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Laird
Laird Technologies Test Services in Review

The Laird Technologies, Inc. laboratory located at W66 N220 Commerce Court Cedarburg, Wisconsin,
53012 USA is recognized through the following organizations:

(I

lACCREDlTEDl

TESTING CERT #1255.01

A2LA - American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope

A2LA Certificate Number: 1255.01
Scope of accreditation includes all test methods listed herein, unless otherwise noted.

C

Federal Communications Commission (FCC) — USA
Accredited recognition of two 3 meter Semi-Anechoic Chambers

Accredited Test Firm Registration Number: 953492

I * Government
of Canada
Innovation, Science and Economic Development Canada
ISED Site listing of two 3 meter Semi-Anechoic Chambers based on RSS-GEN — Issue 4

File Number: IC 3088A-2
File Number: IC 3088A-3
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1 TEST REPORT SUMMARY

During 8/15/17, 8/17/17, 8/18/17,8/21/17 — 8/25/17, & 8/29/17 the Equipment Under Test (EUT), X3
Pak Alert SE7, as provided by Tyco/ Scott Health and Safety was tested to the following requirements:

FCC: 15.247 (a)(2 igi i
(@)2) Digital Modulation 500 kHz ANSI C63.10 Yes
IC: RSS-247 5.2 (1) System 6 dB bandwidth
FCC: 2.1049
Occupied Bandwidth Reported ANSI C63.10 Yes
IC: RSS-GEN 6.6
FCC: 15.247 (b)(3 i
(b)(3) Maximum Conducted 30 dBm ANSI C63.10 Ves
IC: RSS-247 5.4 (4) Output Power
FCC: 15.247 (e) Digital Modulation
e e System Power Spectral 8dBm /3 kHz ANSI C63.10 Yes
IC: RSS-247 5.2 (2) Density
FCC: 15.247 (d) RF Spurious Emissions
at the Transmitter 20 dBc ANSI C63.10 Yes
IC: RSS-247 5.5 Antenna Terminal
FCC: 15.247 (d) Spurious Radiated FCC 15.209
Emissions in Restricted ANSI C63.10 Yes
IC: RSS-GEN 8.10 B RSS-GEN 8.9
ands
FCC: 2.1055 (d) .
Frequency Stability Reported ANSI C63.10 Yes
IC: RSS-GEN 6.11

Notice:

The results relate only to the item tested and described in this report. Any modifications made to the
equipment under test after the specified test date(s) may invalidate the data herein.

If the resulting measurement margin is seen to be within the uncertainty value, as listed in this report,
the possibility exists that this unit may not meet the required limit specification if subsequently tested.
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2 CLIENT INFORMATION

Company Name Tyco/ Scott Health and Safety

Contact Person Craig Parkulo

4320 Goldmine Road
Monroe, NC 28110

Address

2.1 Equipment Under Test (EUT) Information

The following information has been supplied by the client

Product Name X3 Pak Alert SE7
Model Number 200451
Serial Number Engineering Sample

Additional Information  802.15.4 Proprietary Radio is single channel only (2425 MHz)

FCCID TSE201160
ICID 6453A-201160
HVIN 201160

2.2 Product Description

The SCOTT PAK-TRACKER Locator System is a two part electronic system consisting of a PAK-TRACKER
Transmitter, which is integrated into the PAK- ALERT SE + distress alarm, and a PAK-TRACKER Hand Held
Receiver, which is a directional receiver or “sniffer” used to locate the signal coming from the PAK-
TRACKER Transmitter.

The PAK-TRACKER Transmitter works in conjunction with the PAK-ALERT SE + distress alarm. A short
time after activation of the full alarm, the unit begins transmitting a signal with a unique ID number that
can be received by the PAK-TRACKER Hand Held Receiver.

The PAK-TRACKER Hand Held Receiver is then used as a directional sensor to lead the rescue crew to the
downed user. By pointing the PAK-TRACKER Hand Held Receiver in the direction of the strongest signal,
the rescue crew can follow the signal to the downed user.

A BLE radio transceiver is provided as a tunnel for accessing stored data concerning PAK operation.

2.3 Modifications Incorporated for Compliance

None noted at time of test
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2.4 Deviations and Exclusions from Test Specifications

None noted at time of test

2.5 Additional Information

The EUT was powered via 6 (AA) batteries. The BLE Radio was tested at low, mid, and high channels:
2402, 2440, and 2480 MHz. The 802.15.4 Radio only operates on one channel (2425 MHz). The
Radios were programmed via Android device using the Nordic Semiconductor nRF Connect Version
4.10. For Radiated measurements the EUT was tested in 3 orientations.
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3 REFERENCES

CFR 47 Part 15.247 - 2017

RSS-247 2 2017

CFR 47 Part 15.209 - 2017

ICES-003 6 2013

ANSI C63.10 - 2017

RSS-GEN 4 2014

FCC KDB 558074 D01 DTS ) 2017

Meas. Guidance V04
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4 UNCERTAINTY SUMMARY

Using the guidance of the following publications the calculated measurement uncertainty represents an expanded
uncertainty expressed at approximately the 95 % confidence level, using a coverage factor of k = 2.

