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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 ANSI C63.4-2014 and ANSI C63.10-2013. All test
procedures, limits, criteria, and results described in this report apply only to the Tektelic
Communication Inc. Kona Pico 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: Kona Pico Gateway

Frequency Range 923.3 -927.5 MHz

Type of Modulation | LoRa 500KHz DTS

2.7 dBi gain, type: dipole mfr: Airgain,
model: ET830DBLTRPSMA

Lora Radio
Associated Antenna

Model# / Serial# T0004313/1647D0015 (see note below)

Mfr: CLICK Technology Co.
p/n CPS012D050200U, 100-240VAC 0.4A

Mfr: TRIAD switching power supply,
p/n WSU050-2000, 100-240VAC 0.4A

Power supply:

This product is a wireless LoRa gateway device with external antennas. It may
incorporate a 3G/4G WILAN backhaul module, FCC ID O7P-362.
WiFi module and antenna gain analysis from vendor are provided in Appendix.

Note: Both model T0004313 and T0O004471 were evaluated. T0004313 was chosen
since it provided the worst emission results.

Both model use identical electrical host board. The only difference is the WiFi module,
which is what makes the product variation.

14 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.

This report shall not be reproduced, except in full, without prior written approval of Page 5 of 54
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The environmental conditions are recorded during each test, and are reported in the
relevant sections of this document.
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15 Scope of Testing

Tests were performed in accordance with FCC Part 15.247, ANSI C63.4-2014, and
ANSI C63.10-2013 as referenced in FCC KDB 558074 D01 v04 for DTS.

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 7 of 54
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Report #: t29e17a238-FCC
Releasel

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 Kona Pico Gateway none see §2.1 Compliant
Occupied . .
2.2 Bandwidth 15.247(a) Kona Pico Gateway none see § 2.2 Compliant
23 Max Output Power | 15.247(d) Kona Pico Gateway none see §2.3 Compliant
2.4 Power Spectral 15.247(e) Kona Pico Gateway none see §2.4 Compliant
Density
25 Band Edge 15.247(d) Kona Pico Gateway none see §2.5 Compliant
2.6 Cono_lucted 15.247(d) Kona Pico Gateway none see § 2.6 Compliant
Spurious
2.7 EUT Position ANSI C63.4 Kona Pico Gateway - - n/a
2.8 Radiated Spurious 15.205, 15.209 Kona Pico Gateway none see §2.8 Compliant
15.247(d)
29 Radiated _Spurlous 15.209 15.247(d) Kona Pico Gateway none see §2.9 Compliant
(Co-Location)
2.10 RF Exposure 15.247(i) Kona Pico Gateway none see § 2.10 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 8 of 54
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2.1 AC Power Line Conducted Emissions: Transmit Mode

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Test Personnel: David Raynes Standard: FCC Part 15.207
Date: August 3, 2017 (21.3°C,37.7% RH) Basic Standard: ANSI C63.4: 2014

EUT status: Compliant

Specification: Part15-207

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
This report shall not be reproduced, except in full, without prior written approval of Page 9 of 54
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FCC ID:2ALEPT0004280 ANSI C63.4-2014
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2.1.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # CellsrETen CellbrETey
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 AC/DC Adaptors. EUT is in transmitting mode. Two AC/DC
power adaptor of different manufacturer are tested for conducted emission with EUT.

Mfr: CLICK Technology Co. p/n CPS012D050200U, 100-240VAC 0.4A

Mfr: TRIAD switching power supply, p/n WSUO050-2000, 100-240VAC 0.4A

The EUT met the requirements without modification.

Test setup diagram:

// ¥
<.,

° ® 10cm #| 10cm e
I A || /
S)g % 80 cm
41 v

Bonded to Grounplane
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Releasel

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 DTS mode using mid-channel.

There are two AC/DC adaptor variant are used to perform the conducted emission.

Raw LISN Cable | Corrected SCL Lny Delt
Freq. Freq. | reading Factor | Loss Reading Limit elta
Marker | (MHz) | (dBupv) | Det. | (dB/m) (dB) (dBuVv) (dBuVv) (dB) L/N
1 .15309 27.57 Av .8 10 38.37 55.83 -17.46 L
1 .15533 26.2 Av 7 10 36.9 55.71 -18.81 N

Av = Average Detector

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

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

Negative values for Delta indicate compliance.

The Ground Bond was measured and found to be 1.1 mQ.

This report shall not be reproduced, except in full, without prior written approval of
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Plot of Conducted Emissions: Line (Adaptor-1)

3 Aug 2817 14:13:49

i 18ELECTRDNICS TEST CENTRE
Conducted RFI Uoltage
Tektel ic Communicotions Inc
188 Konet Pica Gatewoy
Click Technology FPS
Line 1 Line
og Job 128el7c0238 Scon B2
[]%]
79
0
S FCC Parit 15287 Guals—peak
S 66
g
~ FCC Porti!5-287 Average
50
aghlhid
368 ﬂA&AVN 1
28
15
Freguency (MH=2
Range C(MHz1 Det RBW  UBW / Avg Tup Sueep Pts  *5up|
1:.15-38 PEAK Sk 308k / Uolt Aug Ze/decode 15k 3/M

