peak output power

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Verdict: Pass

Supply input: 120 VAC, 60 Hz

Temperature: 24 °C

| Air pressure: 1002 mbar

| Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Test data

Section (2) Results

Conducted output power

Frequency (MHz) Conducted output power (dBm) Limit (dBm) Margin (dB)
902.24 29.83 30.00 0.17
915.00 30.00 30.00 0.00
927.76 29.73 30.00 0.27
EIRP calculation
Frequency (MHz) | Output power (dBm) Path gain, dB EIRP (dBm) | Limit (dBm) Margin
(dB)
902.24 29.83 4.00 33.83 36.00 2.17
915.00 30.00 4.00 34.00 36.00 2.00
927.76 29.73 4.00 33.73 36.00 2.27
EIRP [dBm]= Conducted output power [dBm] + path gain [dB]
Path gain [dB]= Antenna gain [dBi] — Cable loss [dB]
Maximum antenna gain is = 8 dBi
Cable loss is 4 dB
Maximum output power = 30 dBm Limit = 30 dBm
Maximum EIRP = 34.00 dBm Limit = 36 dBm
—  The peak detector was used with RBW wider that 20 dB bandwidth.
—  The span was wider than RBW.
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Section 8: Testing data | Product: Base station
® Nemko Test name: Clause 15.247(d) Spurious emissions
Test date: April 29, 2010 Test engineer: Andrey Adelberg

Nemko Canada Inc., Verdict: Pass Supply input: 120 VAC, 60 Hz
303 River R, Otiawa, ON, Canada, KWV1H2 " Temperature: 24 °C | Air pressure: 1002 mbar | Temperature: 24 °C
Specification: FCC Part 15 Subpart C

8.7  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)).
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Nemko Canada Inc.,
303 River Rd, Ottawa, ON, Canada, K1V 1H2

Section 8: Testing data

| Product: Base station

Test name: Clause 15.247(d) Spurious emissions

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Verdict: Pass

Supply input: 120 VAC, 60 Hz

Temperature: 24 °C

| Air pressure: 1002 mbar | Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Special notes

§15.209 — Radiated emission limits

Frequency (MHz) Field strength Measurement distance

(uV/m) (dBpV/m) (m)
0.009-0.490 2400/F 67.6—20log(F) 300
0.490-1.705 24000/F 87.6-20log(F) 30
1.705-30.0 30 29.5 30

30-88 100 40.0 3

88-216 150 43.5 3

216-960 200 46.0 3

above 960 500 54.0 3

Notes:

—  F =fundamental frequency in kHz

— In the emission table above, the tighter limit applies at the band edges.
—  For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above the maximum permitted average emission
limit applicable to the equipment under test.

§15.205 — Restricted bands of operation.

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4,125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4 17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36—-13.41

—  The spectrum was searched from 30 MHz to the 10" harmonic.
— All radiated measurements were performed at a distance of 3 m.
—  All radiated measurements were performed:
within 30—-1000 MHz range: using a quasi-peak detector with 120 kHz/300 kHz RBW/VBW,

above 1 GHz: using peak detector with 1 MHz/3 MHz RBW/VBW for peak results

— and using peak detector with 1 MHz/10 Hz RBW/VBW for average results

— All conducted measurements were performed using a peak detector with 100 kHz/300 kHz RBW/VBW.
— Omnidirectional, L-com HG908U-PRO, 8 dBi antenna was used for radiated tests.
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Section 8: Testing data

| Product: Base station

N) Nemko

Test name: Clause 15.247(d) Spurious emissions

Test date: April 29, 2010

Test engineer: Andrey Adelberg

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

Verdict: Pass

Supply input: 120 VAC, 60 Hz

Temperature: 24 °C

| Air pressure: 1002 mbar

| Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Test data, continued

Conducted measurements

Low channel: Mid channel:
® RBW 100 KHz varker 1 [T1 ] ® RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 29.81 dBm VBW 300 kHz 29.97 dBm
Ref 49.8 dBm Att 55 dB SWT 1 s 892.788461538 MHz Ref 49.8 dBm Att 55 dB SWT 1 s 908.766025641 MHz
Offset 203 dB Offset 203 dB
L]
. 1
30 = | 5
20 20
iy - ¥ -
I~ B y
M‘J‘“ WW RN PRI RORPY Y RS VTR W b a0 A A
| gl gl
-50.2 -50.2
Start 30 MHz 997 MHz/ Stop 10 GHz Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 29.APR.2010 16:57:38 Date: 29.APR.2010 16:52:05
High channel:
@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 29.75 dBn
Ref 49.8 dBm ALt 55 dB SWT 1 s 924 .743589744 MHz
Offset 20.3 dB
[A]

I--30.

