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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 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 by Tektelic Communications Inc. All test
procedures, limits, criteria, and results described in this report apply only to the Tektelic
Communications Inc. Enterprise Radio Module 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 Communications Inc, located in Calgary,
Alberta, Canada.

1.3 Test Sample Description

As provided to ETC (Airdrie) by Tektelic Communications Inc:

Product Name: Enterprise Radio Module
Frequency Range 923.3 - 927.5 MHz
Type of Modulation | 500KHz DTS

Lora Radio —— -
Associated Antenna | Omni-directional antenna, 6 dBi
/ Gain Mfr: L-COM, model: HGV-906U
Model# / Serial# T0004564 / 1730K0011
Power: 5.4VDC

This product is “Radio interface between LoRa nodes and server”.

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.
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
ANS| C63.4-2014 Release 2

FCC ID: 2ALEPT0004564 ANSI C63.10-2013

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 v03r02.

The EUT was also tested as an unintentional radiator, as reported separately.

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

Test Sample: Enterprise Radio Module Report #: t29e17a258-FCC

Release 2
FCC ID: 2ALEPT0004564

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 Test Type  Specification Test Sample Modifications Config. Result
Case
21 AC Conducted 15.207 Enterprise Radio None see §2.1 | Compliant
Emissions (Tx) Module
2.2 Maximum O/P 15.247(d) Enterprise Radio None see §2.2 | Compliant
Module
23 PSD 15.247(e) Enterprise Radio None see §2.3 | Compliant
Module
24 Channel 15.247(a)(2) Enterprise Radio None see §2.4 | Compliant
Bandwidth Module
25 Band Edge 15.247(d) Enterprise Radio None see 8§25 Compliant
Module
2.6 Conducted 15.247(d) Enterprise Radio None see 8§2.6 Compliant
Spurious Module
2.7 EUT Position ANSI C63.4 Enterprise Radio None N/A N/A
Module
2.8 Radiated 15.205, Enterprise Radio None see §2.8 | Compliant
Spurious 15.209 Module
15.247(d)
29 Radiated 15.205, Enterprise Radio None see §29 Compliant
Spurious 15.209 Module
(Co-Location) 15.247(d)
2.10 RF Exposure 15.247(i) Enterprise Radio None Compliant
Module
Refer to the test data for applicable test conditions.
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.1 AC Power Line Conducted Emissions: Transmit Mode

Test Lab: Electronics Test Centre, Airdrie  EUT: Enterprise Radio Module
Test Personnel: David Raynes Standard: FCC Part 15.207
Date: 2017-11-03 (19.8° C, 11.0% RH) Basic Standard: ANSI C63.4-2014

EUT status: Compliant

Specification: FCC Part 15.207

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
guasi-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 8 of 81
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

FCC ID: 2ALEPT0004564 AA’\II\JSS||56633?.14(;_22001£43 Release 2
2.1.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # CRllbrEitey cellmrETem
Date Due
EMC Software UL Ver. 9.5 ETC-SW-EMC 2.1 N/A
EMI receiver Agilent N9038A 6130 2017-06-20 2018-06-20
LISN Com-Power LI-150A 6121 2017-07-07 2019-07-07
LISN Com-Power LI-150A 6122 2017-07-07 2019-07-07
Temp/Humidity Extech 42270 5892 2017-04-06 2018-04-06
DVM Fluke 87 22208 2017-08-23 2018-08-23

2.1.5 Test Sample Verification, Configuration & Modifications

The EUT was set to selected channels with test-specific software. The output was
modulated as in normal operation. Configuration for 2-Carrier operation on Antenna 1 port
at 923.9 MHz & 924.5 MHz, and 1-carrier operation on the Antenna 2 port at 926.3 MHz
was selected as the worst-case for detailed examination. This selection was based on
maximum EUT power dissipation, in the absence of harmonic emissions produced by any
of the Tx channels selected. The antenna ports were terminated into 50Q for this test.