CISPR 16-4-1 Ed. 2 (2009-02)
CISPR 16-4-2 Ed. 2 (2011-06)
CISPR 32 Ed. 1(2012-01)
ANSI C63.23 2012
A2LA P103 February 4, 2016
A2LA P103c August 10, 2015
ETSI TR 100-028 V1.3.1(2001-03)

Radiated Emissions Biconical Antenna 5.0dB
Radiated Emissions Log Periodic Antenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB
AC Line Conducted Emissions Artificial Mains Network 3.4dB
Telecom Conducted Emissions Asymmetric Artificial Network 49 dB
Disturbance Power Emissions Absorbing Clamp 4.1 dB
Radiated Immunity 3 Volts/meter 2.2dB
Conducted Immunity CDN/EM/BCI 2.4/3.5/3.4 dB
EFT Burst/Surge Peak pulse voltage 164 volts
ESD Immunity 15 kV level 1377 Volts

© o Paameter  ESILCE uC:
Radio Frequency, from FO 1x107 0.55x107
Occupied Channel Bandwidth 5% 2%
EAFeice)?)dUCted Power (Power 15dB 12dB
i conductedemisions
All emissions, radiated 6.0 dB 5.3dB
Temperature 1°C 0.65°C
Humidity 5% 2.9%
Supply voltages 3% 1%
Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7
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5 TEST DATA

5.1 Antenna Port Conducted Emissions

Description of

The direct measurement of emissions at the antenna port of the EUT is achieved by
use of a RF connection to a spectrum analyzer or power meter.

Measurement ,
The cable and attenuator factors are loaded into the analyzer or power meter
allowing for direct measurement readings without the need for further corrections.
Measurement (dBm) + Cable factor (dB) + External Attenuator (dB) = Corrected
Example ;
] Reading (dBm)
Calculations

Margin (dB) = Limit (dBm) — Corrected Reading (dBm)

Block Diagram

Spectrum
Analyzer/
EUT RF Cable EXt. ] o e
Atten
Meter
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5.1.1 Antenna Port Conducted Emissions — Peak Output Power

Laird

Operator Khairul Aidi Zainal

QA Coty Hammerer

Test Date 8/25/17 & 8/29/17

Location Conducted Measurement Area

Temp./R.H.  72F/53%

Requirement CFR 47 Part 15.247 (b) (3)

Method FCC KDB 558074 D01 DTS Meas. Guidance V04, Section 9.1.1
Limits:
2402 30
2425 30
2440 30
2480 30

Test Parameters

Frequency 2402, 2425, 2440, 2480 MHz
Settings BLE: RBW=1 MHz, VBW=3 MHz, Span =3 MHz
& 802.15.4: RBW=3 MHz, VBW= 8 MHz, Span=10 MHz
EUT Powered via bench top power supply at 3.3VDC
EUT Programmed with Android Phone
EUT Modulated Output, 1 Mbps data rate for BLE
Instrumentation
Laird

Smart Technology. Dallverad.

Dale : 25-Aug 2017 Test: Conducted Measurements

Job #t: C-2791
PE: Caty Harnmerer Custorner: _Tyco/Scott Health and Safety Cluote # 317212
[hio. [asset 1 Description Marufacturer | podsl 8 [Serial # [cal Date Cal Dus Date | Equipment Status
1 EE 860073 Spectrum Analyzer Agilent 44488, 1545300564 242016 1242017 Active Calibration
2 AASBIED UTIFLEX Cable Micro-Cosx UFCM2A4-0-0720-2002 218652-001 292016 222017 Active Verification
3 EE 950054 Multirmeter HPe S JPA00TIIE2 201 w2018 Active Calibration
4 EE 96063 DC Power Supply Tenma 72-83504 MG 371512543 HaA0 1052017 Active Verification

Tested By Khairul Aidi Zainal

Company: Tyco/ Scott Health and Safety
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Table - BLE
Lowest | 2402.0 3.6 30.0 26.5
Middle 2440.0 3.8 30.0 26.3
Highest | 2480.0 3.6 30.0 26.4

Table — 802.15.4

2425.0 19.0 30.0 11.0

Plots - BLE

Agilent 14:31:57 Aug 25, 2617

Mkrl
dB Ext PG -16.5 dB

R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

Neg.Trig Delay unavailable in SWept Mode, zero delay used.