Plot of Conducted Emissions: Neutral

3 Aug 2817 14:89:16
Conducted RFI Uoltaoge

Tektelic Communicotions Inc.
189 Kono Pico Gatewoy

Click Technology PS5

Line 2 Neutral

Job 1298170238 Scon 01

ELECTRONICS TEST CENTRE

58

1G]

78
FCC iPapt]5-287 Quais—pgaok

54

/]

ort19-287  Averaoge

(dBuVolts)

50

4p)-{) A
39 \. MrM M R ATl ST T AL O

A
LU

T

20

Fr‘equemcg CMH=2

Ronge CHHz) Det  RBW  UBW / Aug Tup Susep Pte  ¥5up]
1:.15-38 PEAK Sk BBk / UBIt hAvg 2s/decede 12k /M

This report shall not be reproduced, except in full, without prior written approval of Page 12 of 54
MPB Technologies



Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC

FCC ID:2ALEPT0004280 ANSI C63.4-2014 Releasel
ANSI C63.10-2013

Plot of Conducted Emissions: Line (Adaptor-2)

J Aug 2817 14:37:82
Conducted RFI Uoltage

Tektelic Communications Inc

EjELECTRDNICS TEST CENTRE

188 Kenet Pica Gatewoy
Tricad Power Supply
Line 1 Line
og Job 128el70238 Scon 66
[]%]
79
0
L — FOC Pabt15-287 Oucis-peak
S 66
2 e
z il FCC Port15-287 Average
BBUW
o V'A VM . Rt
368 f F R [t
28
15 1 18 36
Freguency (MH=2
Range C(MHz1 Det RBW  UBW / Avg Tup Sueep Pts  *5up|
1:.15-38 PEAK Sk 308k / Uolt Aug Ze/decode 15k 3/M

Plot of Conducted Emissions: Neutral

3 Aug 2817 14:31:308
Conducted RFI Uoltaoge

Tektelic Communicotions Inc.
189 Kono Pico Gatewoy

Triod Power Supply

Line 2 Neutral

Job 1296170238 Sceon 85

@ELECTRDNICS TEST CENTRE

58

1G]

78
FGC Parit15-287 Ouois—peak

54

(dBuVolts)

¥

C Partl5-287 B Averoge

50

40 M e T g

3@ 4 \’\ v|(¥ | ’II \” T
26
15 1 ] 38
Ronge CHHz) Det  RBW  UBW / Aug Tup Susep Pte  ¥5up]
1:.15-38 PEAK Sk BBk / UBIt hAvg 2s/decede 12k /M

This report shall not be reproduced, except in full, without prior written approval of Page 13 of 54
MPB Technologies



Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

Plot of Test Chamber Ambient: (measurement noise floor): Line
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2.2 Channel Occupied Bandwidth

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Test Personnel: Imran Akram Standard: FCC PART 15.247
Date: August 17, 2017 (23.0°C,32.4% RH) Basic Standard: ANSI C63.10-2013

FCC OET KDB 558074

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.

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

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.

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
2 (3 * 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 # Cal. Date Cal. 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

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.
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Test Sample: Kona Pico Gateway FCC Part 15.247
FCC ID:2ALEPT0004280 ANSI| C63.4-2014
ANS| C63.10-2013

Test setup diagrams for Occupied Bandwidth testing:
Conducted:

Report #: t29e17a238-FCC

EUT Attenuator

Spectrum Analyzer

2.2.5 Channel Occupied Bandwidth Data:
Lora 500 KHz DTS

99%
6 dB Limit
OBW 6 dB
Freq. OBW
Channel [MHz] [kHz] [KHZ] OBW
Low 923.3 622.9 681.87 2 500 KHz
Mid 925.1 622.7 681.22 2 500 KHz
High 927.5 621.9 681.02 2 500 KHz
Screen Captures from the spectrum analyzer:
1 | RF [s0e  acC | | | SEMSEINT| | SLIGHAUTO  [03:20:41PM Aug 17, 2017
Sweep Time 1.00 ms ‘ Center Freq: 923.300000 MHz Radio Std: None
(] Trig: Free Run Avg|Held:>10/10
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.00 dBm
Log
25.0
15.0
500
_.A-//
500 ‘L\“
o n
4150 LT
250
350
-45.0
5.0
Center 923.3 MHz Span 2 MHz
[tRes BW 100 kHz #VBW 300 kHz Sweep 1ms
QOccupied Bandwidth Total Power 35.3 dBm
681.87 kHz
Transmit Freq Error -1.496 kHz OBW Power 99.00 %
x dB Bandwidth 622.9 kHz x dB -6.00 dB
isc i) Alignment Completed STATUS
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Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

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

Screen Captures from the spectrum analyzer

Report #: t29e17a238-FCC
Releasel

(Xi | RF [s0Q  ac | |

| SENSE:INT| |

ALIGN AUTO

|03:37.01PM Aug 17, 2017

Marker 1 --- Hz

‘ Center Freq: 925.100000 MHz

| #IFGain:Low

T Trig:Free Run
#Atten: 30 dB

Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

10 dBldiv Ref 35.00 dBm

ILog

250

15.0

a.00
-5.00

.

