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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

1.0 INTRODUCTION

11 Scope

The purpose of this report is to present the results of compliance testing performed in
accordance with FCC Part 15.247 as specified in Tektelic Communication Inc. Test Plan. All
test procedures, limits, criteria, and results described in this report apply only to the Tektelic
Communication Inc. Pearl Fixed Gateway test sample, referred to herein as the EUT
(Equipment Under Test).

This report does not imply product endorsement by the Electronics Test Centre, SCC,
NAVLP, A2LA, nor any Canadian Government agency.

1.2 Applicant

This test report has been prepared for Tektelic Communication Inc., located in Calgary,
Alberta, Canada.

1.3 Test Sample Description

As provided to ETC (Airdrie) by Tektelic Communication Inc.:

Product Name: Pearl Fixed Gateway
903.65 — 915.725, 927.5 MHz - DTS
EUT Frequency Range 912.31 - 927.0125 MHz — LoRa 125KHz FHSS

902.5 - 927.35 MHz —FSK
LoRa 500KHz DTS / LoRa 125KHz FHSS /

Type of Modulation

FSK FHSS
Gateway model#/Serial# T0004438 / 1716K0003
TTU info model#/serial# T0004372 / 1708K0001

L-COM, HG908U-PRO (8dBi), type: omni
L-COM, HG906U-PRO (6dBi) , type: omni
Power: 12 VDC Nominal

Associated Antennas/ Gain

The Pearl Fixed Gateway is a wireless LoRa gateway device with external antenna.

1.4 General Test Conditions and Assumptions

The EUT was set up and exercised using the configurations, modes of operation and
arrangements defined in this report only. All inputs and outputs to and from other
equipment associated with the EUT were adequately simulated.

Where relevant, the EUT was only tested using the monitoring methods and test criteria
defined in this report.

The environmental conditions are recorded during each test, and are reported in the
relevant sections of this document.

This report shall not be reproduced, except in full, without prior written approval of Page 5 of 78
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

15 Scope of Testing

Tests were performed in accordance with FCC Part 15.247, ANSI C63.4-2014, ANSI
C63.10-2013 as referenced in FCC KDB 558074 v04 and FCC DA 00-705.

1.5.1 Test Methodology

Test methods are specified in the Basic Standard as referenced and/or modified by the
Product Standard in the part of Section 2 of this report associated with each particular
test case.

1.5.2 Variations in Test Methodology

Any variance in methodology or deviation from the reference Standard is documented in
the part of Section 2 of this report associated with each particular Test Case.

1.5.3 Test Sample Verification, Configuration & Modifications

EUT setup, configuration, protocols for operation and monitoring of EUT functions, and
any modifications performed in order to meet the requirements, are detailed in each
Test Case of Section 2 of this report.

This report shall not be reproduced, except in full, without prior written approval of Page 6 of 78
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

2.0 TEST CONCLUSION
STATEMENT OF COMPLIANCE

The customer equipment referred to in this report was found to comply with the
reguirements, as summarized below.

The EUT was subjected to the following tests. Compliance status is reported as Compliant or
Non-compliant. N/A indicates the test was Not Applicable to the EUT.

Note: Maintenance of compliance is the responsibility of the Manufacturer. Any
modifications to the product should be assessed to determine their potential impact on the
compliance status of the EUT with respect to the standards detailed in this test report.

The following table summarizes the tests performed in terms of the specification, class or
performance criterion applied, and the EUT modification state.

Test
Case Test Type Specification Test Sample Modifications | Config. Result
AC Conducted . .
2.1 Emissions (TX) 15.207 Pearl Fixed Gateway none see §2.1 | Compliant
Occupied . .
2.2 Bandwidth 15.247(a) Pearl Fixed Gateway none see §2.2 | Compliant
2.3 Peak Output 15.247(d) Pearl Fixed Gateway none see §2.3 | Compliant
2.4 PSD 15.247(e) Pearl Fixed Gateway none see §2.4 | Compliant
25 Band Edge 15.247(d) Pearl Fixed Gateway none see §2.5 | Compliant
Conducted . .
2.6 Spurious 15.247(d) Pearl Fixed Gateway none see §2.6 Compliant
2.7 Minimur_n Channel 15.247(a)(1) Pearl Fixed Gateway none see §2.6 Compliant
' Separation ' '
Random hopping . .
2.8 Sequence 15.247(a)(1) Pearl Fixed Gateway none see §2.6 Compliant
Equal Usage of
29 Channel 15.247(a)(1) Pearl Fixed Gateway none see §2.6 | Compliant
Frequencies
2.10 EUT Position ANSI C63.4 Pearl Fixed Gateway - - N/A
2.11 Radiated Spurious 15.205, 15.209 Pearl Fixed Gateway none see §2.8 Compliant
15.247(d)
2.12 RF Exposure 15.247(i) Pearl Fixed Gateway none see §29 Compliant
Refer to the test data for applicable test conditions.
This report shall not be reproduced, except in full, without prior written approval of Page 7 of 78
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.1 AC Power Line Conducted Emissions: Transmit Mode

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Test Personnel: I. Akram, M. Rousseau Standard: FCC Part 15.207
Date: July 31/Aug 1, 2017, T=22.5C, RH=40% Basic Standard: ANSI C63.4-2014

EUT status: COMPLIANT

Specification:

Frequency (MHz) Quasi-Peak Limit (dBuV) Average Limit (dBuV)
0.15-0.5 66 — 56 56 — 46

05-5 56 46

5-30 60 50

Criteria: The conducted emissions produced by a device shall not exceed the limits as specified.

2.1.1 Test Guidance: ANSI C63.4-2014, Clause 7.3.1
Before any testing is performed, the Ambient (measurement noise floor) is recorded,
and a QC check is performed to show that the system is functioning correctly.

Testing starts with a scan, performed under software control. After this is complete, the
list of frequencies of interest is generated. These frequencies are then investigated for
quasi-peak and average amplitude, as applicable. Emissions measured with a QP
detector that fall below the Average limit are deemed to meet both requirements.

2.1.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.1.3 Uncertainty of Measurement:

The factors contributing to uncertainty of measurement are identified and calculated in
accordance with UKAS (United Kingdom Accreditation Service) document “Lab 34, The
Expression of Uncertainty in EMC Testing, Aug 2002.” As based on the “ISO Guide to
the Expression of Uncertainty in Measurement, 1995.”

This uncertainty estimate represents an expended uncertainty expressed at
approximately 95% confidence using a coverage factor of k = 2.

Test Method Frequency Uncertainty

Conducted Emissions Level 150 KHz — 30 MHz +2.7 dB

2.1.4 Test Equipment
Testing was performed with the following equipment:

This report shall not be reproduced, except in full, without prior written approval of Page 8 of 78
MPB Technologies




Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Equipment Manufacturer Model # Asset # Cll e Callloreiey

Date Due

ETC-SW-

EMC Software UL Ver. 9.5 EMC 2.1 N/A N/A
EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
LISN Com-Power LI-215A 6180 2017-03-24 2018-03-24
Temp/RH logger Extech 42270 5892 2017-04-06 2018-04-06

2.1.5 Test Sample Verification, Configuration & Modifications
The EUT was power through a power supply manufacture by Kikusui PAB 18-3.

The EUT met the requirements without modification.

Test setup diagram:

// ¥
S

° ® 10cm | 10cm e
I A ||
%)g % 80 cm
4} /‘V

Bonded to Grounplane

2.1.6 Conducted Emissions Data:

The EUT was evaluated in all transmit mode. No mode of transmission showed
emission worst then another. The plots are from the LoRa 500 kHz DTS mode using
mid-channel.

There were no emissions equal or above the applicable limit.
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Plot of Conducted Emissions: Line

Report #: t29e17a184-FCC
Release 1
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Test Sample: Pearl Fixed
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FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
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Release 1
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

2.2 Channel Occupied Bandwidth

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC PART 15.247

Basic Standard: ANSI C63.10-2013
FCC OET KDB 558074

Test Personnel: Imran Akram

Date: June 1/5/27, 2017
August 10, 2017
(23.6° C,34.5% RH), (20.2° C,46.6% RH)

EUT status: Compliant

Specification: FCC Part 15.247 (a, 2), FCC 15.215 (c)

Criteria: Systems using digital modulation techniques may operate in the 902-928 MHz bands.
The minimum 6 dB bandwidth shall be at least 500 kHz.
20 dB and 99% Bandwidth for FHSS.

2.2.1  Test Guidance: ANSI C63.10-2013, Clause 6.9.2 & 6.9.3/ FCC OET KDB 558074
Section 8 Option 2/ FCC DA-00-0705A1

This measurement is performed at low, mid and high frequencies.

The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator
were added on the analyzer as gain offset setting there by allowing direct
measurements, without the need for any further corrections.

For DTS the spectrum analyzer is set for a frequency span = (2 * OBW), < (5 * OBW),
selected to clearly display the channel. The RBW is set to 100 kHz. The VBW is set to
= (3 * RBW). The Peak detector is used, with the trace set to Max Hold.

For LoRa 125 KHz FHSS and FSK Span approximately 2 to 3 time of 20 dB BW, the
RBW is set in the range 21% of the 20 dB BW and VBW = RBW. The Peak detector is
used, with the trace set to Max Hold.

The automated 99% BW function of the spectrum analyzer is engaged, and the 6 dB
OBW and/or 20 dB OBW is measured with the x dB function.

2.2.2 Deviations From The Standard:

There were no deviations from the EUT setup or methodology specified in the standard.

2.2.3 Test Equipment
Testing was performed with the following equipment:

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due
EMI receiver Agilent N9038A 6130 2016-06-23 2017-06-23
EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
Signal Analyzer Agilent N9010A 6678 2017-05-11 2018-05-11
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06
Attenuator JFW 50FH-020-10 - Monitored
DC Blocker MCL BLK-89-S+ - Monitored

This report shall not be reproduced, except in full, without prior written approval of
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC
Release 1

2.2.4 Test Sample Verification, Configuration & Modifications

The EUT was set to transmit continuously on a selected channel with test-specific software.

The output was modulated as in normal operation. The EUT met the requirements without
modification.

Test setup diagrams for Occupied Bandwidth testing:
Conducted:

EUT

Attenuator

Spectrum Analyzer

2.2.5 Channel Occupied Bandwidth Data:

LoRa 500 kHz DTS Mode

6dB 99% Limit
Freq. OBW OBW 6 dB
Channel [MHZz] [kHZz] [KHZ] OBW
Low 903.65 597.2 664.34 2 500 KHz
Mid 909.95 597.1 661.06 2 500 KHz
High 915.725 600.0 661.90 2 500 KHz
High 927.5 608.3 660.06 2 500 KHz
LoRa 125 kHz FHSS Mode
20dB 99%
Freq. OoBW OBW
Channel [MHZz] [kHZz] [KHZ]
Low 912.310 160.6 132.94
Mid 919.5112 158.4 132.80
High 927.0125 159.3 133.06
FSK Mode
20 dB 99%
Freq. OBW OBW
Data Rate Channel [MHZz] [kHZ] [KHZz]
Low 902.5 22.52 22.327
9.6 KHZ Mid 915 22.01 22.508
High 927 22.27 22.325
Low 902.5 63.32 61.405
28.8 KHz Mid 915 63.64 61.891
High 927 59.53 59.280

This report shall not be reproduced, except in full, without prior written approval of
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

LoRa 500 KHz DTS Mode

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Release 1

Screen Captures from the spectrum analyzer:6 dB OBW, 903.65 MHz

| RF [s00  ac |
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ALIGH AUTO [10:52:25 &M Jun 01, 2017

[Mech Atten 28 dB

Center Freq: 903.650000 MHz
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"
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Ref Offset 18.86 dB
10cBiay__ Ref 50.00 dBm 27.808 dBm
og
400 1|
a0 /,l
200 )
10.0 }/ \
000
100 M({ \ ~
200 frreeel e
-30.0 ergtmrers
-40.0
Center 903.7 MHz Span 3 MHz
Res BW 100 kHz VEW 1 MHz Sweep 1ms
QOccupied Bandwidth Total Power 34.8 dBm
664.34 kHz
Transmit Freq Error 154 Hz OBW Power 99.00 %
x dB Bandwidth 597.2 kHz x dB -6.00 dB