2402 MHz
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¢ Agilent 14:52:09 Aug 25, 2017
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opyright 2008-2016 Agilent Technologies
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More
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x5 Agilent 15:88:13 Aug 25, 2017

2479782300 GHz

36L don
1 o W z b o
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Next Peak
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Min Search
Pk-Pk Search

Mkr 5 CF

More
1of 2

Copyright 2000-2018 Agilent Technologies

2480 MHz
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Plots — 802.15.4

Agilent 17:15:44 Rug 29, 2017

Marker
24241830008 GHz
18.99 dBm

aG GHz

Copyright 2000-2018 Agilent Technologies

T Peak Search
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Next Pk Right
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Min Search
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5.1.2 Antenna Port Conducted Emissions — DTS BW and 99% BW

Laird

Operator Khairul Aidi Zainal

QA Coty Hammerer

Test Date 8/25/17 & 8/29/17

Location Conducted Measurement Area

Temp./R.H.  72F/53%

Requirement CFR 47 Part 15.247 (a) (2)

Method FCC KDB 558074 D01 DTS Meas. Guidance V04, Section 8.2 (option 2), ANSI C63.10

section 6.9.3

Limits — DTS BW

2402 0.5
2425 0.5
2440 0.5
2480 0.5

Test Parameters

Frequency

2402, 2425, 2440, 2480 MHz

Settings

BLE: RBW=100 kHz, VBW=300 kHz, Span =2 MHz
802.15.4: RBW=100 kHz, VBW=300 kHz, Span=5 MHz

EUT

Powered via bench top power supply at 3.3VDC

EUT

Programmed with Android Phone

EUT

Modulated Output, 1 Mbps data rate for BLE

Instrumentation

Laird >,

Smart Technology. Dallverad.

Date: 25-Aug-2017

PE: Coty Harmmerer

Test: Conducted Measurements

Job B

C-2791

Custorner 1 Tyco/Scott Health and Safety

Quote #: 317212

[ho. [asset #

[rviactel # [Serial #

[cal Date Cal Due Date

E quipment Status

Description MaruFacturer
1 EE 960072 Spectrum Analyzer Agilent
2 AASROIED UTIiFLEX Cable Micra-Coasx
3 EE 960054 ultirmeter HF
4 EE 5RO0163 DC Power Supply Tenma

E444E4 UIS45300564
UFCM24-0-0720-2002 218652-001
Rty JP400TTEZ

72-83504 MG 371512643

292016
B232016
12017

wAZ06

2207
222017
12018

02017

Active Calibration
Active Verification
Active Calibration
Active Verification

Tested By Khairul &idi Zainal

Company: Tyco/ Scott Health and Safety

Report: 317212
Job: C-2791
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Table — BLE

Lowest | 2402.0 0.71 0.50 0.21 LO_WESt 24020 1.06
Middle | 2440 0.68 0.50 0.18 Middle | 2440.0 1.10
Highest | 2480.0 0.70 0.50 0.20 Highest | 2480.0 1.05

Table — 802.15.4

Laird -,

24250 | 163 0.50 1.13 2425.0 2.57
Plots - BLE
% Agilent 14:16:15 Aug 25, 2617 R T Trace Agilent 14:26:55 Fug 25, 2017 R T [ Trace
Ch Freq 2.402 GHz 2 fiece Ch Freq 2.462 Ghz , Trace
Occupied Bandwidth Occupied Bandwidth B
Clear Write RBW 30.0 kHz Clear Write
Max Hold Max Hold
Min Hold Min Hold
View View
UBH 91 kHz
Occupied Bandwidth Oce BH 7 Pur Blank Occupied Bandvidth Occ BH % Pur Blank
1.8728 MHz % dB 4 1.8634 MHz x dB
Transmit Freq Error More Transmit Freq Error 14 kH 1H°fr§
% ¢B Bandwidth Hz Lof2 % dB Bandwidth ®

Neg.Trig Delay unavailable in Swept Mode. zero delay used.

Neg.Trig Delay unavailable in Swept Mode. zero delay used.

2402 MHz, DTS BW

2402 MHz, 99% BW
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Agilent 14:51:12 Rug 25, 2017 R T Meas Setup < Agilent 14:50:02 Aug 25, 2017 R T Meas Setup
Avg Number: Avg Number:
Ch Freq 2.44 GHz 1@ Ch Freq 2.44 GHz 1@
Occupied Bandwidth On OFf Occupied Bandwidth On 0ff
Avg Mode Avg Mode
Exp Repeat Exp Repeat
xt PG -16.5 dB
Max Hold Max Hold
On Off SN R N On off
Occ BH % Pwr I \//}/“ "\&‘\0\’\\ B Occ BH % Pwr
99.08 % i ™ 49,08 1
OBH Span OBH Span
2.00800008 MHz 200080088 MHz
" - x dB ; - . ¥ dB
Occupied Bandwidth Occ BH % Pwr _5.00 dB Occupied Bandwidth Occ BH % Pur 5,00 dB
1.8675 MHz x dB 1.8529 MHz xdb - o
i 5 aC Optimize f - ptimize
Transmit Freq Error 1 kHz Transmit Freq Error
% dB Bandwidth ; Ref Level % dB Bandwidth : Ref Level
Neg.Trig Delay unavailable in Swept Mode, zero delay used. Neg.Trig Delay unavailable in Swept Mode, zero delay used.
2440 MHz, DTS BW 2440 MHz, 99% BW
4 Agilent 15:83:23 Fug 25, 2017 R T | MeasSetup i Agilent 15:02:31 Fug 25, 2017 R T | MeasSetup
Avg Number Avg Number
Ch Freq 2.48 GHz i 18 Ch Freq 2.48 GHz Trig Fres 10
Occupied Bandwidth i 5 Occupied Bandwidth T Off
Avg Mode Avg Mode
E=p Repeat Exp Repeat
Max Hold Atten Max Hold
On 0ff On 0ff

