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Nemko Canada Inc. REPORT SUMMARY
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Report Summary

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 is accordance with ANSI
C63.4-2003. Radiated emissions are made on an open areatest site. A description of the test
facility ison file with the FCC.

The assessment summary is asfollows:

Apparatus Assessed: InGrid KeyPad BK410
Specification: FCC Part 15 Subpart C, 15.247
Compliance Status: Complies

Exclusions: None

Non-compliances: None

Report Release History: Original Release

Author: Roman Kuleba

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.

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 athird 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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FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247
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Nemko Canada Inc. SECTION 1: EQUIPMENT UNDER TEST
Report Number: 5\W45892
FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Section 1: Equipment Under Test

1.1 Product Identification

The Equipment Under Test was identified as follows: InGrid KeyPad BK410

1.2 Samples Submitted for Assessment

The following samples of the apparatus have been submitted for type assessment:

Sample No. Description Serial No.
1 InGrid KeyPad BK410, FP-mode (hopping on) | Label: 8700031, Item No. 1
2 InGrid KeyPad BK410, EP-mode (hopping of) | Label: 8700036, Item No. 4

The first samples were received on:  June 06, 2005

1.3 Theory of Operation

Keypad BK410 isthe central unit in InGrid Wireless Security System. The system requires no
specia wiring. Central control (KeyPad) receivesinformation from al components (Signal
Extenders) and is wired into the phone system to signal the monitoring station.

The InGrid Wireless Security System uses DECT protocol for communications between units
that can be configured as DECT Fixed Part (FP) and DECT Portable Part (PP). The
communications protocol is based on ETSI standard ETS-300-175-1to 9. The frame format is
based on DECT half bit rate and modified from 24 timeslots to 8 timeslots and 95 possible RF
carriers. At least 75 (up to 95) carriers are used in any system.

Frequency hopping isimplemented on a frame by frame basis. The system uses encryption based
on DECT. An InGrid Wireless Security System may have 1 Fixed Part (FP) and up to 9 Portable
Parts (PP) active at any one time. Any unit may act as FP, and in a system of many units the unit
designated as FP may periodically change.
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Nemko Canada Inc. SECTION 1: EQUIPMENT UNDER TEST
Report Number: 5\W45892
FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

1.4 Technical Specifications of the EUT

Manufacturer: InGrid Inc.

Operating Frequency: 2401.0560 - 2482.2720 MHz
Peak Output Power: 19.5dBm

Emission Designator 835K6 F1D

Rated Power: 23dBm

M odulation: GFSK

Antenna Data: Integrated PCB Antenna, 3 dBi

1.5 Block Diagram of the EUT

PC with
Testing
Software

120 VAC
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Nemko Canada Inc SECTION 2 : TEST CONDITIONS
Report Number: 5\W45892
FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Section 2 : Test Conditions

2.1 Specifications
The apparatus was assessed against the following specifications:
FCC Part 15 Subpart C, 15.247

FHSS System and Digitally Modulated Radiators
902-928MHz, 2400 - 2483.5 MHz, 5725-5850M Hz

2.2  Deviations From Laboratory Test Procedures

No deviations were made from laboratory test procedures.

2.3 Test Environment

All tests were performed under the following environmental conditions:

Temperature range © 15-300C

Humidity range : 20-75%

Pressure range . 86-106 kPa

Power supply range . +/- 5% of rated voltages

2.4  Test Equipment

Equipment Manufacturer Model No. Asset/Serial No. | Last Cal. Next Cal.
Spectrum Analyzer Rhode & Schwarz FSP40 FA001920 Mar. 22, 05 Mar. 22, 06
Signal Generator Rohde & Schwarz | SMR40 FA001879 NCR** NCR**
Power Meter Hewlett Packard E4418B FA001678 Mar 8, 05 Mar 8, 06
Power Sensor Hewlett Packard 8487A FA001419 Apr. 29, 05 Apr. 29, 06
RF AMP JCA 4-8 GHz FA001497 COuU* COuU*

RF AMP JCA 2-4 GHz FA001496 COuU* COuU*

RF AMP Narda 5- 18GHz FA 001409 COU* COuU*

RF AMP Narda 18 - 26.5GHz FA001550 COU* COuU*
High Pass Filter (3.9GHz) K&L 11SH10-4000 FA001340 COuU* COuU*
Attenuator, 20 dB Narda 776B-20 FA001153 COuU* COuU*
Horn Antenna EMCO #2 3115 FA 000825 Dec. 14, 04 Dec. 14, 05
Horn Antenna EMCO #1 3115 FA000649 Dec. 22, 04 Dec. 22, 05
Horn Antenna EMCO #5 3116 FA001847 Apr 25, 05 Apr 25, 06
LISN EMCO 4825/2 FA001545 Jan. 13, 05 Jan. 13, 06
Spectrum Analyzer Hewlett-Packard 8566B FA001309 May 18, 05 May 18, 06
Spectrum Analyzer Display | Hewlett-Packard 85662A FA001309 May 18, 05 May 18, 06
Bilog Schaffner CBL6112B FA001504 NCR** NCR**

*  COU (Calibrate on Use)
** NCR (No Calibration Required)
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Nemko Canada Inc. SECTION 3: OBSERVATIONS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Section 3 : Observations

3.1 Modifications Performed During Assessment

No modifications were performed during assessment.

3.2 Record Of Technical Judgements

No technical judgements were made during the assessment.

3.3 EUT Parameters Affecting Compliance

The user of the apparatus could not alter parameters that would affect compliance.

3.4 Test Deleted

No Tests were deleted from this assessment.
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Nemko Canada Inc SECTION 4 : RESULTS SUMMARY
Report Number: 5\W45892
FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Section 4 : Results Summary

This section contains the following:
FCC Part 15 Subpart C: Test Results

The column headed 'Required’ indicates whether the associated clauses were invoked for the
apparatus under test. The following abbreviations are used:

N No : not applicable / not relevant.
Y Yes: Mandatory i.e. the apparatus shall conform to these tests.