STATUS

Screen Captures from the spectrum analyzer: 6 dB OBW, 909.95 M

[ rF TS0 AC |

T T CENSEINT] T

ALTGN ALTS |10 507 A Jun01, 2017

Center Freq 909.950000 MHz

Center Freq: 909.950000 MHz

Radio Std: None

= Trig:Free Run Avg|Hold:>10/M0

| #IFGain:Low ™ HAtten: 28 dB

Radio Device: BTS

MSG

Mkr1 910.049 MHz
Ref Offset 18.97 dB
10dB/div_ Ref 50.00 dBm 28.197 dBm
ILog
400 1
¢
0.0
200 R
100 J{( \\1‘
0.00
0.0 - N‘\"’lul"".\M“‘mfﬂu \‘\"\M’
200 qu‘unﬁr\lr"‘lufﬂﬁﬂw [ V "“'«-L‘NW
ol W P/ e 7 |
-40.0
Center 910 MHz Span 3 MHz
Res BW 100 kHz VBW 1 MHz Sweep 1ms
Occupied Bandwidth Total Power 35.0dBm
661.06 kHz
Transmit Freq Error 191 Hz OBW Power 99.00 %
x dB Bandwidth 597.1 kHz x dB -6.00 dB

STATUS

Hz
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Screen Captures: 6 dB OBW, 915.725 MHz

Report #: t29e17a184-FCC
Release 1

RF B | | SENSEINT| |

ALIGHN AUTC [11:02:23 &M Jun D1, 2017

[
I%ef Value 39.08 dBm ]
| (] Trig: Free Run

Center Freq: 915.725000 MHz
Avg|Hold:>10/10

Radio 5td: Nene

#IFGain:Low #Atten: 28 dB Radio Device: BTS
Mkr1 915.614 MHz
Ref Offset 19.08 dB
10 dBidiv Ref 39.08 dBm 28.449 dBm
Log ‘1
29.1 —
191
903
082 r,,.,»-/f \\
109 I \‘\
209 M"’"ﬂ{w '\M“*\.
WY
-30.9
-40.9
509
Center 915.7 MHz Span 3 MHz
Res BW 100 kHz VBW 1 MHz Sweep 1ms
Occupied Bandwidth Total Power 35.4 dBm
661.90 kHz
Transmit Freq Error -1.060 kHz OBW Power 99.00 %
x dB Bandwidth 600.0 kHz x dB -6.00 dB

STATUS

Screen Captures from the spectrum analyze

r: 6 dB OBW, 927.5 MHz

RF [soa oc | | | SEMSE:INT| SQURCE OFF |

ALIGN AUTO |08:57:56 &M Jun 27, 2017

Xl [
|\;enter Freq 927.500000 MHz

75 Trig:Free Run
#IFGain:Low #Atten: 28 dB

Center Freq: 927 500000 MHz
Avg|Hold:> 10110

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 40.00 dBm

Log

00

0.0

0.0

0.oo

-10.0

-20.0
-30.0

-40.0
-50.0

[t

Center 927.5 MHz

Res BW 100 kHz #VBW 300 kHz

Span 3 MHz
Sweep 1ms

Occupied Bandwidth Total Power

660.06 kHz
-97 Hz
608.3 kHz

Transmit Freq Error

x dB Bandwidth x dB

MSG

OBW Power

32.8 dBm

99.00 %
-6.00 dB

% STATUS
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

LoRa 125 KHz FHSS Mode

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC
Release 1

Screen Captures from the spectrum analyzer: 20 dB OBW, 912.31 MHz

| RF IEFEES

[ | | SEMSENIMT] |

ALIGHNAUTO

|04:34:10PM Aug 10, 2017

Center Freq 912.310000 MHz

‘ Center Freq: 912.310000 MHz

Trig: Free Run

#IFGain:an #Atten: 30 dB

Avg|Hold:> 1001100

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 35.02 dBm
liLog
20 PR A
o I'fmll\ 'Wr"‘m,\l
502 FJ
-2.98 i
e -
_15.0 M__JU MMN_;\.‘_ s
-25.0
-35.0
-45.0
-55.0
Center 912.3 MHz Span 400 kHz
Res BW 3 kHz VBW 30 kHz Sweep 53.07 ms|
Occupied Bandwidth Total Power 39.3 dBm
132.94 kHz
Transmit Freq Error 1.600 kHz OBW Power 99.00 %
x dB Bandwidth 160.6 kHz x dB -20.00 dB

STATUS

Screen Captures from the spectrum analyzer: 20 dB OBW, 919.5112 MHz

RF EEFEE

C | | SEMSEINT| |

ALIGW AT

|04:43:31 PM Aug 10, 2017

=
|Center Freq 919.511200 MHz

™ Trig:Free Run

| Center Freq: 919.511200 MHz
Avg|Hold:>100/100

Radio 5td: None

‘ HFGainLow * H#Atten: 30 dB Radic Device: BTS
10 dBldiv Ref 35.02 dBm
og
250
Moo AL WA
o JNU U"W\-I'\\
5.02 ] \‘h‘,
o WWM "‘Mm%ﬂ
15.0 5 I.\‘L'HFI’U‘W D\'MMJL .
-25.0 M I‘WW
35,0
-45.0
55,0
Center 919.5 MHz Span 400 kHz
Res BW 3 kHz VBW 30 kHz Sweep 53.07 ms|
Occupied Bandwidth Total Power 38.2dBm
132.80 kHz
Transmit Freq Error -204 Hz OBW Power 99.00 %
x dB Bandwidth 158.4 kHz x dB -20.00 dB

STATUS
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Test Sample: Pearl Fixed FCC Part 15.247
Gateway ANS| C63.4-2014
FCC ID: 2ALEPT0004438 ANS| C63.10-2013

Report #: t29e17a184-FCC

Release 1

Screen Captures from the spectrum analyzer: 20 dB OBW, 927.0125 MHz

F | [ IEFEEE | | SENSEINT| | ALIGNAUTD  [0::23:53PM Aug 10, 2017
Marker 1 --- Hz | Center Freq: 927.012500 MHz Radio Std: None
(] Trig: Free Run Avg|Held:>100/100
| HIFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.02 dBm
ILog
*0 P TSy L)
15.0 ",W m‘\
5.02 Lia [,
2.9 M"lw WV’““'«W
_15.0 ““Aﬁw JL’\’U\M -
B Lo ] Yy
-35.0
-46.0
-56.0
Center 927 MHz Span 400 kHz
Res BW 3 kHz #VBW 30 kHz Sweep 53.07 ms
Occupied Bandwidth Total Power 37.2 dBm
133.06 kHz
Transmit Freq Error -2.789 kHz OBW Power 99,00 %
x dB Bandwidth 159.3 kHz x dB -20.00 dB

busc

STATUS

FSK (9.6 KHz) Mode

Screen Captures from the spectrum analyzer: 20 dB OBW, 902.5 MHz

ALIGN ATO |04:57:45 PM Aug 10, 2017

| RF |sog  ac | | | SEWSE:IMT| |
||Center Freq 902.500000 MHz ‘ Center Freq: 902.500000 MHz

Radio Std: None

[ Trig: Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 30 dB

Radio Device: BTS

10 dBidiv Ref 35.02 dBm

Log
250 |
150 < N N N y
.02 W w
4.98 /’—\’w '/_\
I Vv FANIAN
J 7

-25.0
-35.0
-45.0
-55.0
Center 902.5 MHz Span 65 kHz
Res BW 910 Hz #VBW 30 kHz Sweep 93.33 ms|

Occupied Bandwidth Total Power 32.7 dBm

22.327 kHz
Transmit Freq Error -1.666 kHz OBW Power 99.00 %
x dB Bandwidth 22.52 kHz x dB -20.00 dB

STATUS
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Screen Captures from the spectrum analyzer: 20 dB OBW, 915 MHz

RF [s0a  ac | | |

SEMSEINT| |

ALIGN ATO

[05:14:26PM Aug 10, 2017

|;Iarker

1 ---Hz ‘ Center Freq: 815.000000 MHz Radio Std: None
] Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.02 dBm
Log
250
150 f/ L—\ /’\\"/‘
RV \
502
498 A \;«’\M
. W“’”J« th./r\ 2V
=15, g
-26.0
-35.0
450
5.0
Center 915 MHz Span 65 kHz
Res BW 1 kHz #VBW 30 kHz Sweep 77.33 ms|
Occupied Bandwidth Total Power 32.6 dBm
22.508 kHz

Transmit Freq Error -2.217 kHz OBW Power 99.00 %

x dB Bandwidth 22.01 kHz x dB -20.00 dB
MSG STATUS

Release 1

Screen Captures from the spectrum analyzer: 20 dB OBW, 927 MHz

RF |o0w  AC | T T

SEMSE!INT]|

ALIGMN ALITO

|05:38:02PM Aug 10, 2017

||Center Freq 927.000000 MHz

L |

— Trig:
]
#IFGain:Low

‘ Center Freq: 927.000000 MHz
Avg|Held:>100/100

Free Run

#Atten: 30 dB

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 35.02 dEBm
Log
250
150 ~/'/ \'\ //\‘
5.02 il M\"/ \
o A aY4 N
rrfd = o
I AN NI
i i o ~r T
-25.0
350
-15.0
550
Center 927 MHz Span 65 kHz
Res BW 1 kHz #VBW 30 kHz Sweep 77.33 ms
Occupied Bandwidth Total Power 31.6 dBm
22.325 kHz
Transmit Freq Error -2.649 kHz OBW Power 99.00 %
x dB Bandwidth 22.27 kHz x dB -20.00 dB

STATUS
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FSK (28.8 KHz) Mode

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Release 1

Screen Captures from the spectrum analyzer: 20 dB OBW, 902.5 MHz

Lxi RF [soa  ac | | SENSEINT| ALIGHAUTO  [05:03:23PM Aug 10, 2017
Marker 1 --- Hz Center Freq: 902.500000 MHz Radio Std: None
[ Trig: Free Run Avg|Held:> 1004100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.02 dBm
liLog
250
150 / \\"‘"“/\“"“‘V/
s N e
502
-4.98 I ™ /J/ R A
-15.0 ™
260
-35.0
-45.0
-55.0
Center 902.5 MHz Span 150 kHz
Res BW 3 kHz #VBW 30 kHz Sweep 19.87 ms
Occupied Bandwidth Tatal Power 32.0dBm
61.405 kHz
Transmit Freq Error -2.189 kHz OBW Power 99.00 %
x dB Bandwidth 63.32 kHz x dB -20.00 dB
STATUS

rg
]
(]

Screen Captures from the spectrum analyzer: 20 dB OBW, 915 MHz

[ 2] T wr

500

AC | [ [

SEMSEINT | T

BLIGH AUTO |05:07:32PM Aug 10, 2017

|Center Freq 915.000000 MHz

‘ Center Freq: 915.000000 MHz

L

T_3 Trig:Free Run

#IFGain:Low #Atten: 30 dB

Avg[Hold:>100/100

Radic Std: Nene

Radic Device: BTS

Ref 35.02 dBm

/ v

#VBW 30 kHz

Span 150 kHz
Sweep 19.87 ms|

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power

61.891 kHz
-2.302 kHz OBW Power
63.64 kHz x dB

32.3 dBm

99.00 %
-20.00 dB

SIATUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Captures from the spectrum analyzer: 20 dB OBW, 927 MHz

(Xi | RF IEFEE | | SENSENT| | ALIGHAUTD  [05:32:54 PM Aug 10, 2017
Marker 1 === Hz Center Freq: 927.000000 MHz Radio Std: None
T Trig:Free Run Avg|Hold:>100100
‘ #IFGainiLow — HAtten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.02 dBm
ILog
250
fi AL A
502 A N MW M \"'\m
- A NPy
-4.38 Aty : it
150 WJMLWFJ \MA’V-‘A M \m'\r.!\ J\\‘J\P)ﬂl‘rJ \"[p
250 Wl"~ S—
-36.0
-45.0
-55.0
Center 927 MHz Span 150 kHz
Res BW 1kHz #VBW 30 kHz Sweep 178.3 ms|
Occupied Bandwidth Total Power 31.0dBm
59.280 kHz
Transmit Freq Error -2.624 kHz OBW Power 99.00 %
x dB Bandwidth 59.53 kHz x dB -20.00 dB
MSG STATUS
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Release 1

2.3 Output Power

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC PART 15.247

Basic Standard: ANSI C63.10: 2013
FCC OET KDB 558074

Test Personnel: Imran Akram

Date: June 5&28, 2017
August 10, 2017
(23.6° C,34.5% RH), (20.2° C,46.6% RH)

EUT status: Compliant

Specification: FCC Part 15.247(b 2,3)

Criteria  (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.
(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for

systems employing at least 50 hopping channels

2.3.1 Test Guidance: ANSI C63.10-2013, Clause 11.9.1.1 / FCC OET KDB 558074
Section 9.2.2.4 / FCC DA 00-705

This measurement is performed at low, mid and high frequencies, with modulation.
The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator

were added on the analyzer as gain offset setting there by allowing direct
measurements, with out the need for any further corrections.