The EUT was powered via a AC to DC power supply, manufacturer Kikusui,
model PAB 8-3.

The EUT met the requirements without modification.

Test setup diagram:

//‘F
SN P

° ® 10cm | 10cm

I N |1

LN

(X ]

=
o
o
3

Bonded to Grounplane
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.1.6 Conducted Emissions Data:

The emissions data is presented in tabular form, showing the uncorrected spectrum
analyzer reading, the correction factors applied, the net result, the value(s) of limit at the
frequency measured, and the Delta between the result and the limit.

Raw LISN Cable Corrected | FCC 15.207
Freq. Freq. Reading Factor Loss Reading Limit Delta

Marker | (MHz) (dBpv) | Det. (dB) (dB) (dBpv) (dBpv) (dB) L/N
1 0.23001 | 12.00 AV 0.0 9.9 21.90 52.45 -30.55 Line
2 0.39071 | 13.78 AV 0.0 10.0 23.78 48.05 -24.27 Line
3 1.14014 | 26.55 AV 0.0 10.0 36.55 46.00 -9.45 Line
4 3.9541 27.00 AV 0.0 10.0 37.00 46.00 -9.00 Line
1 0.21474 11.80 AV 0.0 9.9 21.70 53.02 -31.32 Neutral
2 0.38771 | 13.81 AV 0.0 10.0 23.81 48.11 -24.30 Neutral
3 1.14052 | 26.53 AV 0.0 10.0 36.53 46.00 -9.47 Neutral
4 1.47746 3.64 AV 0.0 10.0 13.64 46.00 -32.36 Neutral
5 2.70328 | 6.29 AV 0.0 10.0 16.29 46.00 -29.71 Neutral

Raw Reading in dBuV + LISN factor in dB + Cable Loss in dB = Corrected Emission Voltage in dbpuV.

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 1.2 mQ.
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Plot of Conducted Emissions: Line

ELECTRONICS TEST CENTRE

3 Nov 2817 18:15:51

Conducted RFI Uoltage

Tektelic Communications [nc
188 Erterprise

AC Line

Compl iance

Jok: t29e17a258

98

80

FCC 15-187 Quasi Peak

FCC 15-187 Averoge

(dBuValts)

15 1 38
Frequency (MHz2
Rangs (HHz) Det  RBW  UBU / Avg Tup Sueep Pte  #5ups/
1:.15-38 PEAK Sk 388k / Uolt Avg 2dsec 12k 3/MAK

Plot of Conducted Emissions: Neutral

ELECTRONICS TEST CENTRE

3 MNaw 2817 18:87:685

11a
Conducted RFI Uoltoge
i § : Tektelic Commumicetions Inc.

186 . Enterprise

| AC Neutrol

: Compl ionce
[=Tx] B ST Joki t29e17a258
8a 'mmm% """"

FCE 15-287 Quasi Psak

CdBullaltsl

FFCC 15-287 Average

ol RERET T IR I O
i NNY Yiruee" m

3a u“;

] R— SR -

3B
Freguency (MH=2

=) DY El [ ol
I.?;; K% S II&, xe b e ‘

This report shall not be reproduced, except in full, without prior written approval of Page 11 of 81
MPB Technologies



FCC Part 15.247 Report #: t29e17a258-FCC
) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Test Sample: Enterprise Radio Module
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.2 Maximum Conducted Average Output Power

Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: David Raynes Standard: FCC Part 15.247
Date: 2017-10-02 (19.6° C, 25.0% RH) Basic Standard: ANSI C63.10: 2013

EUT status: Compliant

Specification: FCC Part 15.247(b)(3) & (4)

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement,
compliance with the one Watt limit can be based on a measurement of the maximum
conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum
power control level. Power must be summed across all antennas and antenna elements.
The average must not include any time intervals during which the transmitter is off or is
transmitting at a reduced power level. If multiple modes of operation are possible (e.g.,
alternative modulation methods), the maximum conducted output power is the highest
total transmit power occurring in any mode.