N/T Not Tested, mandatory but not assessed. (See section 3.4 Test
del eted)

The results contained in this section are representative of the operation of the apparatus as
originally submitted.
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Nemko Canada Inc.

FCC ID: S9PBK410

SECTION 4 : RESULTS SUMMARY

Report Number: 5\W45892

Specification: FCC Part 15 Subpart C, 15.247

4.1 FCC Part 15 Subpart C : Test Results
Part 15 Test Description Required Result

15.207(a) Powerline Conducted Emissions Y Pass

15.209(a) Radiated Emissions within Restricted Bands Y Pass

15.247(a)(1) Frequency hopping systems Y Pass

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

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

15.247(a)(1)(iii) | Frequency hopping systems operating in the 2400-2483.5 MHz band Y Pass

15.247(a)(2) Systems using digital modulation techniques N N/A

15.247(b)(1) Maximum peak output power of Frequency hopping systems operating Y Pass
in the 2400-2483.5 MHz band and 5725-5850 MHz band

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

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

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

15.247(c)(1) Fixed point-to-point Operation with directional antenna gains greater N N/A
than 6 dBi

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

15.247(d) Radiated Emissions Not in Restricted Bands Y Pass

15.247(e) Power Spectral Density for Digitally Modulated Devices N N/A

15.247(f) Time of Occupancy for Hybrid Systems Y Pass

Notes: None
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Appendix A : Test Results

Conducted Disturbance at Mains Port

Criteria: Clause 15.207(a) Powerline Conducted Emissions

Frequency of

Conducted limit  Emission (dBuV)

(MH2z) 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.

Test Conditions;

Sample Number : 1 Temperature: 25°C

Date: June 6, 2005 Humidity: 45 %

M odification State: 0 Tester: Roman Kuleba
Laboratory: Ottawa

Test Results: See Attached Plots and Table

Additional Observations:. None
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Conducted Disturbance at Mains, continued

Test Date: June 6, 2005

Engineer’s Name: Roman Kuleba

Tested asper: TableTop

Mains I nput Voltage: 120 VAC

Mains Input Frequency: 60 Hz

peak detector.

Spectrum plotsfor each frequency band can be found at the back of this section. * All plots were generated with a

Port Investigation Data

Port under test: AC Mains Input

Results: Refer to Plots of this section and table.

Conductor | Frequency Detector Emission Level | LISN Loss |CableLoss| Result | Limit | Margin
(MH2) (dBuV) (dB) (dB) (dBuV) |[(dBuV)| (dB)
0.1556 Quasi Peak 38.3 0.00 0.12 38.42 65.7 27.3
Average 21.0 0.00 0.12 21.12 55.7 34.6
Quasi Peak 36.0 0.00 0.20 36.20 63.7 275
Phase 0.1980 Average 18.8 0.00 0.20 19.00 53.7 34.7
0.2046 Quasi Peak 35.8 0.00 0.20 36.00 63.4 27.4
Average 19.0 0.00 0.20 19.20 53.4 34.2
0.1574 Quasi Peak 38.1 0.00 0.20 38.30 65.6 27.3
Average 25.5 0.00 0.20 25.70 55.6 29.9
Quasi Peak 335 0.00 0.00 33.50 64.8 31.3
Neutral 0.1735 Average 205 0.00 0.00 2050 | 548 | 343
0.2008 Quasi Peak 35.3 0.00 0.20 35.50 63.6 28.1
Average 21.6 0.00 0.20 21.80 53.6 31.8
Notes
None
Deviations
None
Test Result

Final Test Result; Pass
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS

Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Conducted Disturbance at Mains, continued

Conducted Disturbance at Mains Test Equipment Used

CAL Cycle | Equipment Manufacturer Model No. Asset/Seria No. Last Cal. Next Cal.

1Year LISN EMCO 4825/2 FA001545 Jan. 13/05 Jan. 13/06
1Year Receiver Rohde & Schwarz ESHS 10 FA001918 Feb. 28/05 Feb. 28/06
1Year Spectrum Analyzer Hewlett-Packard 8566B FA001309 May 18/05 May 18/06
1Year Spectrum Analyzer Display | Hewlett-Packard 85662A FA001309 May 18/05 May 18/06
1Year Transient Limiter Hewlett-Packard 11947A FA000975 May 25/05 May 25/06

Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Conducted Disturbance at Mains, continued

Conducted Disturbance at Mains, Setup Photos
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Conducted Disturbance at Mains, continued

Conducted Disturbance at Mains, Plots

Phase, 150 — 500 kHz

Start Fr{;q [MHz) FCC CFR47, Part 15 AC Mains Emissions, Phase
Joaso

Stop Freq (MH2) Peak Detector Used, Average Limit Shown (Class A=-Red. Class B=Blue)
+/ 0.500

RBW
|
:I1[I kHz
VBW
El
El 30 kHz

Attenuation |
| - D
El 10 dB 50
Temp (€] Humidity (%)
22 36 d

Buy 40~

Test Voltage
120 VAC, 60

Time 5
12:08:48 PM 7| NN [N KN WU NSSRUN NNRPORY (SR VN R R ST P [—

0150 0175 0.200 0.225 0.250 0275 0.300 0.325 0350 0375 0.400 0425 0.450 0.475 0.500]
Date M/DIY Frequency [MHz]

R Project number  Tested By File
Cable Set 45892 Roman Kuleba e o
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Securinex Inc. E

Limiter InGrid Keypad
‘D) FADODS7S Phase Quit Without
T )

Phase, 500 kHz — 30 MHz

Start Fred MH2) FCC CFR47, Part 15 AC Mains Emissions, Phase
0500
Stop Freq (MHz) Peak Detector Used. Average Limit Shown (Class A=Red. Class B=Blue)
) 30.000
RBW
D
VEBW

P30 kHz

Attenuation 3

& 1

El 10 dB 50 T
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22 36 d

BuV 40-]

T .