Measurement procedure used was FCC KDB 558074 D01 V03r05 AVGSA-1 section
9.2.2.2 for DTS and ANSI 63.10 Section 7.8.5 / FCC DA 00-705 was used for 125 KHz
FHSS and 125 KHz FSK FHSS.

2.3.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.3.3 Test Equipment
Testing was performed with the following equipment:

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due
EMI receiver Agilent N9038A 6130 2016-06-23 2017-06-23
EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
Signal Analyzer Agilent N9010A 6678 2017-05-11 2018-05-11
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06
Attenuator JFW 50FH-020-10 Monitored
DC Blocker MCL BLK-89-S+ Monitored

This report shall not be reproduced, except in full, without prior written approval of
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

2.3.4 Test Sample Verification, Configuration & Modifications

The EUT was set to a selected channel with test-specific software. The output was
modulated as in normal operation. The EUT met the requirements without modification.

Test setup diagrams for Peak Power testing:

Conducted:

Release 1

EUT

2.3.5 Peak Output Power Data

Attenuator

Spectrum Analyzer

LoRa 500 KHz DTS Mode

Out Put Out Put
Freq. Power Power Limit Margin
Channel [MHZz] (dBm) (dBm) (dB)
Low 903.65 26.79 30 3.21
Mid 909.95 27.04 30 2.96
High 915.725 27.15 30 2.85
High 927.5 24.86 30 5.14
LoRa 125 KHz FHSS Mode
Out Put Out Put
Freq. Power Power Limit Margin
Channel [MHZz] (dBm) (dBm) (dB)
Low 912.31 27.450 30 2.55
Mid 919.5112 27.317 30 2.683
High 927.0125 26.071 30 3.929
FSK Mode
Out Put Out Put
Freq. Power Power Limit Margin
Mode Channel [MHz] (dBm) (dBm) (dB)
Low 902.5 26.919 30 3.081
9.6 KHz Mid 915 27.377 30 2.623
High 927 26.259 30 3.741
Low 902.5 26.775 30 3.225
28.8 KHz Mid 915 27.339 30 2.661
High 927 26.220 30 3.78

This report shall not be reproduced, except in full, without prior written approval of
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Output Power Method AVGSA-1 For DTS

Span = 1.5 times the OBW
RBW 1 -5 % of the OBW, <1 MHz
VBW > 3 x RBW

Number of Points in sweep | 22 x Span / RBW

Sweep time Auto

Detector RMS (Power Averaging)

Sweep trigger Set to full power pulses

Trace Average 100 traces in power Averaging (RMS)

Integrated the spectrum across the OBW of the
signal using the S/A band power measurement
function, with band limit set equal to the OBW
band edge.

Power measured

Output Power Method For FHSS

Span Approximately 5 times the 20 dB BW
RBW > 20 dB bandwidth
VBW > RBW
Sweep time Auto
Detector Peak
Max Hold
Trace Allowed Trace to stabilize
Marker was set to peak of the emission
Indicated level was the peak output power
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

LoRa 500 KHz DTS Mode
Screen Captures from the spectrum analyzer: 903.65MHz

Release 1

ﬁ | RF [s0e  DC | [ | SEMNSE:INT[ SOURCE OFF | ALIGHAUTO  [05:45:13 PM Jun 28, 2017
IIntegration BW 664.34 kHz | CenterFreq: 903.650000 MHz Radic Std: None
[ Trig: RF Burst Avg|Held:> 100100
ZIFGain:Low #Atten: 28 dB Radio Device: BTS

10 dBidiv Ref 29.02 dBm

liLeg

19.0

902 P L el Pt A T A, Pl s Pl g s Ll ")
PO i i i 1

A
r|lrlhh

-0.95 r(l "L
-11.0

N oy

o T,
410 MW' MWNL.LHL

ey e
-51.0

-61.0

Center 903.7 MHz Span 997.9 kHz
Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms|

Channel Power

26.79 dBm se64.3kHz |}

MSG % STATUS

Screen Captures from the spectrum analyzer: 909.95MHz

F | RF [EEEEE | | SEWSE!NT| SOURCE OFF | ALIGNAUTO | 05:42:10 PM Jun 28, 2017
Marker 1 --- Hz Center Freq: 909.950000 MHz Radio Std: None
[ Trig: RF Burst Avg|Hold:»100/100
| #IFGain:Low #Atten: 286 dB Radio Device: BTS

10 dBidiv Ref 29.02 dBm

liLeg

19.0
902 .. 4oy EENIE TS PRI TLITENL . -ﬁﬂhﬂlﬂnlwwlr‘lhh

-0.98 WL
-11.0 V"I Hn

I i i,
-41.0 e al MM

-51.0
-61.0

Center 910 MHz Span 993 kHz
Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms|

Channel Power

27.04 dBm s661.1 kHz ||}

MSG [@ STATUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Captures from the spectrum analyzer: 915.725 MHz

Lxi RF IEEEEE | | SEMSE:IMT| SOURCE OFF | ALIGMAUTO  [05:28:22 PMJun 28, 2017
VBW 30.000 kHz ‘ Center Freq: 915.725000 MHz Radio Std: None
[ Trig: RF Burst Avg|Hold:>100{100
| #IFGain:Low #Atten: 28 dB Radic Device: BTS
10 dBldiv Ref 29.02 dBm
liLog
190
5.2 RELULYE ST DE O L Ewovs ahlewy
-0.98 "J'H ‘t‘.“\
-11.0 iy
210 ‘I.,‘.,J'”"T[ w“"‘-ﬁ
310 MM m.',%
410 ol \‘L“"*m_'
ot~ ey
-51.0
510
Center 915.7 MHz Span 993.1 kHz
Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms

Channel Power

27.15 dBm re61.9 kHz |}

MSG [@ STATUS

Screen Captures from the spectrum analyzer: 927.5 MHz

L | RF |s0n D | | | SEMSEINT| SOURCE OFF | ALIGHAUTO  [05:32:09 PM Jun 28, 2017
ﬂntegration BW 658.50 kHz ‘ Center Freq: 927.500000 MHz Radio Std: None

o] Trig: RF Burst Avg|Hold:>100{100
L HIFGain:Low #Atten: 28 dB Radio Device: BTS

1LO dBidiv Ref 29.02 dBm

.02 ;rvu AR L rr'lw" L T w R l]m
-0.98 'K

-11.0

L \
310 Lo "

410 W"“"mm}ﬂ u'N‘M

Center 927.5 MHz Span 988 kHz
Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms)

Channel Power

24.86 dBm /658.5 kHz ||}

MSG % STATUS

This report shall not be reproduced, except in full, without prior written approval of Page 25 of 78
MPB Technologies



Report #: t29e17a184-FCC
Release 1

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

LoRa 125 KHz FHSS Mode
Screen Captures from the spectrum analyzer: 12.310 MHz

Exi | REPRESEL [S0@  aC | | | SENSEINT| | ALIGHAUTO  [10006:27 AM Jun0S, 2017

Marker 1 912.349102000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Wide 0 Trig: Free Run Avg|Held:> 1001100 THPE |1 bk

IFGain:Low #Atten: 28 dB DET|P MM MM N

Mkr1 912.349 102 MHz

Ref Offset 19.02 dB 27.450 dBm

10 dBidiv.  Ref 37.02 dBm
Log

]

g
J

-2.95

7 T~

NS

-130

-23.0

-33.0

-43.0

-53.0

Span 810.0 kHz
Sweep 1.000 ms (1001 pts)

STATUS

Center 912.3100 MHz
#Res BW 200 kHz

M3G

#/BW 910 kHz

Screen Captures from the spectrum analyzer: 919.5112 MHz Max Power

| REPRESEL [50Q  AC | | SENSEINT| | ALIGHAUTO  [10:22:53 AM Jun 03, 2017

Marker 1 919.464196000 MHz | Avg Type: Log-Pwr
Avg|Hold:>100{100

TRACE[1/2 345 6
TPE I

Wide 3 T1rig:Free Run Wokilhiohh
vintae = patten: 25 dB BETP NHNN N
Mkr1 919.464 2 MHz
Ref Offset 19.02 dB
1L%gBldiv Ref 37.02 dBm 27.317 dBm
’1

270

17.0 /

7.02 JU)”J'., \‘J“K[nuﬂL
-2.98

-13.0

230

-33.0

-43.0

530

Center 919.5112 MHz Span 810.5 kHz
#Res BW 200 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Captures from the spectrum analyzer: 927.0125MHz

| REPRESEL [S0@  aC | | | SEMSE:IMT| | ALIGHAUTO  [10:34:46 4M Jun 05, 2017

Marker 1 926.949380000 MHz | Avg Type: Log-Pwr TRACE|1 23 4 5 6
Wide 7 T1rig:Free Run Avg|Hold:>100{100 THPE| M ifilinhi

PNO: Wide Ty pET|IP MNNHNN

IFGain:Low #Atten: 28 dB

MKkr1 926.949 380 MHz

Ref Offset 19.02 dB
1ngB!div Ref 37.02 dBm 26.071 dBm

1
il .