-15.0

-26.0
-36.0

-45.0

-56.0

Center 925.1 MHz
Res BW 100 kHz

#VBW 300 kHz

Span 2 MHz
Sweep 1ms

hsc| i) Alignment Completed

Occupied Bandwidth Total Power 35.0 dBm
681.13 kHz
Transmit Freq Error -1.215 kHz OBW Power 99.00 %
x dB Bandwidth 622.7 kHz x dB -6.00 dB
MSG STATUS
Screen Captures from the spectrum analyzer
[ | RF |oon  ac | | | SENSEINT]| | ALIGHAUTO  [03:40:59PM Aug 17, 2017
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: None
T Trig:Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.00 dBm
liLeg
25.0
15.0
5.00
-5.00 i
15,0 T
[
-25.0
-35.0
-45.0
-55.0
Center 927.5 MHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms
QOccupied Bandwidth Total Power 35.0 dBm
681.02 kHz
Transmit Freq Error -1.136 kHz OBW Power 99.00 %
x dB Bandwidth 621.9 kHz x dB -6.00 dB

STATUS
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

2.3  Max Output Power

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Test Personnel: David Raynes/Imran Akram  Standard: FCC PART 15.247
Date: August 03, 2017 (21.3°C,37.7% RH) Basic Standard: ANSI C63.10: 2013

FCC OET KDB 558074

EUT status: Compliant

Specification: FCC Part 15.247(b, 3)

Criteria  (3) For systems using digital modulation in the 902-928 MHz bands: 1 Watt.

2.3.1 Test Guidance: ANSI C63.10-2013, Clause 11.9.1.1, Clause 7.8.5/ FCC OET KDB
558074 Section 9.2.2.2

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.

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 # Cal. Date Cal. 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: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

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:

EUT Attenuator Spectrum Analyzer

2.3.5 Peak Output Power Data

Lora 500 KHz DTS

Out Put Out Put
Freq. Power Power Limit Margin
Channel [MHZz] (dBm) (dBm (dB)
Low 923.3 27.47 30 2.53
Mid 925.1 27.41 30 2.59
High 927.5 27.56 30 2.44
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Test Sample: Kona Pico Gateway FCC Part 15.247
FCC ID:2ALEPT0004280 ANSI| C63.4-2014

ANSI C63.10-2013

Report #: t29e17a238-FCC

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 Free Run (Duty Cycle 298%)

Trace Average 100 traces in power Averaging (RMS)

Power measured

band edge.

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

Screen Captures from the spectrum analyzer

|ntegration BW 681.87 kH=z Center Freq: 923.300000 MHz Radio Std: None

] Trig: Free Run Avg|Hold:>100/1100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 19.04 ¢B
10 dBidiv Ref 35.00 dBm

Log
260

180

c 0 ‘/‘/\A\AMMAMJVW\MMNMMMFMHWA\\\

o0 /" N

~
5.0 7] M

250 HW“NJH "

-35.0

-45.0

-55.0

Center 923.3 MHz Span 1.023 MHz
Res BW 10 kHz VBW 100 kHz Sweep 12.26 ms

Channel Power

27.47 dBm s681.9 kHz [}
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

Screen Captures from the spectrum analyzer:

IIntegration EW 681.13 kHz | Center Freq: 925.100000 MHz Radio Std: None
] Trig: Free Run Avg|Heold:>100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 19.04 dB
10 dBidiv Ref 35.00 dBm
JLog
250
15.0
N T U
5.00 //IP A’\\\\
-5.00 v N
150 -] .
P - W/w—’" ‘\'\\,\,\
-35.0 V\l\/\f
-45.0
-55.0
Center 925.1 MHz Span 1.022 MHz
Res BW 10 kHz VBW 100 kHz Sweep 12.26 ms
Channel Power
27.41 dBm /681.1 kHz ||}
Screen Captures from the spectrum analyzer:
'Eoints 2000 | Center Freq: 927500000 MHz Radio Std: None
] Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 19.04 dB
10 dBidiv Ref 35.00 dBm
ILog
250
150 T Sy Ay
5.00 /“ “"\
-5.00 f/ \\*\
150 L] M,
260 Vbl [
-35.0
-45.0
-56.0
Center 927.5 MHz Span 1.022 MHz
Res BW 10 kHz VBW 100 kHz Sweep 12.26 ms|
Channel Power
27.56 dBm /681 kHz [}
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

2.4 Power Spectral Density

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Test Personnel: Imran Akram Standard: FCC PART 15.247
Date: August 17, 2017 (23.0°C,32.4%RH) Basic Standard: ANSI C63.10: 2013

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
EMI receiver 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: Kona Pico Gateway
FCC ID:2ALEPT0004280

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

Report #: t29e17a238-FCC
Releasel

2.4.4 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 Peak Power Spectral Density testing:
Conducted:
EUT Attenuator Spectrum Analyzer
2.4.5 Peak PSD Data
500 KHZ DTS
Freq. PSD PSD Limit Margin
Channel [MHZz] (dBm) (dBm (dB)
Low 923.3 7.668 8 0.332
Mid 925.1 7.565 8 0.435
High 9275 7.416 8 0.584
Screen Capture from Spectrum Analyzer:
LX) | REPRESEL |S0@ A | | | SEMSEINT| | ALIGNAUTD 032455 PM Aug 17, 2017
Marker 1 923.089000000 MHz | . Avg Type: RMS TRACE|1/2345 6
PNO: Wide 0 11ig: Free Run Avg|Hold:>100/100 TrPE imm
#Atten: 30 dB DET