(4) The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as
shown in paragraph (c) of this section, if transmitting antennas of directional gain
greater than 6 dBi are used, the conducted output power from the intentional radiator
shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this
section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

2.2.1 Test Guidance: FCC KDB 558074 D01, Clause 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 spectrum analyzer is set for a frequency span 2 (1.5*OBW) centered on a channel.
The RBW is set to 1 — 5% (OBW) and VBW is set =2 (3*RBW). The RMS (power
averaging) detector is used, with the trace set to Average 100. After the trace has
processed 100 sweeps, the power is read from the analyzer display.

The reported power value is compensated for cable loss and attenuation.

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

This report shall not be reproduced, except in full, without prior written approval of Page 13 of 81
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANS| C63.10-2013
2.2.3 Test Equipment
Testing was performed with the following equipment:

: Asset | Calibration | Calibration
Equipment Manufacturer Model # # Date Due
EMI receiver Agilent N9038A 6130 | 2017-06-20 | 2018-06-20

Attenuator (2) Fairview Microwave SA18N5WA-10 ~ Monitored
Attenuator Narda 768-10 ~ Monitored
Temp/Humidity Extech 42270 5892 | 2017-04-06 | 2018-04-06

2.2.4 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.
Testing was performed in 1-Carrier mode and in 2-Carrier mode.

The EUT met the requirements without modification.

Test setup diagram for Maximum Conducted Average Output Power testing:

EUT

Attenuator

Spectrum Analyzer
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.2.5 Output Power Data

Measurements were performed via connection to the antenna ports, with attenuation
between the EUT and the spectrum analyzer. Attenuation and cable loss are
compensated by offsetting the analyzer readings.

Antenna 1: 1 Carrier

Frequency (MHz) Corrected RF Output | Limit Margin (Watt)
Reading (Watts) (Watts) (Output - limit)
(dBm)

923.3 28.13 0.650 1 -0.350

923.9 28.44 0.698 1 -0.302

924.5 28.28 0.673 1 -0.327

925.1 28.45 0.700 1 -0.300

Antenna 1: 2 Carriers

Frequency (MHz) Corrected RF Output | Limit Margin (Watt)
Reading (Watts) (Watts) (Output - limit)
(dBm)

923.3 +923.9 29.85 0.966 1 -0.034

923.9 +924.5 29.93 0.984 1 -0.016

9245 +925.1 29.54 0.899 1 -0.101

Antenna 2: 1 Carrier

Frequency (MHz) Corrected RF Output | Limit Margin (Watt)
Reading (Watts) (Watts) (Output - limit)
(dBm)

925.7 28.18 0.658 1 -0.342

926.3 28.47 0.703 1 -0.297

926.9 27.85 0.610 1 -0.390

927.5 27.93 0.621 1 -0.379

Antenna 2: 2 Carriers

Frequency (MHz) Corrected RF Output | Limit Margin (Watt)
Reading (Watts) (Watts) (Output - limit)
(dBm)

925.7 + 926.3 29.61 0.914 1 -0.086

926.3 + 926.9 29.24 0.839 1 -0.161

926.9 + 927.5 29.48 0.887 1 -0.113
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Test Sample: Enterprise Radio Module

FCC Part 15.247 Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Screen Capture from spectrum analyzer: Antenna 1: 923.3 MHz
Center Freq: 923.300000 MHz
Trig: RF Burst Avg|Hold:> 100100
#Atten: 6 dB
10 dBidiv Ref 30.00 dBm
{Log
200
10.0 e ey '\
0.00
0.0 \1
-20.0 h
-30.0 /L \n
-40.0 fer
500 | JNW \LVMJL*,\
e N A e sas
Center 923.3 MHz Span 2 MHz