Occ BH ¥ Pwr
99.00 %

0BW Span

2.00000000 MHz

- - - % dB

Occupied Bandwidth Occ BH % Pur -5.68 dB
1.0683 MHz x dB o

" ptimize

Transmit Freq Error Ref Level

% dB Bandwidth
Neg.Trig Delay unavailable in Swept Mode, zero delay used.

e e e e

Occ BH % Pwr
e 99.80 ¢

OBH Span
2.00000608 MHz

kH
- - - % dB
Occupied Bandwidth Occ BH % Pur 6,00 dB
1.8531 MHz x dB o
. ptimize
Transmit Freq Error Ref Level

% dB Banduidth

Neg.Trig Delay unavailable in Swept Mode, zero delay used.

2480 MHz, DTS BW

2480 MHz, 99% BW
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Plots — 802.15.4

< Agilent 17:18:18 Aug 29, 2617 R T | Meas Setup
Avg Number
18

Ch Freq 2.425 GHz Trig Free
Occupied Bandwidth

Span 5.000000000 MHz Avg Mode

Exp Repeat

On Off

Max Hold
0 0ff

Occ BW % Pwr:
99.69 ¥

0BM Span
5.00090008 MHz

= m— = % dB
Occupied Bandwidth -6.08 dB
2.5685 MHz T | ——

Transmit Freq Error Rg?[lg:{z;

¥ dB Bandwidth

2425 MHz, DTS BW & 99% BW
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5.1.3 Antenna Port Conducted Emissions — Power Spectral Density

Laird

Operator Khairul Aidi Zainal

QA Coty Hammerer

Test Date 8/25/17 & 8/29/17

Location Conducted Measurement Area

Temp./R.H.  72F/53%

Requirement CFR 47 Part 15.247 (b) (3)

Method FCC KDB 558074 D01 DTS Meas. Guidance V04, Section 10.2
Limits:
2402 8
2425 8
2440 8
2480 8

Test Parameters

Frequency 2402, 2425, 2440, 2480 MHz
Settines BLE: RBW=100 kHz, VBW=300 kHz, Span =1.5 times the DTS BW
& 802.15.4: RBW=3 kHz, VBW= 9.1 kHz, Span =1.5 times the DTS BW
EUT Powered via bench top power supply at 3.3VDC
EUT Programmed with Android Phone
EUT Modulated Output, 1 Mbps data rate for BLE
Instrumentation
Laird

Smart Technology. Dallverad.

Dale : 25-Aug 2017 Test: Conducted Measurements

Job #t: C-2791
PE: Caty Harnmerer Custorner: _Tyco/Scott Health and Safety Cluote # 317212
[hio. [asset 1 Description Marufacturer | podsl 8 [Serial # [cal Date Cal Dus Date | Equipment Status
1 EE 860073 Spectrum Analyzer Agilent 44488, 1545300564 242016 1242017 Active Calibration
2 AASBIED UTIFLEX Cable Micro-Cosx UFCM2A4-0-0720-2002 218652-001 292016 222017 Active Verification
3 EE 950054 Multirmeter HPe S JPA00TIIE2 201 w2018 Active Calibration
4 EE 96063 DC Power Supply Tenma 72-83504 MG 371512543 HaA0 1052017 Active Verification

Tested By Khairul Aidi Zainal

Company: Tyco/ Scott Health and Safety

Report: 317212 Page 18 of 39
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Cuality Assurance: Coty Hammerer

Name: X3 Pak Alert SE7

Model: 200451

Serial: Engineering Sample



Table — BLE
Lowest 2402.0 3.5 8.0 4.5
Middle 2440.0 3.6 8.0 4.4
Highest | 2480.0 3.5 8.0 4.5

Table — 802.15.4

2425.0

3.2

8.0

4.8

Plots - BLE

Agilent 14:39:01 Aug 23, 2017

opyright 2000-2618 Agilent Technolog

les

2.40200008 GHz
2.481256008 GHz

2.48275000 GHz

N,
b 150.000000 kHz
Auto Man

0.00000008 Hz

Freq/Channel

Center Freq
Start Freq
Stop Freq

CF Step
Freq Offset

Signal Track
Off.