A T Y N et W T Ve v e e L o Lk s
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Date M’D[Y 0500 2000 4.000 £.000 8000 10000 12000 ;;ﬂeul?‘ﬂenc:’EIMDSZ] 18000 20000 22000 24000 26000 28000 3000
8/6/05 Project number  Tested By File
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I
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Limiter InGrid Keypad
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Page 14 of 60



Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Conducted Disturbance at Mains, continued

Conducted Disturbance at Mains Plots, continued

Neutral, 150 — 500 kHz

Start Fr{;q [MHz) FCC CFR47, Part 15 AC Mains Emissions, Phase
Joaso
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T e

22 36 e G RV
4 e oy
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‘D) FADODS7S Neutral Quit Without
Spectrum Analyzer ST
Neutral, 500 kHz — 30 MHz
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6/6/05 Project number  Tested By File
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g
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;}) FAO00975 Neutral Quit Without
e )
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS

Report Number: 5\W45892

Specification: FCC Part 15 Subpart C, 15.247

Radiated Emissions not in Restricted Bands

Criteria: Clause 15.247(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 aradiated 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 atimeinterval, 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 815.205(a), must aso comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

Test Conditions;

Sample Number: 1 Temperature: 25°C
Date: June 7, 2005 Humidity: 45 %
M odification State: 0 Tester: Roman Kuleba
L aboratory: Ottawa
Test Results:
See Attached Table and Plots.

Additional Observations:

The Spectrum was searched from 30 MHz to the 10" Harmonic.

The EUT was measured on three orthogonal axes.

Page 16 of 60




Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

L ower Band Edge, Hopping Off:

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 9.68 dBm
Ref 15 dBm *Att 5 dB *SWT 20 s 2.400801282 GHz
Offfet 28]3 dB 1 Deltd 2 [T1 |

10 ~ =44—10—dB
/\//\/‘\-8C1.282051283 kHz
SGL
1 PKlyd
CLRWR / \
B+—16-3—dBm 7 \

Ao Q_dan [ \’\
z o DZz—p 0o G / \\

LVL

r-70

r-80

Center 2.4 GHz 500 kHz/ Span 5 MHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Lower Band Edge, Hopping On:

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 7.55 dBm
Ref 15 dBm *Att 5 dB *SWT 600 s 2.401209936 GHz
off$et 28]3 dB Deltd 2 [T1 ]
r10 1 =—43-92—dB
A TR
1 PKE ) J_/’\M/ " ' SGL
CLRIR / \\ ,tf ”\ )
L LVL
10 D1 —12.% aBm [ Vi W/
n)
D2 -p2.5 dBm (’ ¥
-30
M
F-40
- 50 ——
-60
-70
--80
Center 2.4 GHz 500 kHz/ Span 5 MHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Upper Band Edge, Hopping Off:

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 9.86 dBm
Ref 15 dBm *Att 5 dB *SWT 20 s 2.482017628 GHz
Offset 28[B dB Deltd 2 [T1 ]
v
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1 Pxigid
CLRWR / \\
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1
Eav) == o= L
FaYal /\C PO 1 dBm

r10 \/\/‘ —44 .14 dB
\\ 1.482371795 MHz

r-60

r-70

r-80

Center 2.4835 GHz 500 kHz/ Span 5 MHz
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Upper Band Edge, Hopping On:

Ref 15 dBm

*Att

5 dB

*RBW 100 kHz
*VBW 100 kHz
*SWT 600 s

Marker 1 [T1 ]
9.60 dBm
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A 4
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" \ A
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|
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I
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D
N
[

T
q

z o
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—

Hory;

M”'WMWL‘W PG oty

Center 2.4835 GHz
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Page 20 of 60



Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Low Channel, Hopping Off, Frequency Range: 0Hz—-18 GHz
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 7.10 dBm
Ref 20 dBm *Att 10 dB *SWT 100 s 2.394230769 GHz
20 Offsget 28]3 dB

+10 ‘1'
CLRWR] I

r-10
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D1|-12.9% dBm

+-20

D2 -p2.9 dBm

anwwkmﬂm I VST ROV TRE WYY N B S A W e A N

Start 0 Hz 1.8 GHz/ Stop 18 GHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Low Channel, Hopping Off, Frequency Range: 18 — 25 GHz

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -43.43 dBm
Ref 20 dBm *Att 10 dB *SWT 60 s 24.012820513 GHz
20 Off$et 28]3 dB
- 10 | A
SGL
cLRiR] IS
LVL
L _10
DL -12.9 dBm
L _20
D2 -p2.9 dBm
L _30

ffgymkuumkwvruuawquwkw»nwvﬂwﬂb%mwﬁkquM“au¢NWL¢waMmV»Muqu“‘mwvfo“ww/Mh““”x

Start 18 GHz 700 MHz/ Stop 25 GHz
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892

Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Mid Channel, Hopping Off, Frequency Range: 0Hz - 18 GHz

00 kHz Marker 1 [T1 ]

@

1 PKf§
cLRWR]N

Ref 20 dBm

*Att

*RBW 1
*VBW 1

10 dB *SWT 1

00 kHz
00 s

7.22 dBm
2.423076923 GHz

20 Off

r10

et

1

28

3 dB

Y

y

SGL

r-10

LVL

D1

r-20

-12.

dBm

D2 -

P2.8 dBm

ki«l/‘\us\ Marhd
L

T |

A

Lo golip A A pApdah

Start 0 Hz

1.8 GHz/

Stop 18 GHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Mid Channel, Hopping Off, Frequency Range: 18 — 25 GHz
@ *RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -43.45 dBm
Ref 20 dBm *Att 10 dB *SWT 60 s 24.012820513 GHz
20 Offsget 28]3 dB