9.02

-0.98

-1

=210

-3

-41.0

510

-61.0

| Lkle]

IFGain:Low

Ref Offset 19.02 dB

Mkr1 923.089 MHz

10 dBidiv
Log

Ref 19.02 dBm 7.668 dBm
0|1
fmww“”‘f ot ottt u.'m“n%wwm“\
o S
) MN A

Center 923.3000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz*

Sweep 136.1 ms (1001 pts)

STATUS

Span 1.000 MHz
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

Screen Capture from Spectrum Analyzer:

] | REPRESEL [So@  aC | | | SEMSEINT] | ALIGNAUTD  [0335:34PM Aug 17, 2017

Marker 1 924.889000000 MHz | . Avg Type: RMS TRACE[1 23456

PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| &, Wbt

IFGain:Low #Atten: 30 dB DET|A NHNNMNN

Ref Offset 19.02 dB Mkr1 924.889 MHz

jodsidiv__Ref 19.02 dBm 7.565 dBm
o9

1
9.02

W‘Fu_‘_ AL sl A.nla-m_ud.ww
0.98 ‘f‘,/fx M\\L\h
410 7 .,ﬁ‘
o ey

i i

S1.0

£1.0

710

Center 925.1000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 136.1 ms (1001 pts)

| Lik2e] STATUS

Screen Capture from Spectrum Analyzer:

ixi | RFPRESEL [S0@  ac | | | SEMSENT] [ ALIGHNAUTO  [03:42:16PM Aug 17, 2017
Marker 1 927.289000000 MHz | . Avg Type: RMS TRACE(1/2345 6
PNO: Wide g0 Trig: Free Run Avg|Hold:>100/100 TYPE| & iliulvibohi

IFGain:Low #Atten: 30 dB DET|A MMNMNNN

Ref Offset 19.02 dB Mkr1 927.289 MHz

1L%gBldiv Ref 19.02 dBm 7.416 dBm

1
9.02

IM‘WWIF“"' Tt A bt et Tt T vm‘)qm
098 ‘Jf/./fg m\m
-110 },‘1 ,'11
210 Mi \'“m
o "

-41.0

510

£1.0

7.0

Center 927.5000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 136.1 ms (1001 pts)

isg STATUS
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

2.5 Band Edge Attenuation

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Test Personnel: David Raynes Standard: FCC PART 15.247
Date: August 3, 2017 (21.3°C,37.7% RH) Basic Standard: ANSI C63.10: 2013

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 §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a)
(see §15.205(c)).

2.5.1 Test Guidance: ANSI C63.10-2013 Clause 11.13.2 & 6.10.4, 6.10.6 / FCC OET KDB
558074

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.

2.5.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.
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Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

2.5.3 Test Equipment

Testing was performed with the following equipment:

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

Report #: t29e17a238-FCC
Releasel

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

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
923.3 65.517 dBc 20 dBc
Lora 500KHz DTS
927.5 30.723 dBc 20 dBc
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

Screen Capture from the spectrum analyzer: Lower Band Edge (DTS)

] | REPRESEL [S0&  acC | | | SEMSEINT] | ALIGNAUTD  [02:17:16 AM Aug03, 2017

Marker 1 -21.181200000 MHz | Avg Type: Log-Pwr TRaCE[12345 ¢
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE 1] Wbtk
IFGain:Low Atten: 30 dB DET|P WHMNHN

AMkr1 -21.181 MHZ
Ref Offset 19.04 dB
1L%gBldiv RZf 3;.e04 dBm -65.517 dB|

. 5
B
|
. I
14

1A2

-41.0

510

Start 902.00 MHz Stop 924.80 MHz
Res BW 220 kHz VBW 2.2 MHz Sweep 1.000 ms (1001 pts)
|_MSG STATUS

Screen Capture from the spectrum analyzer: Upper Band Edge (DTS)

X1 | RFPRESEL |S0@  aC | | | SEMNSEINT| | ALIGH AUTD | 10:55:47 AM Aug 03, 2017
Marker 1 525.600000 kHz | #hvg Type: RMS TRACE[12345 6
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100100 TYPE Eﬂm

IFGain:Low Atten: 30 dB DET
Ref Offset 19.04 dB AMkr1 525.6 kHz
1ngBIdiv Ref 39.04 dBm -30.723 dB

29.0
v

19.0 / \
9.04

// \ 1A2
-0.96 Q\\\
-11.0 ‘\'\4\“\
210 e

310 ,%

-41.0

51.0

Center 928.000 MHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (5001 pts)

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

Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

Report #: t29e17a238-FCC
Releasel

2.6 Conducted Spurious Emissions

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Standard: FCC PART 15.247

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

Test Personnel: David Raynes
Date: August 3, 2017 (21.3°C,37.7% 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

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
2 300 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 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

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.
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Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

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

Test setup diagram for Conducted Spurious Emissions testing:

EUT

Report #: t29e17a238-FCC

Attenuator

2.6.5 Conducted Emissions Data: 500 KHz DTS

Spectrum Analyzer

Releasel

i g T e 03,2007 E -- = E T ugUs, 2017
c.nmmq szamunnomhz Radio 5td TValue 40.00 dBm Genter Freq: $23:300000 MHz Radio St Nane ange 3 C.ntlrlFlllq‘Bﬂ‘WDMHz - Radio Std Nons
Trig: Fre AvglHold: 8/100 757 Trig:Free Run Avg|Hold>1001100 = Trig: Fres Run AvglHiold: 81100
FASS IFGainlow BAtten: m-s Radio Device:BTS  FAIL IFGain:Low #Atten: 30 d Radio Device: BTS FASS FGainclow — #Aten: 30 dB Radio Device: BTS
924.02 MHz| 1.8400 GHz]
Ref Offset 19.04 dB Ref Offset 19.04 dB Ref Offset 19.04 dB ;
l0deidy Ref 30.00 dBm 0 aBigiv___ Ref 40.00 dBm 26.174 dBm| (odmigy _Ref 30.00 dBm -37.084 dBm
og og og
200 00 ! 200
1 00 1
o 100 oo
00 0m 0o
-200 100 -20.
00 200 300 ﬂ‘
oot 200 L] — -
500 | 00 <00 t
AN g — — + o
VAN P
Start 30 kHz Stop 30 MHzjjStart 30 MHz Stop 1 GHz| [Start 1 GHz Stop 10 GHz,
FFT
Spur Range Frequency Amplitude Limit A Limit Spur Range Frequency Amplitude Limit A Limit Spur Range Frequency Amplitude Limit A Limit
1 1 360.1 kHz -42.13 dBm 7.500 d8m -49.63 dB 4 1 2 924.0 MHz 27.67 d8m F 7.500dBm 2017 d8 1 3 1.840 GHz -35.37 dBm 7.500 dBm -42.87 dB
I| P R ] e RLIS IR 12 1A a P A s, 2017 | ! R CT oI 05 A, 2017
LT — Radio Std: N c-mrmq 526 100000 Wiz Radio Std: Nona Center Freq: 826.100000 MH: Radio Std: N
Ref Valiie 30.00 dBim o ;;.:'gw e e St Nene T Frenfun . AvglHold>1orton ef Value 30.00 d&m o Thgreeun o AvgHel IS0
PASS IFGainLow : Radio Device: 5T AL IFGain-Laow #Asten: 30 dB Radio Device: BTS PASS IFGainLow #atten: 30 4B Radio Device: BTS
110.01 K| Ref Offs: 925.63 MHz| 1.8550 GHz
Ref Offset 19.04 dB ef Offset 19.04 dB Ref Offset 19.04 dB
10 dBidiv Ref 30.00 dBm -16.663 dH10 asidiv Ref 40.00 dBm 27.024 dBmfl |10 agiaiv Ref 30.00 dBm -36.576 dBm|
Log og 1] Log
20 £l m,
10 w0 10,
0o 100 a0
100 }1 a 100
-0 100 a0
a0 20 20 1
a0 |00 e i S et R [ ! R
50 400 00
& A, - =00 200
[Start 30 kHz Stop 30 MfStart 30 MHz Stop 1 GHz] |Start 1GHz Stop 10 GHz
Fi
Spur Range Frequency Amplitude Limit A Limit Spur  Range Frequency Amplitude Limit A Limit Spur Range Frequency Amplitude Limit A Limit
1 1 110.0 kHz -11.82 dBm 7.500 dBm -19.32dB 1 2 925.6 MHz 27.31 dBm F 7.500dBm 19.81d8 1 3 1.855 GHz -35.00 dBm 7.500 dBm -43.40 dB
E BT S 7 A T E -
Range 1 5;;“;:::-;“22 wuuugml:ﬂm oo Radio Std: None ef Value 40 00 dBm — i KFEE;M Avaliold>100/100 Range 3 ] $:|:l;rf;zq 827 snunu:xrmu swtoo Radio Std: Mone
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

2.7 EUT Positioning Assessment

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico 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 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 (see Figure 6, Figure 7, and Figure 9). For testing
purposes, ceiling- and wall-mounted devices also shall be positioned on a tabletop (see
also 6.3.4 and 6.3.5). 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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Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

2.8 Radiated Spurious Emissions

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

Report #: t29e17a238-FCC

Releasel

Test Lab: Electronics Test Centre, Airdrie

Test Personnel: Imran Akram
Date: 2017-08-14 (21.4° C,46.4 % RH)

EUT: Kona Pico Gateway

Standard: FCC PART 15.247

Basic Standard: ANSI C63.10-2013

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 l 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: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

2.8.1 Test Guidance: ANSI C63.10-2013, Clause 13.4.2

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: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC

FCC ID:2ALEPT0004280 ANSI C63.4-2014 Releasel
ANSI C63.10-2013
2.8.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # Calibration Cellzreor
Date Due
ETC-SW-
EMC Software UL Ver. 9.5 EMC 2.1 N/A
EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
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 JS43-01001800- 4354
Amplifier 21-5P Monitored
(1 - 18 GHz)
Pre-Amplifier hp 8447D 9291 Monitored

2.8.5 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 Radiated Spurious Emissions testing (below 1GHz):

80 cm

Electrical Centre of Antenna

i

EUT

3 metres

Ground Plane

Turntable

|

Measurement
Equipment

Above 1GHz, the EUT is raised using a low permittivity material (polystyrene) to a height

of 1.5m.
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Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

FCC Part 15.247

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 Upper
band channel 927.5 MHz was selected as the worst-case condition for detailed

Report #: t29e17a238-FCC
ANSI C63.4-2014 Releasel

examination.