2402 MHz
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Agilent 14:53:16 Aug 25, 2017 R T | Peak Search

Next Peak

Next Pk Right

MNext Pk Left

Min Search

Pk-Pk Search

Marker
Mkr 3 CF
2.43999599@ GHz
362 dBm v
i ore
ST 1 of 2
pyright 2000-2018 Agilent Technologies
2440 MHz
Agilent 15:09:27 Aug 25, 2017 R T [PeakSearch
) Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF
2.480004960 GHz
3.54 dBm
More
' o e 1aof2
2480 MHz
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Plots — 802.15.4

Agilent 17:20:03 RAug 29, 2617 R T I Peak Search

Next Peak

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr > CF

More
UBH 9.1 kHz i ore

Copyright 2000-2010 Agilent Technologies

2425 MHz
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5.1.4 Antenna Port Conducted Emissions — Band-Edges

Operator Khairul Aidi Zainal

QA Coty Hammerer

Test Date 8/25/17 & 8/29/17

Location Conducted Measurement Area

Temp./R.H.  72F/53%

Requirement CFR 47 Part 15.247 (a) (2)

Method FCC KDB 558074 D01 DTS Meas. Guidance V04, Section 11
Limits — DTS BW

2402 220 dBc
2425 220 dBc
2480 220 dBc

Test Parameters

Smart Technology. Dellvered.

Date: 25-Aug-2017

Test: Conducied Measuremenis

Frequency 2400 — 2402 MHz LBE, 2480 to 2483.5 MHz UBE for BLE
Settings BLE: RBW=100 kHz, VBW=300 kHz, Span =2 MHz
802.15.4: RBW=100 kHz, VBW=300 kHz, Span=5 MHz

EUT Powered via bench top power supply at 3.3VDC

EUT Programmed with Android Phone

EUT Modulated Output, 1 Mbps data rate for BLE

Notes Need 2 20 dBc between Fundamental and Operating Band min and max frequencies
Instrumentation

Job it C-2791
PE: Coty Hammerer Customer . Tyco/Scott Health and Safety Cluote #: 317212
Mo, [Asset # Deseriplion Manufacturer | Model # Serial # [cal Date [Cal Due Date_[Equipment Status
1 EE 560073 Spectrurn Analyzer Agilent E44464 LIS45300564 2zoe TR0 Active Calibration
2 AASEDIED UTIFLEX Cable Micro-Coax UFC1424-0-0720-2002 218652-001 E232006 S2A2017 Active Verification
3 EE 560054 Multirmeter HF 571 JP400T1152 ¥R2017 TH2018 Active Calibration
4 EE 960163 DC Paower Supply Tenma 72-53504 MEITIE12549 azme w2017 Active Verification

Tested By: Khairul Aidi Zainal

Company: Tyco/ Scott Health and Safety

Report: 317212
Job: C-2791

Page 22 of 39

Ouality Assurance: Coty Hammerer
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Plots - BLE

:44:29 Rug 25, 2017 R T [PeakSearch ; nt 15:14:44 fug 25, 2017 R T [PeakSearch

s
Atten 20 4B Ext PG ~10.5 dB Next Peak ef 20 ¢ Atten 20 05 54.61 Next Peak

Next Pk Right Next Pk Right
Next Pk Left Next Pk Left,
Min Search HMin Search|

Pk-Pk Search Pk-Pk Search)

Wb,
Marker AWMWUMJMNMM.M».MMW,
-3.987242 MHz

5461 dB 0
: ore
0 < ) k2 1of2

Mkr 5 CF Mkr 5 CF

More
Laf 2

Copyright 201 0 Agilent Technologies
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5.1.5 Antenna Port Conducted Emissions — Conducted Spurious in 100 kHz BW

Operator Khairul Aidi Zainal

QA Coty Hammerer

Test Date 8/25/17 & 8/29/17

Location Conducted Measurement Area

Temp./R.H.  72F/53%

Requirement CFR 47 Part 15.247 (d)

Method FCC KDB 558074 D01 DTS Meas. Guidance V04, Section 11
Limits:

2402 -16.5
2425 -4.1

2440 -16.4
2480 -16.5

Test Parameters

Frequency 2402, 2425, 2440, 2480 MHz
Settines BLE: RBW=100 kHz, VBW=300 kHz
& 802.15.4: RBW=100 kHz, VBW= 300 kHz
EUT Powered via bench top power supply at 3.3VDC
EUT Programmed with Android Phone
EUT Modulated Output, 1 Mbps data rate for BLE
Notes All emissions >20 dBc from limit lines at all frequencies tested
Instrumentation
Laird
‘Srmart Technology. Delivered.
Date : 25-Aug-2007 Test: Conducted Measurements Job#t: C-2701
PE: Coty Hammerer Custorner: ~ TYCO/Scott Health and Safety Cuote #: 317212
Mo, | Asset # Description Marufscturer | Model # [Serial t |cal Date Cal Due Date | Equipment Status
1 EE 960073 Spectrum Analyzer Agilent Ed4462 UIS45300564 Tzr0e T Active Calibration
2 As9B0MED UTIFLEX Cable Iicro- Coax UFC1424-0-0720-2002 218652-001 H292016 H222017 Active Verification
3 EE 560054 Multimeter HP ar1a JP400te2 152017 52018 Active Calibration
4 EE 60163 DC Power Supply Terma 72-83504 MEITIS12549 THa20% 2017 Active Verification