Res BW 10 kHz

#VBW 30 kHz

Sweep 24.73ms

Channel Power

28.13 dBm /611 kHz

Screen Capture from spectrum analyzer: Antenna 1: 923.9 MHz

Center Freq: 923.900000 MHz
Trig: RF Burst Avg|Hold:>100/100
#Atten: 6 dB

Log
200

10.0

0.0o0
-10.0
-20.0
-30.0
-40.0
-50.0
-50.0

10 dBidiv

Ref 30.00 dBm

],

b MW

'\Mm

N

WA

"'"‘-'\W"-""“"-*‘\.,_\‘

Center 923.9 MHz

#VBW 30 kHz

Span 1.997 MHz
Sweep 24.67 ms

Res BW 10 kHz

Channel Power

28.44 dBm /610.2 kHz
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 1: 924.5 MHz

Center Freq: 924.500000 MHz
Trig: RF Burst Avg|Hold:>100/100
#Atten: 6 dB

10 dBidiv Ref 30.00 dBm

o . “
o b [

£0.0 i i el [

-60.0 "JIVJ W \\

Center 924.5 MHz Span 1.997 MHz
Res BW 10 kHz #/BW 30 kHz Sweep 24.67 ms

Channel Power

28.28 dBm /610 kHz

Screen Capture from spectrum analyzer: Antenna 1: 925.1 MHz

Center Freq: 925.100000 MHz
Trig: RF Burst Avg|Hold:> 100100
#Atten: 6 dB

10 dBidiv Ref 30.00 dBm
{Log

20.0

o / iR
/ !

-10.0 o ’

-20.0
-30.0 jwf \\hﬂ'
J}N “"Rﬂm"'\ PPV PP PN Y.

-40.0 Tt e afr PSPty
500 'LM[ wal’W

I e

Center 925%.1 MHz Span 2 MHz

Res BW 10 kHz #VBW 30 kHz Sweep 24.73 ms

Channel Power

28.45 dBm /610.9 kHz
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 1: 923.3 MHz & 923.9 MHz

Center Freq: 923.600000 MHz
Trig: RF Burst Avg|Hold:>100/100
#Atten: 10 dB

Ref Offset 32.51 dB
10 dBidiv Ref 32.51 dBm
Log
225

. A i
7 V7 )
17.68 MHJ il \"1

S R i RS
27 A W w

378

475
A7 8

Center 923.6 VMHz Span 2 MHz
[fRes BW 10 kHz #VBW 30 kHz Sweep 24.73 ms|

Channel Power

29.85 dBm /1.2 MHz

Screen Capture from spectrum analyzer: Antenna 1: 923.9 MHz & 924.5 MHz

Center Freq: 924.200000 MHz
Trig: RF Burst Avg|Hold:>»100/100
#Atten: 10 dB

Ref Offset 32.51 dB
10 dBidiv Ref 32.51 dBm
Log
225

o i N i i
- A N,

275

-37.5

-47.5

475

Center 924.2 MHz Span 2 MHz
[fRes BW 10 kHz #VBW 30 kHz Sweep 24.73 ms|

Channel Power

29.93 dBm /1.2 MHz

This report shall not be reproduced, except in full, without prior written approval of Page 18 of 81
MPB Technologies



Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 1: 924.5 MHz & 925.1 MHz
Center Freq: 924.800000 MHz

Trig: RF Burst Avg|Hold:»100/100

#atten: 10 dB

Ref Offset 32.51 dB
10 dBidiv Ref 32.51 dBm
|Log

225

o [T [ I,
-7.49 .r'/ \L /J \L\H
o

-17.5
g S R —

378

A7 5

A7 8

Center 924.8 MHz Span 2 MHz
Res BW 10 kHz #VBW 30 KkHz Sweep 24.73 ms|

Channel Power

29.54 dBm /1.2 MHz
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 2: 925.7 MHz