10
cLRIR IS

r-10

LVL

D1 -12.8 dBm

+-20

D2 -p2.8 dBm

Start 18 GHz 700 MHz/ Stop 25 GHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

High Channel, Hopping Off, Frequency Range: 0Hz - 18 GHz

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 7.65 dBm

Ref 20 dBm *Att 10 dB “SWT 100 s 2.480769231 GHz

20 Offget 28]3 dB

L10 " A
cLRURIINS
LVL
F-10
D1|-12.4 dBm
L -20
D2 -p2.4 dBm
- -30
L _40

W“M"‘ Wl-m""“{,‘,fu sad iy A“.‘, IPVY VN VIONS L A MMWW

Center 9 GHz 1.8 GHz/ Span 18 GHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

High Channel, Hopping Off, Frequency Range: 18 — 25 GHz

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -44.32 dBm

Ref 20 dBm *Att 10 dB *SWT 60 s 23.956730769 GHz

20 Offget 28]3 dB

10
cLRIR IS
LVL
--10
D1 -12.4 dBm
--20
D2 -p2.4 dBm
--30
-40 T

Start 18 GHz 700 MHz/ Stop 25 GHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Hopping On, Frequency Range: O0Hz—-18 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 78.51 dBuV
Ref 90 dBuv *Att 5 dB *SWT 600 s 2.451923077 GHz
90 Deltd 2 [T1 ]
-52.10 dB
80 1 11.096153846 GHz
SGL
cLRIR] RN
[ 60 DL|58.5[dBpv
50 52 48.5 dBpv
- 40
L 30—=2
W MWW‘NMWVWMMV L 'V Ea WY
- 20
L 10
0]
-10
Center 9 GHz 1.8 GHz/ Span 18 GHz

Page 27 of 60



Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Hopping On, Frequency Range: 18 — 25 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 29.56 dBuv
Ref 90 dBuv *Att 5 dB *SWT 240 s 23.115384615 GHz
90 Markgr 2 [T1(]
30{45 dBuv
L 50 34.046474359 GHz
SGL
CLRUR] [
[ 60 D1 58.5[dBpv
50 52 48.5 dBpv
- 40
1 2
_30 A 4 Y
WWWW\WWWWMW
- 20
L 10
-0
-10
Start 18 GHz 700 MHz/ Stop 25 GHz
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Below 1 GHz
RCVD Ant. Amp. Cable ' i :
oo amema | P S | Fwlor | Gan | Low | fEdST | Limt o Magn
(dBuVv) (dB) (dB) (dB)
51.8387 BC1 \Y 194 8.9 N/A 0.8 29.1 40.0 10.9
165.8867 BC1 V 9.5 12.6 N/A 1.6 23.8 43.5 19.7
110.8839 BC1 H 13.0 9.8 N/A 13 24.1 435 194
114.0475 BC1 H 14.8 10.2 N/A 1.3 26.3 43.5 17.2
124.4144 BC1 H 13.3 113 N/A 14 26.1 435 174
176.2558 BC1 H 12.0 11.8 N/A 1.7 255 43.5 18.0
217.7278 BC1 H 8.9 14.3 N/A 18 250 46.0 21.0
250.1997 BC1 H 9.5 15.7 N/A 2.1 27.3 46.0 18.7

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole
Note 2: QP detector used
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions not in Restricted Bands, continued

Above 1 GHz (Har monics):

Frequency |[Antenna|Polarity| RCVD | Ant. | Amp. | Duty | Distance |Emission| Limit |Margin| Detector
(MH2) Signal |Factor |Gain /| Cycle |Correction| Level |(dBuV/m)| (dB)
(dBuV)| (dB) |Cable| Corr. (dBuV/m)
Loss
(dB)
1 7203.168 Horn2 Y 670 363 427 -223 0.0 60.6 74.0 134 Peak
38.3 54.0 157 Average
2 7203.168 Horn2 H 655 363 427 -223 0.0 59.1 74.0 14.9 Peak
36.8 54.0 17.2 Average

Sample Calculation:

Peak Emission = RCVD Signal (Peak) + AF — Gayp = 67.0 dBuV + 36.3 dB/m — 42.7 dB = 60.6 dBuV/m
Avg. Emission = Peak Emission — Duty Cycle Corr. = 60.6 dBuV/m — 22.3 dB = 38.3 dBuV/m

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole

Note 2: Detector Legend: Below 1GHz, Peak detector with 100 kHz RBW, 100KHz VBW
Above 1GHz, Peak detector with 1.0MHz RBW, 1.0MHz VBW

Note 3: The spectrum was investigated for radiated emissions from 30 MHz to 10" harmonic.

Note:

Harmonics that were found within Restricted Bands of Operation are reported in the following
section, under ‘ Radiated Emissions within Restricted Bands' (see table on page 32).
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Radiated Emissions within Restricted Bands

Criteria: Clause 15.209(a) Radiated Emissions within Restricted Bands

Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not exceed the field
strength levels specified in the following table:

Frequency Field Strength  Measurement Distance
(MH2) (microvolts/meter) (meters)
0.009-0.490 2400/F (kHz) 300

0.490-1.705 24000/F (kHz) 30

1.705-30.0 30 30

30-88 100 3

88-216 150 3

216-960 200 3

Above 960 500 3

Test Conditions:

Sample Number: 1 Temperature: 25°C

Date: June 9-10, 2005 Humidity: 45 %

M odification State: 0 Tester: Roman Kuleba
L aboratory: Ottawa

Test Results:

See Attached Table and Plots for Results

Additional Observations:
The Spectrum was searched from 30 MHz to the 10" Harmonic.

These results apply to emissions found in the Restricted Bands defined in
FCC Part 15 Subpart C, 15.205.