7.0.2 "'LVMM VKLMM Ihy
N iy

288

-13.0

=230

-33.0

-43.0

530

Center 927.0125 MHz Span 789.0 kHz
#Res BW 200 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)

STATUS

MG
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FSK (9.6 KHz) Mode

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Screen Captures from the spectrum analyzer: 902.5 MHz

Report #: t29e17a184-FCC

Release 1

| REPRESEL [S0G  ac | | | SENSEINT] | ALIGNAUTO  [05:49,19PM Aug 10, 2017

1902.489742850 MHz Avg Type: Log-Pur wAE[T2345 5

|
“Wide o Trig:Free Run Avg|Hold:>100/100 TYPE | oottt
it 7 pasten: 30 4B DET|P NN RN K
Mkr1 902.489 74 MHz
26.919 dBm

Lxi
Marker

Ref Offset 19.02 dB

10 dBidiv  Ref 35.02 dBm
Log

w

250

=

15.0

N

-4.98

-150

=250

-35.0

-450

550

Span 112.1 kHz
Sweep 1.067 ms (2001 pts)

STATUS

Center 902.50000 MHz
#Res BW 30 kHz

LIS

#VBW 100 kHz

Screen Captures from the spectrum analyzer: 915 MHz

| RFPRESEL [S0R  aC | | | SEMNSEINT] | ALIGHAUTO  [05:48:31PM Aug 10, 2017

Elarker 1914.992038475 MHz | Avg Type: Log-Pwr TRACE|112345 6
PNO: Wide LpJ Trig: Free Run Avg|Hold:> 100100 THPE | ekt

IFGain:Low HAtten: 30 dB DET|P NMNNHNN

Mkr1 914.992 04 MHz
27.377 dBm

Ref Offset 19.02 dB

10 dB/div  Ref 35.02 dBm
Log

¢ |

250

o] T~

T

180

\WJ"W\W

5.02

-4.95

-15.0

-25.0

-360

-45.0

-55.0

Span 1114 kHz
Sweep 1.067 ms (2001 pts)

Center 915.00000 MHz

#Res BW 30 kHz #VBW 100 kHz

sG STATUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Captures from the spectrum analyzer: 927 MHz

| RFPRESEL [S0R  AC | | | SENSE:INT| | ALIGHAUTO  [05:42:41PM Aug 10, 2017
[Marker 1 926.991259025 MHz | Avg Type: Log-Pwir TRACE[1 2345 6
PNO: Wide o T1rig:Free Run Avg|Hold:> 100100 THPE I+ tohinlyhtes
: - DET|P NN NN N

IFGain:Low HAtten: 30 dB
Mkr1 926.991 26 MHz
Ref Offset 19.02 dB
1L%:|Bldiv Rz,f 3.’?.%2 dBm 26.259 dBm

4

250 —=

. W VM/
\wwv'”\vr

5.02

-4.95

-150

-250

-350

-45.0

-55.0

Center 927.00000 MHz Span 1114 kHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1.067 ms (2001 pts)

MSG STATUS

FSK (28.8 KHz) Mode

Screen Captures from the spectrum analyzer: 902.5 MHz

F | REPRESEL [S0R  aC | | | SEMSEINT] | ALIGNAUTD  [05:54:26PM Aug 10, 2017
Marker 1 914.988220000 MHz | Avg Type: Log-Pwr TRACE[12345 6
PNO: Wide o Trig: Free Run Avg[Hold:>100/100 TYPE IV Wikl

- pET|IP NN KN N

IFGain:Low HAtten: 30 dB
Mkr1 914.988 220 NMHz
Ref Offset 19.02 dB
1L%5|Bldiv Rz.f 3.’?})2 dBm 27.339 dBm

’1
150 A I\MWW \\
NIk ]

502

20

-4.95

-15.0

-25.0

-35.0

-450

-56.0

Center 915.0000 MHz Span 316.0 kHz
#Res BW 91 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

MSG STATUS
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

Screen Captures from the spectrum analyzer: 915 MHz

F | REPRESEL [S0R  aC | | | SEMSEINT] | ALIGNAUTD  [05:54:26PM Aug 10, 2017
Marker 1 914.988220000 MHz | Avg Type: Log-Pwr TRACEl 2345 6
PNO: Wide 50 11ig:Free Run Avg|Hold:>100/100 TPE I Wikt
IFGainiLow — HAtten: 30 dB DETIP NANEN
MKkr1 914.988 220 MHz
Ref Offset 19.02 dB
10 dBidlv Ref 35.02 dBm 27.339 dBm
’1
2.0 W \\
150 W‘U ."UM.W ~
N Mgy
458
-15.0
260
360
-45.0
-55.0
Center 915.0000 MHz Span 319.0 kHz
#Res BW 91 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)
|MSG STATUS

Screen Captures from the spectrum analyzer: 927 MHz

|05:56:20 PM Aug 10, 2017

TRACEI] 23456
TPE | Ml Wbttt
pETIP NNHNHNHN

Mkr1 926.980 935 MHz
26.220 dBm

| REPRESEL |S0@  aC | | | SEMSEINT] | ALIGN 8UTOD

LxI
Eﬂarker 1926.980935000 MHz | Avg Type: Log-Pur
PNO: Wide G50 T11ig: Free Run Avy|Hold:>100/100

IFGain:Low #Atten: 30 dB

Ref Offset 19.02 dB
Ref 35.02 dBm

10 dBidiv
Log

_L'I —

250

N‘/ \

15.0

\R\JL I

5.02

Tl

-4.98

-15.0

-260

-350

-450

550

Span 310.0 kHz
Sweep 1.067 ms (2001 pts)

STATUS

Center 927.0000 MHz
#Res BW 91 kHz

| L]

#VBW 300 kHz
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

2.4 Power Spectral Density

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC PART 15.247

Basic Standard: ANSI C63.10: 2013

Test Personnel: Imran Akram

Date: June 28, 2017(23.6° C,34.5% RH)

EUT status: Compliant

Specification: FCC Part 15.247(e)

Criteria  For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band

during any time interval of continuous transmission.

2.4.1 Test Guidance: ANSI C63.10-2013, Clause 11.10.2 / FCC OET KDB 558074
10.5

This measurement is performed at low, mid and high frequencies, in continuous
transmission, with modulation.

The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator
were added on the analyzer as gain offset setting there by allowing direct
measurements, with out the need for any further corrections.

The spectrum analyzer is set for a frequency span of (1.5*(6dB BW)) centered on a
channel. The RBW is set to 3 kHz and VBW is set to 10 kHz. The RMS average
detector is used, with the trace set to average Hold. The marker is placed on the
highest peak of the resulting trace.

2.4.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.4.3 Test Equipment
Testing was performed with this equipment:

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due
Signal Analyzer Agilent N9010A 6678 2017-05-11 2018-05-11
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06

Attenuator JFW 50FH-020-10 Monitored

DC Blocker MCL BLK-89-S+ Monitored
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

2.4.4 Test Sample Verification, Configuration & Modifications

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Release 1

The EUT was set to transmit continuously on a selected channel with test-specific software.
The output was modulated as in normal operation. The EUT met the requirements without

modification.
Test setup diagrams for Peak Power Spectral Density testing:

Conducted:

EUT

2.4.5 Peak PSD Data

Attenuator

LoRa 500 KHZ DTS Mode

Spectrum Analyzer

Freq. PSD PSD Limit Margin

Channel [MHZz] (dBm) (dBm (dB)
Low 903.65 7.474 8 0.526
Mid 909.95 7.467 8 0.533
High 915.725 7.110 8 0.89
High 9275 5.201 8 2.799
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

LoRa 500KHz DTS:

Screen Captures from the spectrum analyzer:

Report #: t29e17a184-FCC
Release 1

903.65 MHz

SEMSE:INT| SOURCE OFF |

RF [soa  oC |

ALIGH AUTC |05:47:33 PM Jun 28, 2017

|
[Marker 1 903.647389899 MHz Trig Delay40.00 ms

Avg Type: RMS

TRACEI1 23456
TYPE|A

PHO: Wide ew] I&Ee:wz glt:’r;t Avg|Hold:> 1001100 TPELS st
MKkr1 903.647 39 MHz

19 gBiaiv Ref 20.00 dBm_ 7.474 dBm
10,0 L

0.00 ‘MMWM WWWW

-10.0 H)( m{
1 )

i

A00 , M ‘J.i

-A0.0 M M

-50.0 'ﬂM

-60.0

-70.0

Center 903.6500 MHz Span 992.5 kHz
#Res BW 3.0 kHz #VBW 30 kHz* #Sweep 145.8 ms (13500 pts)
MSG g sTatus

Screen Captures from the spectrum analyzer: 909.95 MHz

RF |sow DC | | | SEMSE:INT| SOURCE OFF |

ALIGN AUTO |05:39:21 PM Jun 28, 2017

& |
||;Iarker 1909.977167105 MHz | Trig Delay40.00 ms

Avg Type: RMS

TRACE[1[2345 6
TYPE|&

PHO: Wi T3 ;‘I':t?; :E:Fzgl:’r;t Avg|Hold:>1001100 RelA e
Mkr1 909.977 17 MHz
10 dBiatu E:ffozﬁ;.e&;%oaznﬂs 7.467 dBm
0.0 :1
0.00 M M{‘“’\
-100 / \
200 f/ k\\'{
300 W M}J .
400 M %r
]
600
700
Center 909.9500 MHz Span 992.5 kHz
#Res BW 3.0 kHz #VBW 30 kHz* #Sweep 145.8 ms (13500 pts)
MSG IIbs‘m‘rus
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1

FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Captures from the spectrum analyzer: 915.725 MHz

RF [s0a DC | | | SENSE:INT| SOURCE OFF | ALIGHAUTO  [05:25:10 PM Jun 28, 2017

[Marker 1 915.713155789 MHz | Trig Delayd0.00ms  Avg Type: RMS TRACE[12345 6
PNO: Wide . Trig: RF Burst Avg|Held:>100/100 TYPE| &, bobéots-
: - DET|& NMNMN N

IFGain:Low #Atten: 28 dB

Mkr1 915.713 16 MHz
Ref Offset 19.02 dB 7110 dBm

10 dB/div  Ref 20.00 dBm
Log

|
10.0 .1

0.00

-10.0 /‘ \
200 ,‘.I"M \\‘
300 | M,J
-40.0 I
50,0 e w

-60.0

-/00

Center 915.7250 MHz Span 990.0 kHz
#Res BW 3.0 kHz #/BW 30 kHz* #Sweep 145.8 ms (13500 pts)

MSG % STATUS

Screen Captures from the spectrum analyzer: 927.5 MHz

| RF [soe oC | | | SEMSE:INT[SOURCE OFF | ALIGN AUTO  [05:35:38PM Jun 28, 2017

[Marker 1 927.419657382 MHz | Trig Delayd0.00 ms  Avg Type: RMS TRACE[1Z3456
Wide 3 Trig: RF Burst Avg|Held:>100100 TYPE| & Yiiuinhihiy
PNO: Wide Al

IFGain:Low #Atten: 28 dB

Mkr1 927.419 66 MHz

Ref Offset 19.02 dB
1L%5IBIdiv Ref 20.00 dBm 5.201 dBm

100 ’1

. / 1
/ )
/

-200

300 y
I

-40.0 t

"

-B60.0

-70.0

Center 927.5000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #VBW 30 kHz* #Sweep 145.8 ms (13500 pts)
MSG $STI\TUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.5 Band Edge Attenuation

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Test Personnel: Imran Akram Standard: FCC PART 15.247
Date: June 2,5&27, 2017 Basic Standard: ANSI C63.10: 2013

August 10, 2017, Sept 15, 2017
(23.6° C,34.5% RH), (20.2° C,46.6% RH)

EUT status: Compliant

Specification: FCC Part 15.247(d)

Criteria: 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 8§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 815.209(a) (see §15.205(c)).

2.5.1 Test Guidance: ANSI C63.10-2013 Clause 11.13.2 /FCC OET KDB 558074 /
FCC DA 00-705

This measurement is performed at the low and high frequencies, with modulation.

The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator
were added on the analyzer as gain offset setting there by allowing direct
measurements, with out the need for any further corrections.

The spectrum analyzer is set for a frequency span to show the band edge and the
nearest channel. The RBW is set to = 100 kHz. The VBW is set to 2 (RBW * 3). The
Peak detector is used, with the trace set to Max Hold.

The attenuation is measured with the Marker Delta function.

For the LoRa 125 KHz FHSS mode / FSK mode, the measurements were carried out in
accordance with ANSI 63.10 Section 6.10 / FCC DA 00-705. The spectrum analyzer is
set for a frequency span wide enough to capture the peak level of the emission
operating on the channel closest to the band edge, as well as any modulation
products which fall outside of the authorized band of operation. The RBW is 1% of the
span and VBW is set to = RBW. The Peak detector is used, with the trace set to Max
Hold.

The attenuation is measured with the Marker Delta function.
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

2.5.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.5.3 Test Equipment

Testing was performed with the following equipment:

Report #: t29e17a184-FCC

Release 1

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due

EMI receiver Agilent N9038A 6130 2016-06-23 2017-06-23

EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
Signal Analyzer Agilent N9010A 6678 2017-05-11 2018-05-11
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06

Attenuator JFW 50FH-020-10 Monitored

DC Blocker MCL BLK-89-S+ Monitored

2.5.4 Test Sample Verification, Configuration & Modifications

The EUT was set to transmit continuously on a selected channel with test-specific software.
The output was modulated as in normal operation.