Center Freq: 925.700000 MHz
Trig: RF Burst Avg|Hold:>100/100
#Atten: 6 dB

10 dBidiv Ref 30.00 dBm
Log
200

I "LPIL%N"\AMNNMWN

oo /
-10.0 Af \h
o el - \M‘\n

ot o

e —

-50.0 W‘WUUU i M Sy
-60.0

Center 925.7 MHz Span 2 MHz
[fRes BW 10 kHz #VBW 30 kHz Sweep 24.73 ms

Channel Power

28.18 dBm 7610.9 kHz

Screen Capture from spectrum analyzer: Antenna 2: 926.3 MHz

Center Freq: 926.300000 MHz

Trig: RF Burst Avg|Hold:>1004100
#Atten: 6 dB
10 dBidiv Ref 30.00 dBm
|Log
20,0
A A MV, e ol

oo / B

-10.0 P'rj h‘

o0 ki

-40.0 "nl A

o I SR
WZARNNNE N e S

-60.0
Center 926.3 MHz Span 1.999 MHz
Res BW 10 kHz #VBW 30 kHz Sweep 24.67 ms

Channel Power

28.47 dBm /610.6 kHz
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 2: 926.9 MHz
Center Freq: 926.900000 MHz

Trig: RF Burst Avg|Hold:>100{100
RAtten: 6 dB

10 dBIdiv Ref 30.00 dBm
Log
200

o IR B
/ \

-10.0 7 i

=200 "pr‘f

-30.0

-40.0 N
0.0 Il [T J\IJI!\W W'\ﬂl« .
N e

-60.0
Center 926.9 MHz Span 1.998 MHz
[fRes BW 10 kHz #VBW 30 kHz Sweep 24.67 ms|

Channel Power

27.85 dBm 7610.3 kHz

Screen Capture from spectrum analyzer: Antenna 2: 927.5 MHz

Center Freq: 927.500000 MHz
Trig: RF Burst Avg|Hold:>100/100
HAtten: 6 dB

10 dBidiv Ref 30.00 dBm
Log
200

. R A
/ 5
o0 i

i i

-40.0 A

E0.0 *L\ ,JA’\W W&VW

o wrmw W .m&rw\.\_\_\
Center 927.5 MHz Span 1.999 MHz
[fRes BW 10 kHz #VBW 30 kHz Sweep 24.67 ms|

Channel Power

27.93 dBm /610.7 kHz
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

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

Report #: t29e17a258-FCC
Release 2

Screen Capture from spectrum analyzer: Antenna 2: 925.7 MHz & 926.3 MHz

Center Freq: 926.000000 MHz
Trig: RF Burst
#Atten: 10 dB

Avg|Hold:> 1001100

Ref Offset 32.51 dB

10 dB/div Ref 32.51 dBm

Log

225
12.8

281 /Ww

-7.49 f

i - i
-17.5 ¢
o7 E vavﬂ—w;wlf Mw
375
-A7.5
57.5

Center 926 MHz
[fRes BW 10 kHz

#VBW 30 kHz

Span 2 MHz
Sweep 24.73 ms

Channel Power

29.61 dBm /1.2 MHz

Screen Capture from spectrum analyzer: Antenna 2: 926.3 MHz & 926.9 MHz

Center Freq: 926.600000 MHz
Trig: RF Burst
#Atten: 10 dB

Radio Std: None

Avg|Hold:>100/100

Radio Device: BTS

Ref Offset 32.51 dB

10 dBIdiv Ref 32.51 dBm

Log
225

12.5

749 /

251 /UW M /‘W

-17.8 )‘/_»f
a7 5 futter e A Wi

-37.5

-47.5

-87.5

Center 926.6 MHz
[fRes BW 10 kHz

#VBW 30 kHz

Span 2 MHz
Sweep 24.73 ms|

Channel Power

29.24 dBm /1.2 MHz
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Screen Capture from spectrum analyzer: Antenna 2: 926.9 MHz & 927.5 MHz