The EUT was measured on three orthogonal axes.
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

Frequency |[Antennal Pol. |RCVD| Ant. | Amp. | Duty | Distance |Emission| Limit |Margin| Detector
(MH2) V/H | Signal |Factor|Gain/| Cycle|Correction| Level |((dBuV/m)| (dB)
(dBuV)| (dB) |Cable| Corr. (dBuV/m)
Loss
(dB)
114802.112 Horn2 \% 66.3 333 458 -223 0.0 538 740 202 *
315 54.0 225 Aveage
53.0 74.0 21.0 Peak
2 4883.328 Horn2 \% . . 44, -22. 0.0
883.328 Horn 643 333 6 3 307 540 233 Average
3(7324.992 Horn2 \% 700 364 437 -223 0.0 62.7 740 113
404 54.0 13.6 Average
57.0 74.0 17.0 Peak
4 14964. Horn2 \% 7. . 43. -22. 0.0
964.544 Horn 676 333 439 3 207 540 193 Average
5(7446.816 Horn2 \% 69.0 364 442 -223 0.0 612 740 128
389 54.0 15.1 Average
53.8 74.0 20.2 Peak
4802.112 Horn2 H . 1 45. -22. 0.0
61480 o s °8 3 315 54.0 225 Aveage
7 14883.328 Horn2 H 650 332 446 -223 0.0 536 740 204
313 54.0 22,7 Average
61.2 74.0 12.8 Peak
817324.992 Horn2 H 685 364 437 -223 0.0
o 389 540 151 Average
9 (4964.544 Horn2 H 645 332 439 -223 0.0 538 740 202
315 54.0 225 Aveage
60.1 74.0 13.9 Peak
10{7446.816 Horn2 H 68.0 364 442 -223 0.0
on 378 540 162 Average
Sample Calculation:

Peak Emission = RCVD Signal (Peak) + AF — Gayp = 66.3 dBuV + 33.3 dB/m — 45.8 dB = 53.8 dBuV/m
Avg. Emission = Peak Emission — Duty Cycle Corr. = 53.8 dBuV/m — 22.3 dB = 31.5 dBuV/m

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole
Note 2: Detector Legend: Below 1GHz, Peak detector with 100 kHz RBW, 100KHz VBW

Above 1GHz, Peak detector with 1.0MHz RBW, 1.0MHz VBW

Note 3: The spectrum was investigated for radiated emissions from 30 MHz to 10" harmonic.
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

Duty Cycle:
RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -23.10 dBm
Ref -20 dBm Att 5 dB SWT 20 ms 0.000000 s
r =20 ) Deltd 2 [T1 ]
"] -Q.22 dB
L _a3f 769.230769 ps
Deltd 3 [Tl ] SGL
-0.02 dB
CLRWR |1 ) 10.000000 ms || TRG

r-90

r-100

r-110

-120

Center 2.441664 GHz 2 ms/

Marker 2: A2 = Ton = 769.230769 us
Marker 3: A3=Ton + Torr =10 ms
T, .
Duty Cycle=— 1 10096= 22 10006 = 909230769 16000 7 606
on T Torr A3 10ms
Transmission-on-time within 100 milliseconds period: T=7.692ms
, T 7.692 ms
Dut cleCorrection=20-log,,| — |= 00y| ——— |=-22.280dB
y ey glo(100 ms] g“’( 100 ms j
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping Off

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 117.86 dBuv
Ref 120 dBuV *Att 5 dB *SWT 20 s 2.482217949 GHz

120 Off$et 283 dB /:\
110
/ -
cLrur] I

/ \ LVL
)

80 / \

1 74 dBpv ,/

r 70

60

r 50

L 40

r30

20
Center 2.4835 GHz 2 MHz/ Span 20 MHz

Field-strength of the fundamental at the highest channel: 117.86 dBuV/m
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping Off

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 117.44 dBuv
Ref 120 dBpV *Att 5 dB *SWT 20 s 2.482009615 GHz
120 OfFfget 28J3 dB Deltd 2 [T1 ]
M -43_46 dB
L 1.490384615 MHz [N

110
SGL
cLRR] I

|

T TN
~

r 50

:
§
;

L 40

r30

20
Center 2.4835 GHz 1 MHz/ Span 10 MHz

Delta Marker Measurement for 2483.5 MHz Band Edge:

Measured Field Strength for High Channel in IMHz RBW = 117.86 dBuV/m
DeltaMarker at 2483.5 MHz = -45.46 dB

Peak Field Strength at 2483.5 MHz =117.86 dBuV/m —45.46 dB = 72.40 dBuV/m
Limit =74 dBuV/m

Average Field Strength = Peak Field Strength — Duty Cycle Correction
Average Field Strength = 72.40 dBuV/m —22.28 dB = 50.12 dBuV/m
Limit =54 dBuV/m
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping On

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz 116.56 dBuv
Ref 120 dBupvV *Att 5 dB *SWT 600 s 2.481256410 GHz
/S ULy

ilﬁﬁi_ SGL
CLRIR | IS .
J\\ LVL
90

\
D1 74 dfuv

" \'kwww.kmm .

60

r 50

L 40

r30

20
Center 2.4835 GHz 2 MHz/ Span 20 MHz

Maximum Field-strength at the Highest Channel: 116.56 dBuV/m
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping On

*RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -46.55 dB
Ref 120 dBpv *Att 5 dB *SWT 600 s 1.923076923 MHz
120 OFfset 28]3 dB > Markdr 1 [T1[]
{\(\/\1“ ﬁ/‘}/\ 11621 dBpv
1 A Auf 2.481576923 GHz
L SAV, V. SGL
1 PK
ool

RINAEIS
|

—70

I WMWWWWWWWW

—50

40

—30

20

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 14_.JUN.2005 22:27:18

Delta Marker Measurement for 2483.5 MHz Band Edge:

Measured Field Strength for High Channel in IMHz RBW = 116.56 dBuV/m
DeltaMarker at 2483.5 MHz = -46.55 dB