The EUT met the requirements without modification.

Test setup diagrams for Band Edge Attenuation testing:

Conducted:

EUT

2.5.5 Band Edge Data

Attenuator

Spectrum Analyzer

Attenuation Attenuation Limit
Modulation Channel at Band Edge at Band Edge

903.65 MHz 50.242 dBc 20 dBc

LoRa 500KHz DTS 915.725 MHz 61.289 dBc 20 dBc
927.5 44.803 dBc 20 dBc

LoRa 125KHz 912.310 MHz 67.542 dBc 20 dBc
Non - Hopping 927.0125 MHz 56.850 dBc 20 dBc
. 912.310 MHz 54.129 dBc 20 dBc

LoRa 125KHz (Hopping) 17557 5155 iz 52.685 dBc 20 dBc
FSK 9.6 KHz 902.5 MHz 31.777 dBc 20 dBc
(Non -Hopping) 927.35 MHz 52.509 dBc 20 dBc
FSK 28.8 KHz 902.5 MHz 27.505 dBc 20 dBc
(Non -Hopping) 927 MHz 58.407 dBc 20 dBc
FSK 9.6 KHz 902.5 MHz 50.684 dBc 20 dBc
(Hopping) 927.35 MHz 58.288 dBc 20 dBc
FSK 28.8 KHz 902.5 MHz 50.656 dBc 20 dBc
(Hopping) 927 MHz 62.095 dBc 20 dBc
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Screen Capture: Lower Band Edge (LoRa 500kHz DTS)

Report #: t29e17a184-FCC
Release 1

| REPRESEL [S0% AC | | | SEMSEINT] | BLGNAUTO | 09:24:07 AM Jun0s, 2017
Marker 1 A 1.870000000 MHz Avg Type: Log-Pwr TRACE|] 2345 8
PNO: Fast (50 Trig: Free Run Avg|Held:> 100100 TVPE | bkl
IFGain:Low #Atten: 28 dB DET|P WNNNN
AMKr1 1.870 MHz
Ref Offset 19.02 dB
19 dBtalv Ref 37.02 dBm 50.242 dB
142
70 _L_
17.0 // \
702
2,93 \
-13.0 / \
20 W i | W/ KT
ol 0 [V Linké
oy 1 dgMpe
A
430 L Auindare:
53.0

Start 900.000 MHz
#Res BW 300 kHz

MSG

#VBW 100 kHz

STATUS

Stop 905.000 MHz
Sweep 1.000 ms (1001 pts)

Screen Capture: Upper Band Edge 915.725 MHz (LoRa 500kHz DTS)

| REPRESEL [S0G  aC | | | SENSE:INT| | ALIGH AUTO

|09:57:21 &M Jun 05, 2017

Marker 1 -12.379774000 MHz Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast 0 T1rig:Free Run Avg|Held:> 1001100 THPE | i
¥ - LETIP NNMNMN

IFGain:Low #itten: 28 dB

Ref Offset 19.02 dB

10 dBidiv.  Ref 37.02 dBm
Log

AMEr1 -12.380 MHz
61.289 dB

!1&2

270

A

17.0

B

7.02 1
-2.98

H

-13.0

-23.0 \

-33.0 ﬁr] "w p 2

" ool ot oo, Y i mﬁww
-53.0

Start 915.227 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Stop 930.000 MHz
Sweep 1.467 ms (1001 pts)
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture: Upper Band Edge 927.5 MHz (LoRa 500kHz DTS)

| RF [soe  oC | | SENSE:INT| SQURCE OFF | ALIGHNAUTO  [08156:11AM Jun 27, 2017
Marker 1 A -585.000000 kHz Avg Type: Log-Pwr TRAE[1 23456
PNO: Wide o 1rig: Free Run Avg|Held:> 1001100 TYPE | 1] bt
IFGain:Low — #Atten: 28 dB peTlP NN NN N
Ref Offset 19.02 dB AMkr1 -585 kHz
1L%5IBldiv Ref 37.02 dBm 44.803 dB

\

1A2
210 B S
70 / \\

o \

A

230 S

-33.0 \V\l
-43.0

-53.0
Start 927.000 MHz Stop 930.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG $STI\TUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture: Lower Band Edge (LoRa 125kHz Non Hopping)

| RePRESEL [S0¢  ac | | SENSEIMT| | ALIGHMAUTO  [10:14:54 AM Jun 05, 2017
|Start Freq 901.000000 MHz | Avg Type: Log-Pwr TRACE[12345 6
PNO: Wide 0 1rig:Free Run Avg|Hold> 100100 THPE I it
IFGain:Low HAtten: 28 dB DETIF NNNNN
Ref Offset 19.02 dB AMkKr1 11.192 MHz
19 dBidiv Ref 37.02 dBm 67.542 dB

. ,1&2
|
i
)|
\

N Nia

Wi b
oA L el o W

-53.0
Start 901.000 MHz Stop 913.000 MHz
#Res BW 150 kHz #VBW 300 kHz Sweep 1.200 ms (1001 pts)
MSG STATUS

Screen Capture: Upper Band Edge (LoRa 125kHz Non Hopping)

| RFPRESEL [S0%  aC [ | | SENSEINT| | ALIGNAUTO  [10:41:54 AM Jun0S, 2017
Marker 1 -1.089004000 MHz | Avg Type: Log-Pwr TReCE[1 2345 6
PNO: Wide () Trig:Free Run Avg|Hold:>100{100 TYPE | Pl ot
IFGain:Low — #Atten: 28 dB ceT|P NNHNN
Ref Offset 19.02 dB AMkr1 -1.089 MHz
1L%5IBIdiv Ref 37.02 dBm 56.850 dB

142

2o

B
1T
) L
i
jiram
T

-53.0
Start 926.618 MHz Stop 930.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MEG STATUS
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Screen Capture: Lower Band Edge (LoRa 125kHz Hopping)

| REPRESEL [Son  ac | |

SENSE!INT] ALIGN AUTO [10:18:14 &M Jun 05, 2017

[Marker 1 10.822000000 MHz | Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast .o Trig:Free Run Avg|Hold:>100/100 THRE |IW] Wi
IFGain:Low — HAtten: 28 dB CETIP NNNN N
AMKr1 10.822 MHz
Ref Offset 19.02 dB
of 37.0 54.129 dB

10 dBlIdiv
Log

Ref 37.02 dBm

bmz

i v
|
|
|

N Tl
Y

REENRINES
) J

Ay
y

-43.0

-53.0

Start 901.000 MHz
#Res BW 150 kHz

MSG

#VBW 300 kHz

Stop 915.000 MHz
Sweep 1.400 ms (1001 pts)

STATUS

Report #: t29e17a184-FCC

Release 1

Screen Capture: Upper Band Edge (LoRa 125kHz Hopping)

| REPRESEL [S0¢  AC | | SEMSE:IMT| | ALIGHAUTO [ 12:40:04 PM Jun D2, 2017
[Marker 1 3.140000000 MHz | Avg Type: Log-Pwr TRECE[1 23456
m PNO: Wide 5o Trig: Free Run Avg|Hold:>100/100 TPE | bt
PASS IFGain:Low — #Atten: 30 dB pET|P NHNNH
AMEKr1 3.140 MHz
Ref Offset 19.14 dB
10 dBidiv Ref 28.97 dBm -52.685 dB
Trace 1 Pass
19.0 ﬁ"\%’f— —\Vf Y f‘_\vf_ﬁ Vf \Vf ™
897 \
03 \Nﬂ
-11.0 l\\‘f
-21.0
142
N iy W’\J”‘(\Wm
-41.8 R
510
H1.0
Start 925.000 MHz Stop 930.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC
Release 1

Screen Capture: Lower Band Edge (Non Hopping) FSK 9.6 KHz Mode

T " lo0a  AC T CENEEINT] T SRR
Marker 1 A 502.881000 kHz Avg Type: Log-Pwr TRACE[123456
PNO: Wide 0 1'g:Free Run Avg[Hold:>100/100 TYPE | bk
IFGain:Low #Atten: 26 dB CET|P NNNK N
AMEkr1 502.9 kHz
Ref Offset 19.02 dB
1L%:|Bldiv Ref 37.02 dBm 31.777 dB
142
270 ’
7.0 /\
rAnY
7.02 MW'[U Uh
258 h
130 r}nﬂ ﬂm ﬂﬁ'm (
-23.0 i ﬂ MMM [ VHU nH \“ﬁ
ML LT
0 Mwﬂmwllu WO 7
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture: Lower Band Edge (Non Hopping) FSK 28.8 KHz Mode
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247

ANSI C63.4-2014
ANSI C63.10-2013

Screen Capture: Lower Band Edge (Hopping) FSK 9.6 KHz Mode
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture: Lower Band Edge (Hopping) FSK 28.8 KHz Mode
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

2.6 Conducted Spurious Emissions

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC PART 15.247

Basic Standard: ANSI C63.4-2014
FCC OET KDB 558470 v04 DTS

Test Personnel: Imran Akram
Date: June 5, 2017(23.6° C,34.5% RH)

EUT status: Compliant

Specification: FCC Part 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 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.

2.6.1 Test Guidance: ANSI C63.10-2013, Clause 6.7 / FC DA 00-705

This measurement is performed at the low, mid and high frequencies, with modulation.
The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator

were added on the analyzer as gain offset setting there by allowing direct
measurements, with out the need for any further corrections.

The spectrum analyzer is stepped through the spectrum in frequency spans selected to
ensure acceptable frequency resolution. The RBW is set to 100 kHz. The VBW is set to
= 300 kHz. The Peak detector is used, with the trace set to Max Hold.

2.6.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.6.3 Test Equipment
Testing was performed with the following equipment:

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due
EMI receiver Agilent N9038A 6130 2016-06-23 2017-06-23
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06
Attenuator JFW 50FH-020-10 Monitored
DC Blocker MCL BLK-89-S+ Monitored
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.6.4 Test Sample Verification, Configuration & Modifications

The EUT was set to a selected channel with test-specific software. The output was
modulated as in normal operation. The EUT met the requirements without modification.

Test setup diagram for Conducted Spurious Emissions testing:

EUT Attenuator Spectrum Analyzer

2.6.5 Conducted Emissions Data:

LoRa 500 kHz DTS Mode

Low Channel

[ z .. R = F T ; 5 = E T T
g Typs: Log-P mace[123 a8 e g Type: Log X
F|:BW 9.1 kHz FE s TrigFresRun e ot I"\ : Ref Level 37.02 dBm E— ] Trig: Frew Run g THp: Lo eur tart Freq 3.600000000 GHfmu S — s
Woslow T #Aten:28 48 FHNNRN Wsinow * BAtten: 28 dB N Gkl BAmen: 26 4B
Ref Offset 19.02 dB Mkr1 911.790 MHz Ref Offset 19.02 4B Mkr1 903.59 MHz Ref Offset 19.02 4B Mkr1 903.6 MHz
[ggeiiv_Ref 37.02 dBm -—dBm 10 gt Ref 37.02 dBm 27.345 dBm (98l Ref 37.02 dBm - dBm
) r
1 1 1
7 70 4 e
70 ! 10
7o 1w rm
e Py
120 =
210
i -
0 \ | 120 b e s TP Y LN " PN T PP et ot il ""’A“““""“ [ ] i . ]
3
LY - ! ! 5
T ST (TSN T PP FRFFTIY REFR e P TN
Start 150 kHz Stop 30.00 MHz Start 30 MHz Stop 3.600 GHz Istart 3.600 GHz Stop 10.000 GHz
#Res BW 9.1 kHz #VBW 300 kHz Sweep 331.7 ms (1001 pts) [#¥Res BW 300 kHz #VBW 100 kHz Sweep 178.5 ms (1001 pts) JiRes BW 300 kHz #VBW 100 kHz Sweep 178.8 ms (1001 pts)
= srane s s o0 srarus
= —