Center Freq: 927.200000 MHz

Trig: RF Burst Avg|Hold:>100{100

#Atten: 10 dB

Ref Offset 32.51 dB
10 dBIdiv Ref 32.51 dBm
Log
25
12.5
[rparn i nn A ey

e rj(yw-m.fh Wﬁ'\ /n.-ww\ uu-n—»m,!\.\
-7.49 -r(/ /J!
-17.5 "/ \\‘“
o7 el ol b ’f"‘r\.—wﬂ/f LA"““\L...4--"\-)"“"‘“‘""'''I"“"‘
-37A
-47.5
575
Center 927.2 MHz Span 2 MHz

[fRes BW 10 kHz

#VBW 30 kHz

Sweep 24.73 ms|

Channel Power

29.48 dBm 1.2 MHz
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

_ ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
2.3 Power Spectral Density
Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: David Raynes Standard: FCC PART 15.247
Date: 2017-10-03 (22.1° C, 17.4% RH) Basic Standard: ANSI C63.10: 2013

EUT status: Compliant

Specification: FCC Part 15.247(e)

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.

2.3.1 Test Guidance: FCC KDB 558074 D01, Clause 10.3
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 spectrum analyzer is set for a frequency span = (1.5*OBW) centered on a channel.
The RBW is set to 3 kHz and VBW is set = (3*RBW). The RMS (power averaging)
detector is used, with the trace set to Average 100. After the trace has processed 100
sweeps, the marker is placed on the highest peak of the resulting trace.

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:

. Asset | Calibration | Calibration
Equipment Manufacturer Model # 4 Date Due
EMI receiver Agilent N9038A 6130 | 2017-06-20 | 2018-06-20
Attenuator (2) Fairview Microwave SA18N5SWA-10 ~ Monitored
Attenuator Narda 768-10 ~ Monitored

Temp/Humidity Extech 42270 5892 2017-04-06 ‘ 2018-04-06

2.3.4 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 diagram for Peak Power Spectral Density testing:

I EUT I I Attenuator I—I Spectrum Analyzer I

This report shall not be reproduced, except in full, without prior written approval of Page 24 of 81
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FCC Part 15.247
ANSI C63.4-2014
ANSI C63.10-2013

Report #: t29e17a258-FCC
Release 2

Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

2.3.5 PSD Data

Measurements were performed via connection to the antenna ports, with attenuation
between the EUT and the spectrum analyzer. Attenuation and cable loss are
compensated by offsetting the analyzer readings.

Antenna 1: 1 Carrier Antenna 2: 1 Carrier

Frequency | Corrected Limit Margin (dB) Frequency | Corrected Limit Margin (dB)
(MHz) Reading (dBm/3kHz) | (PSD - Limit) (MHz) Reading (dBm/3kHz) | (PSD - Limit)
(dBm/3kHz) (dBm/3kHz)
923.3 7.07 8 -0.93 925.7 7.78 8 -0.22
923.9 7.10 8 -0.90 926.3 7.70 8 -0.30
924.5 7.76 8 -0.24 926.9 7.77 8 -0.27
925.1 7.85 8 -0.15 927.5 7.61 8 -0.39
Antenna 1: 2 Carriers Antenna 2: 2 Carriers
Frequency | Corrected Limit Margin (dB) Frequency | Corrected Limit Margin (dB)
(MHz) Reading (dBm/3kHz) | (PSD - Limit) (MHz) Reading (dBm/3kHz) | (PSD - Limit)
(dBm/3kHz) (dBm/3kHz)
923.3 w/ 7.24 8 -0.76 925.7 w/ 7.31 8 -0.69
923.9 926.3
923.9 w/ 7.33 8 -0.67 926.3 w/ 7.65 8 -0.35
923.3 925.7
923.9w/ 7.30 8 -0.70 926.3 w/ 7.58 8 -0.42
924.5 926.9
924.5 w/ 7.35 8 -0.65 926.9 w/ 7.71 8 -0.29
923.9 926.3
924.5 w/ 7.30 8 -0.70 926.9 w/ 7.37 8 -0.63
925.1 927.5
925.1 w/ 7.51 8 -0.49 927.5 w/ 7.66 8 -0.34
924.5 926.9
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 1: 1 Carrier, 923.3 MHz