Peak Field Strength at 2483.5 MHz = 116.56 dBuV/m —46.55 dB = 70.01 dBuV/m
Limit =74 dBuV/m

Average Field Strength = Peak Field Strength — Duty Cycle Correction
Average Field Strength = 70.01 dBuV/m —22.28 dB = 47.73 dBuV/m
Limit =54 dBuV/m
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892

Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping Off

Ref 120 dBuVv *Att

*RBW 1 MHz
*VBW 1 MHz
5 dB *SWT 20 s

Marker 1 [T1 ]

116.82 dBuVv

2.401025641 GHz

120 Offget 28)3 dB

=

r110

cLRR] I

/

SGL

\ LVL

r90

80

D1 74 dBuv

60

70 T W RTORE (YRR v g L T

TRV |

r 50

L 40

r30

20

Center 2.39 GHz

Field-strength at the Lowest Channel: 116.82 dBuV/m

4 MHz/

Span 40 MHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping Off

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 116.76 dBuV
Ref 120 dBpv *Att 5 dB *SWT 20 s 2.400833333 GHz
120 Off$et 28]3 dB De¥td 2 [T1 ]
-63.22 dB

10.833333333 MHz
SGL

r110

CLRIR | IS
90

I 80 ’
|
r 60 A/

r 50

LVL

L 40

r30

20
Center 2.39 GHz 4 MHz/ Span 40 MHz

Delta Marker Measurement for 2390 MHz Band Edge:

Measured Field Strength for High Channel in IMHz RBW = 116.82 dBuV/m
DeltaMarker at 2390 MHz = -63.22 dB

Peak Field Strength at 2390 MHz = 116.82 dBuV/m —63.22 dB = 53.60 dBuV/m
Limit =74 dBuV/m

Average Field Strength = Peak Field Strength — Duty Cycle Correction
Average Field Strength = 53.60 dBuV/m —22.28 dB = 31.32 dBuV/m
Limit =54 dBuV/m
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping On

*RBW 1 MHz
*VBW 1 MHz

Marker 1 [T1 ]
114.54 dBpv

Ref 120 dBupv *Att 5 dB *SWT 600 s 2.409679487 GHz
120 Offset 2813 dB 1
110 (N Y™
SGL
_— /
100
// LVL
—90
—80
—70
WMWWMMM

—60

—50

40

—30

20

Center 2.39 GHz

Date: 14_.JUN.2005 23:04:21

4 MHz/

Span 40 MHz

Maximum Field-strength at the Lowest Channel: 114.54 dBuV/m
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Nemko Canada Inc.

FCC ID: S9PBK410

APPENDIX A : TEST RESULTS
Report Number: 5\W45892

Specification: FCC Part 15 Subpart C, 15.247

| Radiated Emissions within Restricted Bands, continued

BandEdge, Hopping On

*RBW 100 kHz

Delta 2 [T1 ]

*VBW 100 kHz -60.19 dB
Ref 120 dBuv *Att 5 dB *SWT 600 s -17.756410256 MHz
120 Offset 283 dB
110
SGL
IR | ,
M U UWV "
90
|80
|
70 A/|
160
wbwwvaAwawJﬂ*n«JprﬂbwwuwukldﬂwhwﬁMMANwMM»wMAmuwvmiAAMvvk-kALLMJ
50
L 40
30
20

Center 2.39 GHz

Date: 14_.JUN.2005 22:53:10

Delta Marker Measurement for 2390 MHz Band Edge:

4 MHz/

Span 40 MHz

Measured Field Strength for High Channel in IMHz RBW = 114.54 dBuV/m
DeltaMarker at 2309 MHz = -60.19 dB

Peak Field Strength at 2390 MHz = 114.54 dBuV/m —60.19 dB = 54.35 dBuV/m

Limit =74 dBuV/m

Average Field Strength = Peak Field Strength — Duty Cycle Correction
Average Field Strength = 54.35 dBuV/m —22.28 dB = 32.07 dBuV/m

Limit =54 dBuV/m
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Channel Separation and Occupied Bandwidth

Criteria: Clause 15.247(a)(1) Frequency hopping systems

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.

Test Conditions:

Sample Number: 1 Temperature: 25°C

Date: June 15, 2005 Humidity: 45%

M odification State: 0 Tester: Roman Kuleba
L aboratory: Ottawa

Channel Separation (Spacing) and Occupied Bandwidth Test Results:

See attached plots and calculations.
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Channel Separation and Occupied Bandwidth, continued

20 dB Occupied Bandwidth, Low Channel

@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 114.00 dBuv
Ref 120 dBuV *Att O dB *SWT 600 s 2.401217788 GHz
120 Offset 283 dB Delfg 2 [T1 ]
v -23.19 dB
110 r"lwl”“ A wa"‘i ™ _Je3o 406923075 KHz
,Iw FRAVANE: BLYTS
. .53 dB
| 100 M 178 365384616 KH

D2 ﬂa‘,‘(‘/f + |
T Lﬂf g

—80

—70

—60

—50

40

—30

20

Start 2.4004 GHz 105 kHz/ Stop 2.40145 GHz

Date: 15.JUN.2005 10:28:12

M easur ed Occupied Bandwidth = 629.327 kHz + 178.365 kHz = 807.692 kHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Channel Separation and Occupied Bandwidth, continued

20 dB Occupied Bandwidth, Mid Channel

@ “RBW 100 KHz Marker 1 [T1 ]
*VBW 100 KHz 115.76 dBuv
Ref 120 dBpV “Att 0 dB “SWT 600 s 2.441616026 GHz
120 Offget 28)3 dB L Deltd 2 [T1 ]
Lyt o U
110 o L I P M My =yd1l SHz17da85 iz N
W UL W W LI oered anps <L
J w
CLRIR] I HJL 373.0128 14 kHZ
W%s.s dBuv M\Jv\ij LVL
L 90—
L 80
L 70
L 60
L 50
L 40
- 30
20
Start 2.4411 GHz 92 kHz/ Stop 2.44202 GHz