MID Channel

- - 2 =
: AT e : E Ca
REW 9.1 kHz o T TrgFresRun  AvglHeld> 100108 B s TigFresRun  AvgHad sSrioo top Freq 10.000000000GHz | 1y preemun  vairond 5100
WWoainleow  BAttan: 28 4B LLI IFGalnil ow #Aten: 25 dB o IFGalnLow — #Atten: 28 4B LLI
Ref oot 1902 48 Mkr1 911.790 MHz Ref Ofset1602 4B Mkr1 911.78 MHz| Ref Ofeet 1602 48 Mkr1 911.8 MHz
[ngeian _Ref 37.02 dBm - dBm (9 geiiy_Ref 37.02 dBm 27.215 dBm 9 goiaiv_Ref 37.02 dBm -—-dBm
r
1 1 1
0 7 L] .
7
. :
-2.98|
10 )
0| 20 0
=0 ‘\ <] 330
130 I 1 e R O Y N R S R b b A A 1 et ton bt " .
\u‘ ST AT e e S aa
& m =0 530
B Ao T TR NPT PR MESTR IRy
Start 150 kHz Stop 30.00 MHz [start 30 MHz Stop 3.600 GHz fstart 3.600 GHz Stop 10.000 GHz
[#Res BW 9.1 khz #VBW 300 kHz Sweep 331.7 ms (1001 pts) [*Res BW 100 kHz #VBW 300 kHz Sweep 341.2ms (1001 pts) lRes BW 100 kHz #VBW 300 kHz Sweep 611.7 ms (1001 pts)
Juse aTaus . sTans, s STATUS

This report shall not be reproduced, except in full, without prior written approval of Page 46 of 78
MPB Technologies



Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Plot of Conducted Emissions:

High Channel

Report #: t29e17a184-FCC
Release 1
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Plot of Conducted Emissions: LoRa 125 kHz Mode
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

High Channel

Report #: t29e17a184-FCC
Release 1
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247

ANSI C63.4-2014
ANSI C63.10-2013

High Channel

Report #: t29e17a184-FCC
Release 1
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Plot of Conducted Emissions: FSK (28.8 kHz Rate)
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013
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Display Line 400 d8m "] e ASUENER arker 1 926070000000 M 1 v A S vina|  [POBFEQI0IO0N00000GHE T, .., A
IFGaindlaw — #Atten; 28 dB cerlF NHRHE WGslmilow — #Amen: 26 d8 verlP NHNHN WFGainLaw  #Atten: 28 dB
Ref Offset 1902 4B Mkr1 926,984 MHz Ref Offsst 1902 4B Mkr1 926.07 MHz Ref Ofset 1902 4B Mkr1 §26.1 MHz
10deidiv_Ref 34.00 dBm -—dBm [ggewe_Rer 34.00 dBm 26.209 dBm (g gaidv__Ref 34.00 dBm - dBm
H 3 y 1
40| 240 o -
1 140 4
. ™ '
e | | amam 40 o]
&0 50
60 15 150
®0 » ®0
E0 ¥ % =0
. ot Ao e b b bt et
| Al AL 5 | T
PN ) laaiia s P b i)
Tt s B e er s OTRY ST T Ty
=0 5 =0
Start 150 kHz Stop 30.00 MHz Start 30 MHz Stop 3.600 GHz [Start 3.600 GHz Stop 10.000 GHz
#Res BW 30 kHz #VBW 62 kHz Sweep 33.00 ms (1001 pts) fiRes BW 100 kHz #VBW 300 kHz Sweep 341.2 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 611.7 ms (1001 pts)
= smans = starus sa smamus
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

2.7 Channel Separation

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC Part 15.247

Basic Standard: ANSI C63.10: 2013

Test Personnel: Imran Akram

Date: June 5, 2017(23.6° C,34.5% RH)

EUT status: Compliant

Specification: FCC Part 15.247(a, 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.

2.7.1 Test Guidance: ANSI 63.10 Clause 7.8.2/FCC DA-00-0705A1
This measurement is performed with the EUT transmitter frequency hopping function
active.

The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator
were added on the analyzer as gain offset setting there by allowing direct
measurements, with out the need for any further corrections.

The spectrum analyzer is set for a frequency span wide enough to capture at least two
adjacent channels. The RBW is set to at least 1% of the span. The Peak detector is
used, with the trace set to Max Hold. Channel Separation is displayed with the Marker
Delta function.

2.7.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.7.3 Test Equipment
Testing was performed with the following equipment:

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due

EMI receiver Agilent N9038A 6130 2016-06-23 2017-06-23
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06

Attenuator JFW 50FH-020-10 Monitored

DC Blocker MCL BLK-89-S+ Monitored

2.7.4 Test Sample Verification, Configuration & Modifications

EUT configuration for Channel Separation testing:

EUT

This report shall not be reproduced, except in full, without prior written approval of
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.7.5 Channel Separation Data:

Compliant: The channel separation measured for this device 225 KHz.

Screen Captures from the spectrum analyzer: LoRa 125 KHz FHSS

|th | RFPRESEL [S0@ A | | | SENSE:INT] | ALGHNAUTO  [10:49:11 &M Jun 05, 2017
[Marker 1 A 300.000000 kHz | _. Avg Type: Log-Pwr TRACE[1/2345 6
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE [ Wity

IFGain:Low #Atten: 28 dB DET|P HMNNHM

Ref Offset 19.02 dB AMKr1 300 kHz

19 dBiciv Ref 37.02 dBm -0.029 dB

L ‘1/_\2
T N v N

7o

17.0

7.2

256

-13.0

-23.0

-33.0

-43.0

-53.0

Center 919.5112 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Screen Captures from the spectrum analyzer: FSK 9.6 KHz Mode

Stop Freq 904.000000 MHz

FCC Part 15.247

ANSI C63.4-2014
ANSI C63.10-2013

Ref Offset 19.02 dB
1L%5|deiv Ref 34.00 dBm

PNO: Wide (5 Jrig:FreeRun
IFGain:Low #Atten: 28 dB

Avg Type: Log-Pwr TRACE|1 232456

AvglHold:> 100100 TPE | bkttt
CET|IP MMNMNHMN N

AMKr1 150 kHz
-0.003 dB

240

A2

e A

N/

14.0 ﬂ/ \
4.00

Y

-6.00
16.0 ﬂ -/

, i

o g

-36.0

-46.0

-66.0

Start 902.000 MHz
#Res BW 100 kHz

MEG

#VBW 300 kHz

Stop 904.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC
Release 1

Screen Captures from the spectrum analyzer: FSK 28.8 KHz Mode

| RF [aon  ac | | | SENSEINT| | ALIGHAUTO  [01:25:32 PM Jun 05, 2017

[Marker 1 A 250.000000 kHz Avg Type: Log-Pwr TRACE|1 23 4 5 6
ide 7 Trig:Free Run Avg|Held:> 1004100 THPE | bifffinhi
PNO: Wide ) betlP NN N

IFGain:Low #Atten: 28 dB

Ref Offset 19.02 dB AMKr1 250 kHz

1L%gBIdiv Ref 34.00 dBm -0.023 dB
1A2

EN O .

A JARVIE /

A I N\ N

W |
N

S/
"

-16.0

-26.0

-36.0

-46.0

-66.0

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Center 904.000 MHz
#Res BW 100 kHz

M5G

#/BW 300 kHz

P_!Tﬁ | T T SENZE:INT) TLIGN ALTG [OL2a9 P un s, 2017
Marker 1 500.000000 kHz | Avg Type: Log-Pwr TRACE|1 2345 @
PNO: Wide CpJ Trig: Free Run Avg|Hold:=100/100 TPE [ okt
IFGain:Low #Atten: 28 dB DET|F NMNMNMNN
Ref Offset 19.02 dB AMkr1 500 kHz
lodidiv_Ref 34.00 dBm 0.005 dB
g e
W
240 f\<2\ VAN pa
140 \\ / \ /a/ \U/ \w \ //
4.00 / \ \ |
o ¥ v
6.0
260
-36.0
R0
56,0

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

Center 904.000 MHz

#Res BW 100 kHz #VBW 300 kHz

MSG STATUS
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Release 1

2.8 Number of Hopping Channels

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC Part 15.247

Basic Standard: ANSI C63.10: 2013

Test Personnel: Imran Akram
Date: August 11, 2011(23.6° C,34.5% RH)

Number of Channels: 50

EUT status: Compliant

Specification: FCC Part 15.247(a,1,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.

2.8.1 Test Guidance: ANSI 63.10 Clause 7.8.3 / FCC DA-00-0705A1
This measurement is performed with the EUT transmitter frequency hopping function
active.

The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. The loss from the cable and the attenuator
were added on the analyzer as gain offset setting there by allowing direct
measurements, with out the need for any further corrections.

The spectrum analyzer is set for a frequency span selected to clearly display the
hopping channels. The RBW is set = 1% of the span or to identify clearly the individual
channels set the RBW to less than 30% of the channel spacing or 20dB BW, which ever
is smaller. The Peak detector is used, with the trace set to Max Hold.

2.8.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.8.3 Test Equipment
Testing was performed with the following equipment:

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due

EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06

Attenuator JFW 50FH-020-10 - Monitored

DC Blocker MCL BLK-89-S+ - Monitored
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC
Release 1

2.8.4 Test Sample Verification, Configuration & Modifications
The EUT was operating normally. The EUT met the requirements without modification.

EUT configuration for Radiated Emissions testing:

EUT

Attenuator

2.8.5 Hopping Channel Data:
Compliant: There are 50 hopping channels

LoRa 125 KHz FHSS Mode

Spectrum Analyzer

15.0

-15.0

5G

Ref Offset 19.02 dB

10 dBidiv  Ref 35.02 dBm
|Log

E | RFPRESEL [S0R  AC | | SEMSEINT| | ALIGNAUTO  [10:04:58 AM 2ug 11, 2017
Start Freq 909.500000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast GO Trig: Free Run Avg|Hold:»3/3 TPE |14 Wbt
IFGain:Low #Atten: 30 dB DET|P MM NN N

(ﬂPV“f\FV"rKFVﬂrV”VHFv“rw”f\FV“(\FV“F\FVﬁrv*rwnvwﬁwﬂvﬂrv“fwﬁvﬂrwﬂr\pymvjrvﬂr
V"\i_‘v-'-\

|

Start 909.500 MHz
Res BW 300 kHz

#VBW 910 kHz Sweep 1

STATUS

Stop 928.000 MHz
000 ms (1001 pts)
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

In Multiple Screens = LoRa 125KHz FHSS

RFPRESEL | S0RQ AC SENSE:INT] ALIGN AUTO 10:08:24 AM Aug 11, 2017
o | RFPRESEL |50 aC | | | sEmsEnT| | ALIGNAUTO | 10:07:36 AM Aug 11, 2017 = ‘ | ‘ ‘ ‘ l A I-|- - Log-P" ‘ TRACE =
|ﬁBW 100 kHz Avg Type: Log-Pwr TRACE[1 2345 6 ~ Freq 918.000000 MHz 4 — Trig:Free Run A:ﬂH:f:f,'g‘%g- r TYPE V%AMZ cotpotet
“Wide T Trig: Free Run Avg[Hold:>313 G PNO: Wide () g: E] - Der|P NN N M
i oe ™ #atten: 30 4B oer[P NN N IFGain:Low © #Atten: 30 dB
ain:Low :

Ref Offset 19.02 dB

Ref Offset 19.02 dB .
10 dBidiv Ref 35.02 dBm 3idiv. Ref 35.02 dBm
og

50 /f_\vf_ vaf Vf—\Vrh\V Vrﬁ\/f—\vr vf—\vr vr—\vr Vf—\vr— vaf-—\vmvf L\var Wv/_\Vf Wvﬁvf _\Vﬁvf va’_\\/' WV!'_\Vf WV/’_\VF W\/fjvf va_\vf WVf‘\vf

-15.0
<250
-35.0
-45.0
-55.0
Start 912.000 MHz Stop 918.000 MHz t 918.000 MHz Stop 924.000 MHz
#Res BW 100 kKHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 5 BW 100 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
e STATUS STATUS
= [ REPRESEL [S0G _AC | [ [ GENSENT] [ AIGNAUTO  [in0mazaM ugli, 2017
[Start Freq 924.000000 MHz ] Avg Type: Log-Pwr TACE[1 25456
PNO: Wide 0 1rig: Free Run Avg[Hold:>3/3 TVPE| V1 i
IFGain:Low #Atten: 30 dB DET|P MM NN M

Ref Offset 19.02 dB
1LU dBidiv  Ref 35.02 dBm
og

250 i - " Vam)

VWV Y VIV Y Y[V VY

-250 W

-45.0
650

Start 924.000 MHz Stop 928.000 MHz
#Res BW 100 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture from the spectrum analyzer: 50 Channels ESK 28.8 KHz Mode

5] [ RFPRECEL [ o0 BC ] I [ SEMEETNT] [ ALGH Ao OE o7 4 &M fug 11, 201
Marker 1 24.512500000 MHz | Avg Type: Log-Pwr TR&CE[1 23456
PNO: Fast O Trig: Free Run Avg|Hold:> 100100 TYPE | 1M1 Wikt
IFGain:Low #Atten: 30 dB DET|P MM MMM
Ref Offset 19.02 dB AMkr1 24.513 MHz
10 gBIdiv Ref 35.02 dBm -0.744 dB

2
250_%/\,13‘(nnmnnnﬁnnm ARAVACATATATAVAVANAUATAUAVANAVAVAVAVAVAVAY(WANNAVACA ARANANAWAY nn?