Company: Tyco/ Scott Health and Safety

Report: 317212
Job: C-2791

Tested By: Khairu Aidi Zainal Ouality Assurance: Coly Hammerer

Name: X3 Pak Alert SE7
Page 24 of 39 Model: 200451

Serial: Engineering Sample
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5.1.6 Antenna Port Conducted Emissions — Frequency Stability

Operator Khairul Aidi Zainal
QA Coty Hammerer
Test Date 8/25/17 & 8/29/17
Location Conducted Measurement Area
Temp./R.H.  72F/53%
Requirement CFR 47 Part 2.1055 (d)
Method ANSI C63.10
Limits:

Not Applicable

Test Parameters

Frequency 2402, 2425, 2440, 2480 MHz
BLE: RBW=100 kHz, VBW=300 kHz
Settings Proprietary: RBW=100 kHz, VBW= 300 kHz
Analyzer displaying frequency to the nearest 10" of a Hz
EUT Powered via bench top power supply at nominal voltage and £ 15% of nominal
voltage when possible otherwise at rated min and max operating voltages
EUT Programmed with Android Phone
EUT Unmodulated Output, 1 Mbps data rate for BLE
Instrumentation
Laird >,

‘Smart Technalogy: Delered.

Date : 25-bug2017

Test: Conducted dob#: G-2791

PE: Coly Hamrmerer

Custorner : Tyco/Scott Health and Safety uete #: 3720

[ [reeam Besarpion

oruasne [vegan |E=ET) [caos: _ [cavuena

1 EE %0073 Spectrum Analyzer
2 AASEDED UTIFLEX Cable

3 EE 90084 Multieter

EE 96063 D Fower Supply

Agilert Ea445A US45300564 2r0E v
Micro-Coax UFC24-0-0720-2002 218652-001 823205 o220
H A JPAOOTIE2 w017 0

Terma 7283504 MB37E12549 e wE27

Company: Tyco/ Scott Health and Safety

Report: 317212
Job: C-2791

Tested By: Khairul Aici Zainal Cuality Assurance: Coty Harnmerer

Name: X3 Pak Alert SE7
Page 26 of 39 Model: 200451

Serial: Engineering Sample
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Table — BLE

2402009328 2402009608 2402009836
2440009473 2440010015 2440010019 546
2480009686 2480010092 2480010234 548

Table - 802.15.4

2424953924 2424953754 2424953506

Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7

Report: 317212 Page 27 of 39 Model: 200451
Job: C-2791 Serial: Engineering Sample
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5.2 Radiated Emissions

The frequency spectrum is investigated for intentional and / or unintentional signals
emanating from the EUT by use of a standardized test site and measurement
antenna.

The antenna, cable, pre-amp, and other necessary measurement system correction
factors are loaded onto the EMI receiver / spectrum analyzer when the
measurements are performed allowing the data to be gathered and reported as
corrected values.

Description of
Measurement

The maximum emissions from the EUT are determined by turn-table azimuth
rotation (360°) and scanning of the measurement antenna. Maximized levels are
noted at degree values of azimuth, measurement antenna height, and measurement
antenna polarity.

Measurement (dBuV) + Cable factor (dB) + Other (dB) + Antenna Factor (dB/m) =
Corrected Reading (dBuV/m)

Example Margin (dB) = Limit (dBuV/m) - Corrected Reading (dBuV/m)

Calculations Example at 4000 MHz:

Reading =40 dBuV + 3.4 dB + 0.9 dB + 6.5 dB/m = 50.8 dBuV/m
Average Limit = 20 log (500) = 54 dBuV/m
Margin = 54 dBuV/m - 50.8 dBuV/m =3.2 dB

Block Diagram

EMI
Receiver
/ B—— Antenna b EUT
Spectrum
Analyzer
Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7
Report: 317212 Page 28 of 39 Model: 200451

Job: C-2791 Serial: Engineering Sample



Lai I‘d)

5.2.1 Radiated — Antenna Gain from Fundamental, Duty Cycle

Operator Coty Hammerer
QA Khairul Aidi Zainal
Test Date 8/15/17

Location Chamber 3

Temp./R.H. 70F/54%

Requirement CFR 47 part 15.247

Method ANSI C63.10

Test Parameters

Frequency 2425 MHz, 2402 MHz
Distance 3m

Settings RBW=1 MHz, VBW=3 MHz
Settings Peak Detector

EUT 6 AA Batteries power EUT

Field Strength at 3m (dBuV/m) —95.23 = E.I.R.P
E.I.R.P= Pout (dBm) + Gant
Example 116.74 dBuV/m @3m —95.23 =21.51
Calculation 21.51 =19 dBm + Gant
Gant = 21.51 — 19 = +2.51dBi for the Proprietary custom antenna
The BLE chip antenna has a published Gain of +0.5 dBi Peak