Date: 15.JUN.2005 10:08:58

M easur ed Occupied Bandwidth = 431.967 kHz + 373.013 kHz = 804.980 kHz

Page 44 of 60



Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Channel Separation and Occupied Bandwidth, continued

20 dB Occupied Bandwidth, High Channel

@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 116.43 dBuv
Ref 120 dBpvV *Att 5 dB *SWT 600 s 2.482439840 GHz
120 OFfset 28]3 dB v Deltd 2 [T1 ]
m m ﬂ -21.13 dB
110 I"‘v, wf“ 1 [ fl K -645.192307691 kHz
WY SURWRE B eltd 3 [T1 ] oL
- -24.06 dB
00— %hn 384615386 KkH
\ rw 96.4|dBuv \“\l LUl
_9U{X\d K«wh F ™
80
-70
60
50
40
30
20
Center 2.48229 GHz 110 kHz/ Span 1.1 MHz

Date: 15.JUN.2005 11:21:49

M easured Occupied Bandwidth = 645.192 kHz + 190.385 kHz = 835.577 kHz
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Channel Separation and Occupied Bandwidth, continued

@ *RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -1.17 dB

Ref 120 dBpv *Att 5 dB *SWT 600 s 836.217948718 kHz

120 Offset 28)3 dB Markdr 1 [T1

IOV VRN WEII)
= ST
COU N Y WY

80

=y
0

—70

—60

—50

40

—30

20

Center 2.442 GHz 500 kHz/ Span 5 MHz

Date: 15.JUN.2005 11:41:28

Nominal Channel Separation (Spacing): 864 kHz
Measured Channel Separation (Spacing):  836.218 kHz

Measured 20 dB Occupied Bandwidth: 835.577 kHz

Page 46 of 60



Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Number of Hopping Channels and Time of Occupancy

Criteria: Clause 15.247(a)(1)(iii) Frequency hopping systems oper ating in the 2400-
2483.5 MHz band

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.

Test Conditions;

Sample Number: 1 Temperature: 25°C

Date: June 10, 2005 Humidity: 45%

M odification State: 0 Tester: Roman Kuleba
Laboratory: Ottawa

Test Results; See Attached Plots
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Number of Hopping Channels and Time of Occupancy, continued

Number of Hopping Channelsin Frequency Range 2400 — 2420.875 MHz: N1 =24

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 114.70 dBuv

Ref 120 dBuv *Att 5 dB *SWT 600 s 2.419369591 GHz

! w...m o Ly e
AN S
IANIRIRA RIS

60

—50

40

—30

20

Start 2.4 GHz 2.0875 MHz/ Stop 2.420875 GHz

Date: 15.JUN.2005 12:18:53
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Number of Hopping Channels and Time of Occupancy, continued

Number of Hopping Channelsin Frequency Range 2420.875 — 2441.750 MHz: N2 =
24

Y o e BBE
LI U T

A AR R
RS AR BRI LR

Date: 15.JUN.2005 12:31:33
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Number of Hopping Channels and Time of Occupancy, continued

Number of Hopping Channelsin Frequency Range 2441.750 — 2462.625 MHz: N3 =
24

@ *RBW 100 KHz Marker 1 [T1 ]
*VBW 100 kHz 115.88 dBpv

Ref 120 dBupv *Att 5 dB *SWT 600 s 2.459112380 GHz

120 Offset 28,3 dB

NN AT AT W
\ﬁ\’h 0

T =

V\]U P UMUU\]U AN

—80

—70

—60

—50

40

—30

20

Start 2.44175 GHz 2.0875 MHz/ Stop 2.462625 GHz

Date: 15.JUN.2005 12:49:53
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Number of Hopping Channels and Time of Occupancy, continued

Number of Hopping Channelsin Frequency Range 2462.625 — 2483.500 MHz: N4 =
23

@ *RBW 100 KHz Marker 1 [T1 ]
*VBW 100 kHz 116.35 dBpv

Ref 120 dBupv *Att 5 dB *SWT 600 s 2.479652845 GHz

e TN

= /”NU““\UI“\J \U/W“H iVl MRS

e e -

40

—30

20

Start 2.462625 GHz 2.0875 MHz/ Stop 2.4835 GHz

Date: 15.JUN.2005 13:01:48

Total number of Hopping Channels: N=N1+N2+N3+N4=95
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Number of Hopping Channels and Time of Occupancy, continued

Time of Occupancy, Number of Hitswithin 38 seconds Frame:

@ RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 115.64 dBuV
Ref 120 dBuv “Att 5 dB SWT 38 s 4.993590 s
120 OFfset, “28]3 dB Deltd 2 [T1 ]
1 ql-op pH
1o o4l 3b4b7h Ind
SGL
1 PKg
1o
| | (L

—60

—50

40

—30

20

Center 2.441664 GHz 3.8 s/

Date: 15.JUN.2005 11:49:52
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

' Number of Hopping Channels and Time of Occupancy, continued

Time of Occupancy, Single Time Slot - On Time:

® RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -0.81 dB
Ref 120 dBpv “Att 5 dB SWT 5 ms 216.346154 ps
120 Offset 28)3 dB Markegr 1 [T1]]
- 111]37 dBuv
= 0.000000 s
SGL
1 PrS
CLRVRR T TRG

LVL

—90

—80

]
v
o

60

g b g g A

—50

40

—30

20

Center 2.441664 GHz 500 ps/

Date: 15.JUN.2005 11:59:09

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:

Number of Hopping Channels: N =95

Required Reference Time Frame: Tret =0.4sxN=38s

Number of Hitsin 38 seconds: 40 hits

Time of Occupancy Within 38 seconds Frame: 0.216346154 ms x 40 = 8.65 ms
Limit (Max. Allowed Time of Occupancy): 0.4s=400 ms
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APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

Nemko Canada Inc.