TYVvyvy \ RN RA AR N AARARI wwivwm

——
— |

-45.0
-55.0

Start 901.50 MHz Stop 928.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)
MSG STATUS
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Test Sample: Pearl Fixed

FCC Part 15.247

Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013
In Multiple Screens = FSK (28.8 KHz Mod)
Start Freq 901.500000 MHz | Bvg Type: Log-Pwr TRACE|1_2 245 6t Freq 912.000000 MHz ) Avg Type: Log-Pwr TRACE|1 234 5 €
PNO: Fast Cp0 Trig: Free Run Avg|Hold:> 1001100 T |P b PHO: Fast (v} Trig: Free Run Avg|Hold:>100i{100 TPE EAW
IFGain:Low #Atten: 30 dB DET IFGain:Low #Atten: 30 dB PET
Ref Offset 19.02 dB Ref Offset 19.02 dB
E%gsldiv Ref 35.02 dBm 3idiv. Ref 35.02 dBm
%0 VTN ™ Vi FAN PN A S
V VIV VY VVY \/V\/VVV\/\/V\/VV ViV VYV VY \/V\/\/V
18.0 \ {
5.02 / v
-4.98 v b
50
250 \ﬂ}
350
45,0
550
912.000 MHz Stop 922.500 MHz

Start 901.500 MHz
#Res BW 300 kHz

MSG

Stop 912.000 MHz

#VBW 1.0 MHz Sweep 1.067 ms (2001 ptsf BW 300 kHz #VBW 1.0 MHz
STATUS
t Freq 922.500000 MHz | Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast (o 1rig: Free Run Avg|Hold:>100/100 TYPE| M Yobihfihrihe
IFGainLow © #Atten: 30 dB perlP NNHRN
Ref Offset 19.02 dB
3idiv. Ref 35.02 dBm
)

Iy 4
o R
£ 922.500 MHz Stop 928.000 MHz
5 BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture from the spectrum analyzer: ESK 9.6 kHz Mode

IXxi | RFPRESEL [S0G  aC | | SEMEEINT| | ALIGHNAUTO  [09:32:08 AM Aug 11, 2017
Start Freq 901.500000 MHz | Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast o 1Hg:Free Run Avg[Hold:>3/3 THPE M bkt
IFGain:Low #Atten: 30 dB DETIP MM MMM

Ref Offset 19.02 dB

10 dBidiv = Ref 35.02 dBm
Log

ol LM An moAal /A MAANNY A MY AREEALAY (AW ATATE LY. LA

AP T R I
VIR TR A V\UH

"
. o —

-15.0

Start 901.50 MHz Stop 928.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

sc i) Alignment Completed STATUS
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Test Sample: Pearl Fixed FCC Part 15.247

Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013
In Multiple Screens = FSK 9.6 kHz Mode
m | e rresa e e | ‘ | senszmr] A ‘T f\{GNA:TO |UB:33:3;:2’\EAUQILZUI7 | REPRESEL [S0@  ac | | | SEMSEINT| | ALIGNAUTO  |09:34:36 AM Aug 11,2017
[Stop Freq 912.000000 MHz I ] Trig:Fres Run g Tipe: Log Pur e aner, TFreq 912.000000 MHz . Bvg Type: Log-Pur TACEL 394
IFGain:Low © #Atten: 30 dB oeTP NNNN P \PHo: Fast G ;:tf;:r;: ':;“ AuglHold>313 DET/P NNRN T
Ref Offset 19.02 dB
" Ref Offset 19.02 dB
{9gBidiv _Ref 35.02 dBm ydiv  Ref 35,02 dBm
20 raal y e ~ y NS N y
/ IR IRV EVANIAYAY R ASIRTAVIR / VA

S350

450

Start 901.500 MHz

Stop 912.000 MHz ~o75000 MRz

#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts) . gw 300 kHz #VBW 1.0 MHz
ISG STATUS
| REPRESEL |S0&  aC | | | SENSE:INT| | ALIGKAUTO  [09035:28 4M Aug 11, 2017
t Freq 922.500000 MHz Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast (o 1rig:Free Run Avg|Hold:>313 TVPE| M ik
IFGainiLow  #Atten: 30 dB D[P NN

Ref Offset 19.02 dB
idiv - Ref 35.02 dBm

VPN NS
\/ (WA
\ \

y y

IS

£ 922.500 MHz

Stop 928.000 MHz
s BW 300 kHz

Sweep 1.067 ms (2001 pts)

STATUS

#VBW 1.0 MHz
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.9 Time of Occupancy

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Test Personnel: Imran Akram Standard: FCC PART 15.247
Date: June 5, 2017(23.6° C,34.5% RH) Basic Standard: ANSI C63.10: 20013

EUT status: Compliant

Specification: FCC Part 15.247 (a, 1, 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.

2.9.1 Test Guidance: ANSI 63.10 Clause 7.8.4 / FCC DA-00-0705A1
This measurement is performed with the EUT frequency hopping function active.

The RF output of EUT with an antenna connector is fed to the input of the spectrum
analyzer through appropriate attenuation. If the EUT antenna is integral to the device,
an antenna is placed to capture the transmitted signals.

The spectrum analyzer is set for Peak detection over a 0 Hz frequency span (time
domain) centered on a hopping channel. The RBW shall be < Channel spacing and
where possible RBW should be set >> 1/T, where T is the expected dwell time per
channel. VBW = RBW. The sweep time is adjusted to clearly capture one transmission.
The Dwell time is measured with the Marker Delta function.

The sweep time is adjusted to clearly capture one transmission. The Dwell time is
measured with the Marker Delta function.

Another sweep is set to capture enough transmission events to calculate the number of
events within the specified period of time.

2.9.2 Deviations From The Standard:

There were no deviations from the EUT setup or methodology specified in the standard.
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Test Sample: Pearl Fixed

Gateway

FCC ID: 2ALEPT0004438

2.9.3 Test Equipment

Testing was performed with the following equipment:

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a184-FCC

Release 1

Equipment Manufacturer Model # Asset # | Calibration Date | Calibration Due

EMI receiver Agilent N9O038A 6130 2016-06-23 2017-06-23
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06

Attenuator JFW 50FH-020-10 Monitored

DC Blocker MCL BLK-89-S+ Monitored

2.9.4 Test Sample Verification, Configuration & Modifications

The EUT was operating in normal mode. The EUT met the requirements without

modification.

EUT configuration for Dwell Time testing:

EUT

2.9.5 Dwell Time Data:

125 KHz FHSS Mode

Measured Dwell time = 390.5 ms

Number of eventsin20s=1

Margin = 400ms — 390.5ms = 9.5 ms

FSK 9.6 KHz

Measured Dwell time = 199 ms

Number of events in 20 s =2

Margin = 400ms — 398ms = 2 ms

This report shall not be reproduced, except in full, without prior written approval of
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Spectrum Analyzer

FSK 28.8 KHz
Measured Dwell time = 66 ms

Number of eventsin 20 s =4

Margin = 400ms — 264ms = 136 ms
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Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Screen Capture: LoRa 125KHZ FHSS Mode

Report #: t29e17a184-FCC
Release 1

X [ RF PRESEL | S0%  AC | T [ SENSEINT] T ALIGNAUTD 110555 AM Jun s, 2017
Marker 1 390.500 ms Trig Delay-50.00 ms  Avg Type: Log-Pwr TRACE1 23455
PNO: Wide 50 119 Video TYPE |\t
IFGain:Low #Atten: 28 dB DET|IP MHHNMNMN
Ref Offset 19.02 dB AMkr1 390.5 ms
E%gBIdiv Ref 37.02 dBm 0.48 dB
T
1A2
27.0 Az"ll TR Y T 1) b B el B AR b L b Lo il L) B bl r—T-
17.0
702 TRIZ LWL
-2.98
Waiting for trigger
-13.0
230
33.0
-43.0
-£3.0
Center 919.511200 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 500.0 ms (1001 pts)
MSG STATUS

[Marker 1 20.0000 ms

| Trig Delay-50.00 ms

PNO: Wide () Trig: Video

Avg Type: Log-Pwr

TRACEI1 234506
T PE Wbt ehfobfnt
DET|IP NN MMM

Res BW 100 kHz

MSG

IFGain:Low #Atten: 28 dB
Mkr1 20.00 ms
10 gBIdiv Eszo;f?sf&g%oazngls 27.21 dBm
1

270

17.0

702 TRIG LWL
-2.88 =

-13.0

-23.0

-33.0 b WJ k "J L L)

430 —M%Hj W_L" 'H ..L 4 J Ny ',.,r MH,, LM* ‘rJ fﬂdl
-53.0

Center 919.511200 MHz Span 0 Hz

#VBW 300 kHz

Sweep 20.00 s (1001 pts)

STATUS

Screen Capture from the spectrum analyzer: Dwell time in 20 Sec
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Screen Capture FSK (9.6 KHz)

Report #: t29e17a184-FCC
Release 1

FF (502 AC | [_SENEEINT] T

ALIGN AUTO

[01:55:00 PMJun 05, 2017

Marker 1 A 199.000 ms Trig Delay-50.00 ms
PHO: Wide (o0 11g: Video
IFGain:Low #Atten: 28 dB

Ref Offset 19.02 dB
Ref 34.00 dBm

Avg Type: Log-Pwr
Avg|Hold: 91100

TRACEI] 23456
TWPE | V] iobeiocinkyiohe
DETIF MM MM N

AMkr1 199.0 ms
-0.281 dB

E% dBidiv
1A2

240 >J(2

14.0

TRIG LYL|

4.00

-6.00

‘ Waiting for trigger

-16.0

-26.0

-46.0

-36.0 [ip mﬂh’w w

R

-56.0

Center 915.000000 MHz
Res BW 62 kHz

MEG

#VBW 300 kHz

Span 0 Hz
Sweep 500.0 ms (1001 pts)

STATUS

I = | T T ENCETT] T
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Screen Capture from the spectrum analyzer:
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Screen Capture: FSK (28.8 KHz)
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Screen Capture from the spectrum analyzer: Dwell time in 20 Sec
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.10 EUT Positioning Assessment

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Test Personnel: Standard: FCC PART 15.247
Date: Basic Standard: ANSI C63.4-2014

EUT status: N/A

Comments: EUT is not a handheld or portable device. It installed in fix one orientation
in its final installation.