Instrumentation
Laird-
Date : 15-Aug-2017 Test: Radiated Emissions Job #: C-2791
PE: Coly Hammerer Custanner TyEDﬂSEDll Health and Safet ¥ Qluote #: 317212

Mo [Asset # De Manfactrer  |Model # [serial ¢ JcaiDate JcaiDuenate [Equ s
1 EE 950087 S Agilent NIIOA, MY53400295 12222016 22201 Active on
2 AASEOT cs < 6m AH. Spstems, Inc. SAC-266-6 385 wrne w2201 Active on
3 AasswO Douible Fidge Hon Artenna EMCO E 94138 30207 a020E Agtive Calibralion

Tested By: Coty Hammerer Quality Assurence: Khairul Aidi Zainal

Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7

Report: 317212 Page 29 of 39 Model: 200451

Job: C-2791 Serial: Engineering Sample
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Note: The proprietary Duty Cycle was found to be 100%. The BLE Duty Cycle was found to be 95.45%.

Plots

—
GHent Spactnen Ay - St Sh

vg Type: LogPwr

Marker 1 2.425570000000 GHz Avg Type: Log-Pwr
FhO: Trig: FreeRun Avgiiold:»100/100
F i &irmen- 40 4B
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BLE On Time BLE Off Time

Proprietary Radio On Time When Used In Final Product Application:

AX = BI7E.0us 1/AX = 1.1468kHz AYC(]1) = 0.00V

Mode
MNarmal

Proprietary Radio Repeat Rate When Used In Final Product Application:

Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7
Report: 317212 Page 30 of 39 Model: 200451

Job: C-2791 Serial: Engineering Sample
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AX = 173ms 1/AX = 5.7803Hz AY(1) = 0.00V
- Mode '« Source X Y ] X1 O _X2 X1 xP
Normal 1 v 211ms 384ms

Note: Since Repeat Rate is > 100ms, 100ms will be used for Duty Cycle Correction

Duty Cycle = Time On/ 100ms

0.872ms/ 100ms = 0.00872 dB
20log(0.0087) = -41.2 dB, which will be applied to the Peak measurement for a corrected Average value

For example:
At 2.277 GHz the Peak reading was measured to be 60.37 dBuV/m.

Applying the D.C. Correction yields 60.37 dBuV/m —41.2 dB = 19.17 dBuV/m which is now compared to
the Average limit of 54 dBuV/m resulting in a passing margin of 33.83 dB.

Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7
Report: 317212 Page 31 of 39 Model: 200451

Job: C-2791 Serial: Engineering Sample
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5.2.2 Radiated Emissions

Operator Coty Hammerer

QA Khairul Aidi Zainal

Test Date 8/15/17,8/17/17,8/18/17,8/22/17, 8/23/17, & 8/24/17
Location Chamber 3

Temp./R.H.  70F/54%

Requirement

CFR 47 part 15.209
CFR 47 part 15.205
RSS-GEN section 6.13

Method

ANSI C63.10

Limits:

30-88 100 3
88-216 150 3
216-960 200 3
>960 500 3

Test Parameters

Frequency 30 MHz - 25 GHz

Distance 3 meters

Settines RBW=1 MHz, VBW=3 MHz for > 1 GHz

g RBW= 120 kHz, VBW= 1.2 MHz for < 1 GHz

Settings Peak Detector

EUT 6 AA Batteries power EUT
Average measurements were performed with a 510 Hz VBW determined by the

Notes following equation [1/ (minimum transmitter on time] as specified in ANSI C63.10
section 4.1.4.2.3 f).

Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7

Report: 317212
Job: C-2791

Page 32 of 39 Model: 200451

Serial: Engineering Sample



Laird

Instrumentation

Laird 5

‘Smart Tochnalogy. Delared.

Date : B-Aug 207 Test: Radiated Emissions Job #: C-2791
PE: Coly Hammerer Customer: _Tyco/Scott Healih and Safety Cuote #: 37212
Mo, [Assett Description [rviamutactorer [Moded [Serisi 1 [calDate [Cal Due Date [Equiprrent Ststus
T EE 90087 Spectrum Analyzer Agilent 0104, 5340029 1222200 222077 Active Calibration
2 AASHIOD Dovble Riddge Horn Antenna EMCO 3 aT4138 R0 w2077 Aciive Calibration
3 AASEON Cable -lowloss6m AH. Systems, Inc. SAC-265-5 3% E azaz Aciive Verification
4+ AASEOTS High Pass Filler 24 GHz KM HPF-L-10188 27202 st 242077 Astive Calibration
5 AASEOTH Small Hom Antenna ETS Lindgren  3MEC-PA 00206880 1207 1208 Asiive Calibration
6 EE 980085 EMI Flecsiver Agilert NaoEs WYSTZIONE 207 S8 Active Calibration
7 AASEIRE Bicanical Arterna ETS Lindgren 31108 00062699 207 a0n Asiive Calibration
& AASHI Log Pericdic Artenna EMCO 9316 G70H4E5 0w s Active Calbration
9 AASEOS High Pass Filter 24 GHz KM HPF-L-10188 727204 sar017 22018 Astive Calibration
W EE %015 Standerd Giain Horn Ant. w LNA EMCD! Adv. Micr T60-094 WLAB22-4 980311201 6060001 4102077 s Asiive Calibration