FCC ID: S9PBK410

Maximum Peak Output Power of Frequency Hopping Systems

Criteria: Clause 15.247(b)(1) Maximum peak output power of Frequency hopping systems
operating in the 2400-2483.5 MHz band and 5725-5850 M Hz band

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 systemsin the 2400-2483.5 MHz band: 0.125 watts.

Test Conditions;

Sample Number : 1 Temperature: 25°C

Date: June 14, 2005 Humidity: 45 %

M odification State: 0 Tester: Roman Kuleba
Laboratory: Ottawa

Test Results: See Table

Conducted Output Power :
Measured output power = 19.5 dBm
Maximum output power = 19.5 dBm + 3.0 dBi = 22.5 dBm EIRP
Limit = 36 dBm EIRP

The output power was measured in accordance with FCC guidelines for
Measurement of Digital Transmission Systems Operating under
Section 15.247 issued on March 23, 2005.

The output power was measured at +/-15% of the supply voltage and
found that there was no change.

Note: The EUT could not be modified by client to enable conducted RF
output power measurements. Instead radiated RF power was measured
and output conducted power was estimated based on the rated gain of
the integrated antenna.
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Maximum Peak Output Power of Frequency Hopping Systems, continued

Low Chann€
® RBW 1 MHZ Marker 1 [T1 ]
*VBW 3 MHz 116.97 dBuVvV
Ref 120 dBpv *Att 5 dB SWT 789 ps 3.793269 ps
)
F@Q%et 28]3 dB
P | WUV UV AT UMY UM YAV MU ALYV A AWM
SGL
AVG | 100 TRG

LVL

—90

80

>

TRG—70—¢iBHY
SWP| 100 of 100

—60

—50

40

—30

20

Center 2.401056 GHz 78.9 ps/

Date: 14.JUN.2005 20:56:47

Measured Field Strength at 3m = 116.97 dBuV/m
EIRP =21.7 dBm
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Maximum Peak Output Power of Frequency Hopping Systems, continued

Mid Channel
@ RBW 1 MHZ Marker 1 [T1 ]
*VBW 3 MHz 117.23 dBpVvV
Ref 120 dBpv *Att 5 dB SWT 772 pus 1.237179 pus
1
SGL
AVG | 100 TRG

LVL

—90

—80

TRC 70 \ /
FRG—70—¢iBHY

SwP 100 of 100

>

—60

—50

40

—30

20

Center 2.441664 GHz 77.2 pus/

Date: 14.JUN.2005 21:08:59

Measured Field Strength at 3m = 117.23 dBuV/m
EIRP =22.0dBm

Page 56 of 60



Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Maximum Peak Output Power of Frequency Hopping Systems, continued

High Channel
@ RBW 1 MHZ Marker 1 [T1 ]
*VBW 3 MHz 117.73 dBpVv
Ref 120 dBpv *Att 5 dB SWT 789.25 ps 2.529647 pus
<M%WWWWWWW
_110
SGL
AVG | 100 TRG

LVL

—90

—80

TRC 70 \ /
FRG—70—¢iBHY

SwP 100 of 100

>

—60

—50

40

—30

20

Center 2.482272 GHz 78.92 ps/

Date: 14.JUN.2005 21:17:45

Measured Field Strength at 3m = 117.73 dBuV/m
EIRP =22.5dBm
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Nemko Canada Inc. APPENDIX A : TEST RESULTS
Report Number: 5\W45892

FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

| Maximum Peak Output Power of Frequency Hopping Systems, continued

Radiated Output Power:

Channel E-field @ 3m EIRP EIRP Antenna Gain | Conducted Power
(dBuV/m) (W) (dBm) (dBi) (dBm)

Low (00) 116.97 0.149 21.7 3.0 18.7

Mid (2F) 117.23 0.159 22.0 3.0 19.0

High (5E) 117.73 0.178 22.5 3.0 19.5

Measured value (V/m) = 105 10/2 =0 770 V/imat R=3m
Antenna Gain (numeric) = 1049 = 1,995

E2R?

Output Power (W) = 0.6 =89.162 mW = 19.5dBm

E = Measured Vaue (V/m)
R = Measurement distance (m)
G = Antenna Gain (numeric)

Additional Observations;

The output power was measured in accordance with FCC guidelines for Measurement of
Digital Transmission Systems Operating under Section 15.247 issued on March 23, 2005,
asfollows:

Spectrum analyzer was set in zero-span mode with trace averaging.

RBW was set to 1 MHz, which was greater than EBW of the EUT.

VBW was set to 3 MHz.

Detector mode was set on ‘SAMPLE'.

To ensure that averaging was done only within periods with the maximum power, video
triggering was used and Sweep Time was set equal to the ON time of the transmitted
pulse.

Readings were obtained on the temporal peak from 100 traces averaged.

All Measurements were performed at 3 m distance.

Page 58 of 60



APPENDIX A : TEST RESULTS
Report Number: 5\W45892
Specification: FCC Part 15 Subpart C, 15.247

Nemko Canada Inc.

FCC ID: S9PBK410

Appendix B : Setup Photographs

Radiated Emissions Test Setup:

Radiated Emissions Test Setup:
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Nemko Canada Inc. APPENDIX C: BLOCK DIAGRAM OF TEST SETUPS
Report Number: 5\W45892
FCC ID: S9PBK 410 Specification: FCC Part 15 Subpart C, 15.247

Appendix C: Block Diagram of Test Setups

Test Site For Radiated Emissions

3 METERS

SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

0.8 METER EUT

NON-CONDUCTING
<<—— TURN-TABLE

%
TO TEST RECEIVER/SPECTRUM
ANALYZER

Conducted Emissions

SPECTRUM
ANALYZER OR

(]
(]
(]
(]
(]
EUT L.I.S.N. ;
' TEST RECEIVER
(]
(]
]
]
]

SHIELDED ROOM
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