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

Negative values for Delta indicate compliance.

Raw Antenna aPrTr1(:) Corrected | FCC 15.209
Freq. Freq. reading Factor Gain Reading Limit Delta | Azimuth | Height

Marker | [MHZz] [dBpv] Det [dB/m] [dB] [dBpv/m] [dBuv/m] [dB] [Deg] [cm] Polarization
1 325942 | 34.17 QP 217 -25.1 30.77 40 -9.23 90 100 Vertical
2 |104.7443| 46.68 QP 13.5 -24 36.18 43.5 -7.32 113 116 Vertical
3  |[*111.5634| 44.44 QP 14.5 -24 34.94 43.5 -8.56 89 105 Vertical
4 |145.2558| 42.83 QP 12.5 -23.7 31.63 43.5 -11.87 359 100 Vertical
1 1855.1 62.31 PK 27.6 -34.6 55.31 74 -18.69 70 159 Horizontal
1 1855.2 58.02 AV 27.6 -34.6 | 51.02 54 -2.98 73 154 Horizontal
2 *2783.3 48.5 PK 29.3 -33.6 44.2 74 -29.8 69 164 Horizontal
2 *2783.3 | 38.12 AV 29.3 -33.6| 33.82 54 -20.18 69 164 Horizontal
3 1854.6 52.95 PK 27.6 -34.6 | 45.95 74 -28.05 24 169 Vertical
3 1854.8 49.69 AV 27.6 -34.6 | 42.69 54 -11.31 24 169 Vertical
1 *7420.0 | 31.45 PK 36.5 -27.7| 40.25 74 -33.75 0 214 Vertical
1 *7420.0 | 23.38 AV 36.5 -27.7| 32.18 54 -21.82 0 214 Vertical

* Restricted Band
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Test Sample: Kona Pico Gateway

FCC Part 15.247

Report #: t29e17a238-FCC

FCC ID:2ALEPT0004280 ANS| C63.4-2014 Releasel
ANS| C63.10-2013
Plot of Radiated Emissions: Measuring Antenna 1% Orientation
| 35 ELECTRAONICS TEST CENTRE 14 Aug 2817  11:55:18
Rodicted Emizssions
Tektelic
122 Kona Pico Gl
P~— Parallel
P —— Scan-82
189 T Projsct#t29s170238
—
36
E 53 FCC PT=209 Limit 3 meter
2
i}
E
i 79 -
3 —
) IV
o M w \/\H\/%
baefls
31 g
WWMW“ Nl "
[
B3 1 i iz 38
Freguency (MH=zD
Range (NHz) Det  RBM  UBW / Avg Tup Sueep Pt=  #5ups/ Rarge (MHz) Det  RBM  UBW / Avg Tup Sueep Pt #5ups/Mad
1:.83-15 PEAK 2688 3k / Volt Avg fa/decade 2802 3/MAM| 2:.15-38 PEAK Sk 27k / Uolt Avg s/ decade aaa4  3/MAXH
Plot of Radiated Emissions: Measuring Antenna 2" Orientation
| 35 ELECTRONICS TEST CENTRE 14 Aug 2817  12:28:42
Rodioted Emissiaons
Tektelic
122 Kona Fico Gl
P Perpendiculeor
\\ Scan-03
189 TR Projsct#t29e!7¢238
—
96 .
E 53 FCC.PT-289 Limit 3 meter
3
o
£
3 7B T
: T
3
S 57 |
[an) \"\/\_\
-
by .
44
Mol 4
31 g TN ‘
Uyt
8
.43 T 1 0 38
Freguency CMH=z2
Rangs (HHz) Dt RBW  UBW / fvg Tup Sweep Pts  #owps/ Rargs (MHz) Dot RBH  UBW / fvg Tup Sweep Fts  #5wps/Mod|
1:.83-.15 FEAK 288 3k / Uolt Avy le/decade 2082 3/MAX| 2:.15-38 FEAKC Sk 27k / Uolt Avg s/ decade dand  3/MAXH

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

MPB Technologies

Page 35 of 54




Test Sample: Kona Pico Gateway FCC Part 15.247
FCC ID:2ALEPT0004280 ANSI| C63.4-2014
ANS| C63.10-2013

Plot of Radiated Emissions: Horizontal polarization

Report #: t29e17a238-FCC

Releasel
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Plot of Radiated Emissions: Vertical polarization
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Test Sample: Kona Pico Gateway

FCC Part 15.247

Report #: t29e17a238-FCC

FCC ID:2ALEPT0004280 ANSI C63.4-2014 Releasel
ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
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Test Sample: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI C63.4-2014 Releasel
ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
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Test Sample: Kona Pico Gateway
FCC ID:2ALEPT0004280

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

2.9 Radiated Spurious Emissions (Co-Location)

Report #: t29e17a238-FCC

Releasel

Test Lab: Electronics Test Centre, Airdrie

Test Personnel: Imran Akram/Henry
Cookeygam

Date: 2017-08-14/15
(21.4° C,46.4% RH), (20.3° C,38.8% RH)

EUT: Kona Pico Gateway
Standard: FCC PART 15.247/ FCC Part15.209
Basic Standard: ANSI C63.10-2013

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 815.205(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 l 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: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI| C63.4-2014 Releasel
ANS| C63.10-2013

2.9.1 Test Guidance: ANSI C63.10-2013, Clause 13.4.2

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.