Specification: ANSI C63.4-2014, Clause 6.3.2.1

Portable, small, lightweight, or modular devices that may be handheld, worn on the body,
or placed on a table during operation shall be positioned on a non-conducting platform, the
top of which is 80 cm above the reference ground plane. The preferred area occupied by
the EUT arrangement is 1 m by 1.5 m, but it may be larger or smaller to accommodate
various sized EUTs. For testing purposes, ceiling- and wall-mounted devices also shall be
positioned on a tabletop. In making any tests involving handheld, body-worn, or ceiling-
mounted equipment, it is essential to recognize that the measured levels may be
dependent on the orientation (attitude) of the three orthogonal axes of the EUT. Thus,
exploratory tests as specified in 8.3.1 shall be carried out for various axes orientations to
determine the attitude having maximum or near-maximum emission level.
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Test Sample: Pearl Fixed
Gateway
FCC ID: 2ALEPT0004438

Report #: t29e17a184-FCC
Release 1

2.11 Radiated Spurious Emissions

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Standard: FCC PART 15.247

Basic Standard: ANSI C63.10-2013

Test Personnel: Imran Akram/Henry
Cookeygam

Date: 2017-06-05/06 (23.63° C,34.5 % RH)

EUT status: Compliant

Specification: FCC PART 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 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 815.209(a) (see §15.205(c)).

Restricted Bands of Operation:

MHz MHz MHz MHz MHz GHz GHz
0.0900000 — 8.2910000 - 16.804250 - 162.01250 - 1660.0000 — 3.6000000 — 14.470000 —
0.1100000 8.2940000 16.804750 167.17000 | 1710.0000 4.4000000 14.500000
0.4950000 - 8.3620000 - 25.500000 - 167.72000 - 1718.8000 — 4.5000000 — 15.350000 —
0.5050000 l 8.3660000 25.670000 173.20000 l 1722.2000 5.1500000 16.200000
2.1735000 - 8.3762500 - 37.500000 - 240.00000 — 2200.0000 — 5.3500000 — 17.700000 —
2.1905000 8.3867500 38.250000 285.00000 2300.0000 5.4600000 21.400000
4.1250000 - 8.4142500 - 73.000000 - 322.00000 - 2310.0000 — 7.2500000 — 22.010000 —
4.1280000 8.4147500 74.600000 335.40000 2390.0000 7.7500000 23.120000
4.1772500 - 12.290000 - 74.800000 - 399.90000 — 2483.5000 — 8.0250000 — 23.600000 —
4.1777500 12.293000 75.200000 410.00000 2500.0000 l 8.5000000 24.000000
4.2072500 - 12.519750 - 108.00000 - 608.00000 — 2655.0000 — 9.0000000 — 31.200000 —
4.2077500 12.520250 121.94000 ** 614.00000 2900.0000 9.2000000 31.800000
5.6770000 - 12.576750 - 123.00000 - 960.00000 — 3260..0000 — 9.3000000 — 36.430000 —
5.6830000 12.577250 138.00000 ** 1240.0000 *** 3267.0000 9.5000000 36.500000
6.2150000 - 13.360000 - 149.90000 - 1300.0000 — 3332.0000 — 10.600000 — Above
6.2180000 13.410000 150.05000 l 1427.0000 *** 3339.0000 12.700000 38.600000
6.2677500 - 16.420000 - 156.52475- 1435.0000 — 3345.8000 — 13.250000 —
6.2682500 16.423000 156.52525 1626.5000 3358.0000 13.400000
6.3117500 - 16.694750 - 156.70000 - 1645.5000 — 3500.0000 —
6.3122500 16.695250 156.90000 1646.5000 3600.0000 -

| usonly ** Canada 108 — 138 MHz ** Canada 960 — 1427 MHz [ Canada only
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.8.1 Test Guidance: ANSI C63.10-2013, Clause 13.5, Clause 6 / FCC DA00-705

From 9 kHz to 150 kHz (resolution bandwidth of 200 Hz) and from 150 kHz to 30 MHz
(resolution bandwidth 9 kHz) measurements are performed with a loop antenna (as per
KDB 460108).

From 30 MHz to 1000 MHz, measurements are performed with a broadband biconilog
antenna and a resolution bandwidth of 120 kHz.

Above 1000 MHz, measurements are performed with a DRG Horn antenna or a
Standard Gain horn, and a resolution bandwidth of 1 MHz. The EUT is raised to 150 cm
above the ground plane, and the area between the EUT and the antenna mast is
covered with RF absorbent material.

The scan is performed at discreet increments of turntable azimuth and antenna height,
which are selected in accordance with the applicable standard in order to assure capture
of frequencies of interest. Optimization is performed based on the scan data.

Frequencies having peak emissions within 10dB of the limits are optimized. The EUT is
rotated in azimuth over 360 degrees and the direction of maximum emission is noted.

Antenna height is varied from 1 — 4 meters at this azimuth to obtain the maximum
emission. Then the maximum level is measured with the appropriate detector and
recorded. Up to 1 GHz, measurements are performed with a Quasi-Peak detector.
Above 1 GHz, measurements are recorded with Peak and/or Average detectors, as
applicable.

2.8.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.

2.8.3 Uncertainty of Measurement:

The factors contributing to uncertainty of measurement are identified and calculated in
accordance with UKAS (United Kingdom Accreditation Service) document “Lab 34, The
Expression of Uncertainty in EMC Testing, Aug 2002.” as based on the “ISO Guide to
the Expression of Uncertainty in Measurement, 1995.”

This uncertainty estimate represents an expended uncertainty expressed at
approximately 95% confidence using a coverage factor of k = 2.

Test Method Frequency Uncertainty
Radiated Emissions Level 30 MHz — 1 GHz +4.6 dB
Radiated Emissions Level 1 GHz - 26.5 GHz +5.31 dB
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI| C63.10-2013
2.8.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # Calibration Gl e
Date Due
ETC-SW-
EMC Software UL Ver. 9.5 EMC 2.1 N/A
EMI receiver Agilent N9038A 6130 2016-06-23 2017-06-23
Loop Antenna EMCO 6502 10868 2017-03-29 2019-03-29
Biconilog ARA LPB-2520/A 4318 2016-05-18 2018-05-18
Antenna
DRG Horn EMCO 3115 19357 2016-08-24 2018-08-24
Humidity/Temp | Extech Ins. 42270 5892 2017-04-06 | 2018-04-06
Logger Corp.
Low Noise MITEQ JS43- 4354
Amplifier (1 — 01001800-21- Monitored
18 GH?z) 5P

2.8.5 Test Sample Verification, Configuration & Modifications

The EUT was set to a selected channel with test-specific software. Non hopping 125 KHz
LoRa FHSS MID channel was selected for Radiated Emission.

The EUT met the requirements without modification.

Test setup diagram for Radiated Spurious Emissions testing:

80 cm

Electrical Centre of Antenna

i

EUT

3 metres

Ground Plane

Turntable

|

Measurement
Equipment
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.8.6 Radiated Emissions Data:

The emissions data are presented in tabular form, showing turntable azimuth, antenna
height and polarization, the uncorrected spectrum analyzer reading, the correction
factors applied, the net result, the value of the limit at the frequency investigated, and
the Delta between the result and the limit.

Meter Reading in dBuV + Antenna Factor in dB/m + Gain/Loss Factor in dB =
Corrected Field Strength in dbuV/m.

Delta = Field Strength - Limit

Notes:

When a preamp is used, the resulting gain is compensated, producing a negative
value for the Cable Loss.

Measurements reported are the result of adjusting the turntable azimuth and
antenna height to obtain the maximum EUT emission. This may produce a
different reading than the plot trace. The plot is a Peak Hold function obtained at
discreet increments of height and azimuth, while the reported measurement is
obtained with the appropriate Quasi Peak or Average detector after the height and
azimuth have been adjusted for maximum emission.

Preliminary scans were performed for all channels in Transmit modes. The
midband channel 919.5112 MHz with125 KHz modulation was selected as the
worst-case condition for detailed examination.

In Transmit mode, the EUT was assessed up to 10.0 GHz.

Negative values for Delta indicate compliance.

Raw Antenna | Cable Corrected | FCC 15.209
Freq. Freq. reading Factor Loss Reading Limit Delta | Azimuth Height
Marker | [MHz] [dBpv] Det [dB/m] [dB] [dBpv/m] [dBuv/m] [dB] [Deg] [em] Polarization
1 768.0166 11.89 QP 24.4 5.8 42.09 46.02 -3.93 215 100 Horizontal
1 674.9911 14.5 QP 23.5 5.5 43.5 46.02 -2.52 41 118 Vertical
1 1485.0 55.49 PK 25.3 -35.1 45.69 53.98 -8.29 252 192 Horizontal
1 1485.0 52.74 Av 25.3 -35.1 42.94 53.98 -11.04 252 191 Horizontal
2 1485.0 57.41 PK 25.3 -35.1 47.61 53.98 -6.37 33 195 Horizontal
2 1485.0 54.52 Av 25.3 -35.1 44.72 53.98 -9.26 33 194 Horizontal
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

Plot of Radiated Emissions: Measuring Antenna 1% Orientation
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Plot of Radiated Emissions: Measuring Antenna 2" Orientation
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Test Sample: Pearl Fixed

FCC Part 15.247

Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
6 Jun 2817 B8 38:56
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Test Sample: Pearl Fixed

FCC Part 15.247

Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
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Test Sample: Pearl Fixed

FCC Part 15.247

Report #: t29e17a184-FCC

Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

2.12 RF Exposure

Test Lab: Electronics Test Centre, Airdrie EUT: Pearl Fixed Gateway
Test Personnel: Standard: FCC PART 15.247
Date:

EUT status: Compliant

Compliant: Environmental Assessment to be provided in a separate Exhibit.
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

3.0 TEST FACILITY

3.1 Location

The Pearl Fixed Gateway was tested for emissions at the Electronics Test Centre
laboratory located in Airdrie, Alberta, Canada. The Radio Frequency Anechoic Chamber
(RFAC), identified as Chamber 1, has a usable working space measuring 10.6 m long x
7.3 m wide x 6.5 m high.

Measurements taken at this site are accepted by Industry Canada as evidence of
conformity per registration file # 2046A. This site is also listed with the FCC under
Registration Number CA2046.

The floor, walls and ceiling consist of annealed steel panels. The walls and ceiling are
covered with ferrite tile, augmented by RF absorbant foam material on the end wall
nearest the turntable, and on the adjacent walls and the ceiling. The chamber floor
supports a 15 cm high internal floor, constructed of annealed steel panels, that forms
the ground plane, and is bonded to the chamber walls.

The 3-m diameter turntable is flush-mounted with the floor. A sub-floor cable-way is
provided to route cables between the turntable pit and EUT support equipment located
in the Control Room. Cables reach the EUT through an opening in the centre of the
turntable.

Test instrumentation and EUT support equipment is located in the Control Room,
consisting of two shielded vestibules joined together at the side of the main room.
Cables are routed through bulkhead panels between the rooms and the test chamber as
required. Power feeds are routed into the main room and vestibules through line filters
providing at least 100 dB of attenuation between 10 kHz and 10 GHz.

Either floor mounted or table-top equipment can be tested at this facility.

3.2 Grounding Plan

The Pearl Fixed Gateway was placed at the centre of the test chamber turntable on top
of an 80-cm high polystyrene foam table. The EUT was grounded according to Tektelic
Communication Inc. specifications.

3.3 Power Supply

All EUT power was supplied by an internal rechargeable battery. There is no EUT
function while the battery is charging.

3.4 Emissions Profile

Ambient emission profiles were generated throughout the tests and are included in the
test data.
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Test Sample: Pearl Fixed FCC Part 15.247 Report #: t29e17a184-FCC
Gateway ANSI C63.4-2014 Release 1
FCC ID: 2ALEPT0004438 ANSI C63.10-2013

End of Document

This report shall not be reproduced, except in full, without prior written approval of Page 78 of 78
MPB Technologies