Tables — 802.15.4

97.30 145 0.00 26.91 43.50 16.59 Vertical Vertical |Emission Not EUT Related

2.277 2.27 326 60.37 19.17 54.00 34.83 Vertical 2425
2.277 1.00 304 57.74 16.54 54.00 37.46 Vertical | Vertical 2425
2.573 1.26 286 60.17 18.97 54.00 35.03 Vertical | Vertical 2425
2.573 152 336 58.51 17.31 54.00 36.69 i Vertical 2425
2.573 1.46 237.00 58.11 16.91 54.00 37.09 Flat 2425

The above emissions at 2.277 and 2.573 GHz are temporally modulation products from the proprietary radio fundamental
transmitting. This is due to the test mode transmitting < 1mS packets 4 times per second. Therefore, Duty Cycle correction was
utilized for the above emissions in the 2 GHz range.

2388.32 60.39 74.00 13.61 2350.00 19.19 54.00 34.81
2498.70 59.04 74.00 14.86 2497.95 17.84 54.00 36.16

15.205 Restricted Band Emissions — Band Edges

12125.00 1.18 280.00 53.80 12.60 54.00 41.40 Vertical Vertical

| 12125.00 | 1.00 ‘ 170.60 | 53.47 ‘ 12.27 | 54.00 ‘ 41.73 | Vertical Side

15.205 Restricted Band Emissions — Transmitter Harmonics

Company: Tyco/ Scott Health and Safety Name: X3 Pak Alert SE7
Report: 317212 Page 33 of 39 Model: 200451
Job: C-2791 Serial: Engineering Sample
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Plots — 802.15.4 — Worst Case

Note: These plots show the Quasi-Peak Limit for Measurements < 1 GHz and the Average Limit for
Measurements > 1 GHz while using Peak Trace Data.
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emission is a modulation product temporally
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due to the test mode used transmitting < 1mS
packets 4 times per second.

a modulation product temporally related to the

transmitter fundamental. This is due to the test

mode used transmitting < 1mS packets 4 times
per second.
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Company: Tyco/ Scott Health and Safety

Report: 317212
Job: C-2791

Name: X3 Pak Alert SE7
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Tables - BLE

375.00 1.25 53.00 26.54 47.00 20.46 \ Vertical Emission Not EUT Related

2381.52 64.33 74.00 9.67 2389.20 45.38 54.00 B.62
2485.78 62.87 74.00 1113 2485.25 44.58 54.00 9.42

15.205 Restricted Band Emissions — Band Edges

4804.00 1.00 117.50 52.84 47.73 54.00 6.27 Horizontal | Vertical
4804.00 157 66.00 54.14 49.50 54.00 4.50 Vertical Vertical
4804.00 1.90 78.00 50.30 44.90 54.00 9.10 Horizontal Side
4804.00 134 277.00 53.29 48.73 54.00 5.27 Vertical Side
4804.00 1.09 291.70 51.70 47.21 54.00 6.79 Vertical Flat
4880.00 1.67 64.00 53.50 49.16 54.00 4.84 Horizontal | Vertical
4880.00 1.60 86.00 54.08 49.65 54.00 4.35 Vertical Vertical
4880.00 3.30 269.00 55.00 50.91 54.00 3.09 Vertical Side
4880.00 1.10 289.50 53.86 49.14 54.00 4.86 Vertical Flat
4960.00 2.26 50.00 56.95 52.74 54.00 1.26 Horizontal | Vertical
4960.00 1.00 67.30 52.65 47.72 54.00 6.28 Vertical Vertical
4960.00 3.38 274.00 54.60 50.10 54.00 3.90 Vertical Side
4960.00 114 67.40 53.48 47.74 54.00 6.26 Vertical Flat

15.205 Restricted Band Emissions — Transmitter Harmonics

Company: Tyco/ Scott Health and Safety
Report: 317212 Page 36 of 39
Job: C-2791
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Plots — BLE — Worst Case

d
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Note: These plots show the Quasi-Peak Limit for Measurements < 1 GHz and the Average Limit for
Measurements > 1 GHz while using Peak Trace Data.
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Note: Emissions due to Proprietary
Radio. Refer to explanation under
1-4 GHz plots on pg. 34 and 35.
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Note: Emissions due to Proprietary
Radio. Refer to explanation under
1-4 GHz plots on pg. 34 and 35.
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6 REVISION HISTORY

0 9/17/17 Initial Draft Coty Hammerer
1 9/18/17 Corrections Coty Hammerer
2 10/9/17 FCC/IC IDs Added Coty Hammerer
3 11/1/17 TCB Comments Addressed Coty Hammerer
END OF REPORT
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