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

2.9.3 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: Kona Pico Gateway FCC Part 15.247 Report #: t29e17a238-FCC
FCC ID:2ALEPT0004280 ANSI C63.4-2014 Releasel
ANSI C63.10-2013
2.9.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # Calllorzirey Cahglrjaetmn
ETC-SW-
EMC Software UL Ver. 9.5 EMC 2.1 N/A
EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
Loop Antenna EMCO 6502 10868 2017-03-29 2019-03-29
Biconilog Antenna ARA LPB-2520/A 4318 2016-05-18 2018-05-18
DRG Horn EMCO 3115 19357 2016-08-24 2018-08-24
Standard Gain Horn ?:é’;}sfﬁz QWH-KPRS00 6163 2016-08-22 2018-08-22
Humidity/Temp Extech Ins. 42270 5892 2017-04-06 | 2018-04-06
Logger Corp.
Low Noise Amplifier MITEQ JS43-01001800-21- 4354 :
(1— 18 GH2) 5p Monitored
Low Noise Amplifier MITEQ JS44-01002650-33- 6163 Monitored
(18 — 26 GHz) 3P
Pre-Amplifier hp 8447D 9291 Monitored

2.9.5 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. Both radios (WiFi and Lora) transmitting simultaneously
at full power. WiFi is a pre approved module used in the EUT

The EUT met the requirements without modification.

Test setup diagram for Radiated Spurious Emissions testing (below 1GHz):

80 cm

Electrical Centre of Antenna

i

EUT

3 metres

Ground Plane

Turntable

|

Measurement
Equipment

Above 1GHz, the EUT is raised using a low permittivity material (polystyrene) to a height

of 1.5m.
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2.9.6 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.

- EUT transmitting at Upper band channel 927.5 MHz and WIFI is transmitting with
full power at mid Channel.

- In Transmit mode, the EUT was assessed up to 25.0 GHz.

Negative values for Delta indicate compliance.

Raw Antenna | Preamp | Corrected| FCC 15.209
Freq. Freq. reading Factor Gain Reading Limit Delta | Azimuth | Height

Marker | [MHZz] [dBpv] Det [dB/m] [dB] [dBuv/m] [dBpv/m] [dB] [Deg] [cm] Polarization
1 33.4456 | 30.46 QP 216 -25 27.06 40 -12.94 354 100 Horizontal
2 34.1036 | 41.75 QP 216 -25 38.35 40 -1.65 276 107 Vertical
3 77.2026 | 46.52 QP 10.5 -24.4 32.62 40 -7.38 51 124 Vertical
4 98.434 39.54 QP 12.8 -24.2 28.14 43.5 -15.36 21 100 Vertical
1 *3653.1 | 45.67 AV 31.8 -32.7 44.77 54 -9.23 153 289 Horizontal
1 *3650.6 48.4 PK 31.8 -32.7 47.5 74 -26.5 152 289 Horizontal
2 *4872.8 | 40.32 AV 33 -31.5 41.82 54 -12.18 113 251 Horizontal
2 *4864.3 47.9 PK 33 -31.5 49.4 74 -24.6 113 251 Horizontal
3 *7308.9 | 33.74 AV 36.4 -27.8 42.34 54 -11.66 217 108 Horizontal
3 *7307.5 | 41.39 PK 36.4 -27.8 49.99 74 -24.01 217 108 Horizontal
1 *3652.3 28.3 AV 31.8 -32.7 27.4 54 -26.6 214 113 Vertical
1 *3650.9 | 49.89 PK 31.8 -32.7 48.99 74 -25.01 214 113 Vertical
2 *4873.7 | 41.16 AV 33 -31.5 42.66 54 -11.34 233 116 Vertical
2 *4873.7 | 51.74 PK 33 -31.5 53.23 74 -20.77 233 118 Vertical
3 *7307.5 | 31.31 AV 36.4 -27.8 39.91 54 -14.09 114 119 Vertical
3 *7307.5 | 43.07 PK 36.4 -27.8 51.67 74 -22.33 114 118 Vertical

* Restricted Band
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Plot of Radiated Emissions: Measuring Antenna 1% Orientation
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Plot of Radiated Emissions: Horizontal polarization
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Plot of Radiated Emissions: Horizontal polarization
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Plot of Radiated Emissions: Horizontal polarization
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Plot of Radiated Emissions: Horizontal polarization
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Plot of Radiated Emissions: Horizontal polarization
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2.10 RF Exposure

Releasel

Test Lab: Electronics Test Centre, Airdrie EUT: Kona Pico Gateway
Test Personnel: Standard: FCC PART 15.247
Date:

EUT status: Compliant

Compliant: RF exposure assessment to be provided in a separate Exhibit.
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3.0 TESTFACILITY

3.1 Location

The Kona Pico 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 Kona Pico 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.
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Appendix A — WiFi Module

Frecues B € Inventek Systems

Irve ek a AN Famly . _— - o
ik il g C b Ty vy Embaidng Connecivity Everystai

Wi-Fi 802.11b/g/n Wireless Networking Module
ISM43362-M3G-L44-E or -U
Plug-and-Play... Small Foot Print... Integrated Antenna

The ISM43362-M3G-L44 is a member of Inventek's eS-WiFi family of embedded wire-
less internet connectivity devices that operate in the 2.4 GHz spectrum. The Wi-Fi mod-
ule's hardware consists of a 120MHz STM 32bit Cortex M3 microcomputer, a Broadcom
BCM433562 Wi-Fi gevice and two antenna options, a PCE trace antenna (-E)ora U.FL
connector (-U) for external antenna.