-40

-50.2

Start 30 MHz

Date: 29.APR.2010 16:50:42

997 MHz/

Stop 10 GHz
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N) Nemko

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

Section 8: Testing data | Product:

Base station

Test name: Clause 15.247(d) Spurious emissions

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Verdict: Pass

Supply input: 120 VAC, 60 Hz

Temperature: 24 °C

| Air pressure: 1002 mbar

| Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Test data, continued

Conducted measurements

Lower band edge with hopping turned off:

RBW 100 kHz
VBW 300 kHz

Delta 2 [T1 ]
59.71 dB

Lower band edge with hopping turned on:

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
29.66 dBm

Ref 35.3 dBm Att 10 dB SWT 2.5 ms 230.769230769 kHz Ref 35.3 dBm Att 10 dB SWT 2.5 ms 902.392628205 MHz
Offget 20]3 dB 1Markegr 1 [T1 ] Offget 20]3 dB Deltg 2 [T1 i
30 29.64 dBm 30 o e
R T ada 230764231 K- |
VAXH
-20 B -20 B
B ) W
L Y i o M
-JM:‘WJV ¥ AL ATy g
-50 -50
Center 902 MHz 100 kHz/ Span 1 MHz Center 902 MHz 100 kHz/ Span 1 MHz

29.APR.2010 15:39:47

Date:

Date:

29.APR.2010 15:41:03

Upper band edge with hopping turned off:

Upper band edge with hopping turned un:

® RBW 100 kHz Delta 2 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -59.97 dB VBW 300 kHz 29.63 dBm
Ref 35.3 dBm “Att 10 dB SWT 2.5 ms 245.192307692 kHz Ref 35.3 dBm Att 10 dB SWT 2.5 ms 927.758012821 MHz
off$et 20]3 dB1 Markgr 1 [T1 ] ] Off$et 20]3 dBy Deltd 2 [T1 "
I F3 & v
927.758012821 MHz [N 245.192307692 kHz (M
L PK
AXH
10 10
o o
- MW« I P L ~iolfioininn | sl
Luaawvieing
Center 928 MHz 100 kHz/ Span 1 MHz

Center 928 MHz

Date: 29.APR.2010 15:42:14

100 kHz/ Span 1 MHz

Date:

29.APR.2010 15:43:59
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Nemko Canada Inc.,

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

Section 8: Testing data

| Product: Base station

Test name: Clause 15.247(d) Spurious emissions

Test date: April 29, 2010

Test engineer: Andrey Adelberg

Verdict: Pass

Supply input: 120 VAC, 60 Hz

Temperature: 24 °C

| Air pressure: 1002 mbar

| Temperature: 24 °C

Specification: FCC Part 15 Subpart C

Test data, continued

Radiated measurements
Channel Frequency Peak FS Peak limit Margin Average FS | Average limit Margin
MHz dBuV/m dBuV/m dB dBuV/m dBuV/m dB
Low 2706.7 57.09 74.00 16.91 50.63 54.00 3.37
3608.9 56.77 74.00 17.23 50.46 54.00 3.54
Mid 2745.0 57.59 74.00 16.41 51.08 54.00 2.92
3660.0 56.49 74.00 17.51 49.65 54.00 4.35
High 2783.3 57.19 74.00 16.81 48.58 54.00 5.42
3608.9 55.04 74.00 18.96 44.27 54.00 9.73
Note: FS (field strength) includes antenna factor, cable loss and amplifier gain were possible.

Setup photo
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| Product: Base station

303R Rd Ott w , ON, Canada, K1V 1H2

Section 9: Block diagrams of test set-ups
@ Nemko

Section 9: Block diagrams of test set-ups
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