The module provides USE, SPl and UART interfaces enabling easy connection to an
embedded design. The Wi-Fi mo dule reguires no operating system and has a complete-
Iy inte grated TCP/IP Stack that only reguires a simple AT comrand set to establish con-
nectivity for your wireless product, minimizing development time and testing . The simple
AT command set can be run on any 8/16/32 bit microcontreller. The low-cost, small foot-
print design (15mmx30mm), and ease of design-in make it ideal for a wide range of em-
becded wireless applications,

Main Features:
+ 80211 big/n compliant based on Broadcom + Hostintedaces: USE (HIDACPY UART, ang

MALC/Baseband/ Radio device. SPl.
+ Fully contained TCP/IP stack minimizing host ~ * Netwark features: [GMP ( Fing), ARF,
CPLU reqguirements. DHCPR,TCF, UDP
+ Configurable though simple AT commands. #  Low power operation (2.2 supply ) with built in

| PowET Mo e S,

+ FCC and CE certification.
ane ik seriicaton ¢ Secure Wi-Fi authentication WEP-128, WPA-
+ Soft Access Point for up to 7 clients for configu- PSK (TKEIP), WPAZ-PSK.

ration and ad-hoc networks.

External
Antenna

V b s i e Interface
v - 5P {4}
ARM UART (2}

I i 4>
; Wi-H Cortex . -
Y pre— 11b/g/n s <-4 USB (2}
{IsMa3362)

’7 [5TMa3z)
oo ---- e | GPIO [5)

-
GND  ---- 16MHz | - ADC[5)

N TR LT Embaiding Comectihvity B rpalaene
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Proadues Bred
Irsa ek SATH Pamily
[ e il g C o m T By Bver vl

Application Examples + Warahousing, logistics and freight man-

+ PDA, Pocket PC, computing devices agement
+ Building automation and smart energy  * P& @nd gaming peripherals

cantral

+ Industrial sensing and remote equip-

ment monitoring
+ Health and Fitness monitaring and remote diagnostics

Embatding Comecivity Everysharm

(‘:Dlnuentek Systems

+ Printars, scannars, alarm and video
systams

+ Medical applications including patient

NETWORK STANDARD

|EEE 8021 1b/g'n

RF FREQUENCY 2400 GHz ~ 2,487 GHz
80211 65, 13,195, 26, 10, 52, 585, 65 Mbps
DATA RATES B02.110: 6,9, 12, 18, 24, 36, 48, 5 Mbps
80211k 1.,2,5.5 11 Mbps
B0Z.11gn; 64-0AM, 16-0AM, OPSK, BFSK
MopuLaTion TECHNIQUES 802.11b. CCK, DOPSK, DBPSK
WIRELESS SECLRITY WEPR (841 28-bit), WPA™ (PSK, TKIF) FWPAZ ™ (AES. CC MP,

80213 Authentication)

HosT INTERFACES

SPI, UART, USBE { HID and VCF}

NETWORK PROTOCOLS TGP, UDP; IPv4, ARP, ICMP, DHCP Clent

WLAN FuncTions

Power save modes , autom atic roaming, auto-rate
Ad-hos and Inkastructure modes

CoNAGLIRA TION AT commands, SPl frames

SuPPLY WOLTAGE 33 5%

Packace Ad-pin LGA, 14 5mm x 30 mm

OPERATING TEMPERATURE =35°C to +80°C

CERTIFICATIONS FOC and CE

Product Availability Model Number D riplion

eS-WWiFi I1SM43362
eSAWEF 1543382

ISM43362-MIG-L44-E 802,11 bign, 44 pin LGA package, eiched antenna
IS4 3362-M3IG-L44-U  BO2.11 bigh, 44 pin LGA package, ull for anterma

eS-WiF i Evaluation Board D g ription
ISh4 3382-MIG-EVB-EU EVB for both ISM4I362-M3G-L44-E and ISN43362MIG-L44-U
Contact E-~rmsail

Inventek SystEms
Z Republic Road
Billerica Ma 01862
BTE-EET-1862

WA e e S e

SelegiBinveniskays com
Engneennpinventeksys com
were v ente keys.com

c Inventek Systems

Erminaiding fomertihvity Bve rpwihen: Ernbexiing Comeaiviy Everywhens
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Appendix B — Antenna

Airgain' ))) - g

1. Airgain ET830DBLTRPSMA Embedded Antenna

The Model ET830DBLTRPSMA dipole Antenna provides an Omni-directional high performance
antenna solution for 900M Hz (15M Band) LoRa, and LTE applications. This antenna was designed to
accommodate most access point applications, and small client station applications.

2. Features
The Model ETE30DBLTRPSMA DipoleAntenna isdefined by the following features;

& LTE standards
= B68-928MHz (ISM Band)

» External Dipole antenna

Figure 1: Mods] ETEZ0DELTRPSMA Embedded Antenna
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