Marker 1 923.351480000 MHz | Avg Type: RMS TRACE[12345 6
PNO: Wide Trig: RF Burst Avg|Heold:>100/100 LGEER s
IFGain:Low Atten: 6 dB DET[A MNNMM
Mkr1 923.351 48 MHz
Ref Offset 3251 dB
1L%gBrdiv Ref 22.51 dBm 7.074 dBm

124

’ 1
F\'J"“'lr T 1L Y I‘ riny

2481 I/ |\
-7.48

378 “J

-47.8 \Lﬂ\

575
7.5
Center 923.3000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 134.8 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 1: 1 Carrier, 923.9 MHz

[Marker 1 924.046520000 MHz | Trig Delay5.000ms  Avg Type: RMS TRACE[1/2345 6
PNO: Wide Trig: RF Burst Avg|Hold:>100/100 TVPE| &, Wehiiebiobr
IFGain:Low Atten: 6 dB DET|/A MMNMMNM
Mkr1 924.046 52 MHz
Ref Offset 32.51 dB
EggBldiv Ref 22.51 dBm 7.102 dEBm
125 1

251

-7.49 /)( \‘
-17.48 /
-27a
-3

-47.8 M VNL%&\‘
575 NWI‘

675
Center 923.9000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 134.8 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 1: 1 Carrier, 924.5 MHz

[Marker 1 924.533660000 MHz | Trig Delay5.000ms  Avg Type: RMS TRACE[12345 6
PHO: Wide 0 Trig: RF Burst Avg|Hold:>100/100 TYPE | & Ykttt
IFGain:Low Atten: 6 dB DET|A MNMNN

Ref Offset 32.51 dB Mkr1 924.533 66 MHz

E%gBldiv Ref 22.51 dBm 7.756 dBm

125 .1

251 /{« \
-7.49

Hve 5
¥ ‘uu

578

675
Center 924.5000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 134.8 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 1: 1 Carrier, 925.1 MHz

Marker 1 925.060400000 MHz | TrigDelay5.000 ms  Avg Type: RMS TRACE[1/2 3456
PHO: Wide 0 Trig: RF Burst Avg|Hold:»100/100 TPE | & Widytolehs
IFGain:Low Atten: 6 dB DET|& MMM M N

Mkr1 925.060 40 MHz
Ref Offset 32.51 dB
E%SBIdiv Rfaf 225.‘351 dBm 7.853 dBm

125 ,1
R, S

NW v
251

743 / \\1
17.5

A N,

V S

57.5

£7.5

Center 925.1000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 134.8 ms (1001 pts)
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Test Sample: Enterprise Radio Module
FCC ID: 2ALEPT0004564

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

Report #: t29e17a258-FCC
Release 2

Screen Capture from spectrum analyzer: Antenna 2: 1 Carrier, 925.7 MHz

[Marker 1 925.681190000 MHz

‘ Trig Delay5.000 ms

IFGain:Low

Ref Offset 32.51 ¢B

10 dBidiv = Ref 22.51 dBm
Log

PNO: Wide

7 Trig: RF Burst

Atten: 6 dB

Avg Type: RMS
Avg|Hold:>100/100

TRACEI1 234556
TYPE| &, bbbt
DETIA NMNMNNMN

Mkr1 925.681 19 MHz
7.783 dBm

125

261 ﬂ

-7.49 /

274 M

474

N

B7.4

B74

Center 925.7000 MHz

Span 990.0 kHz

#Res BW 3.0 kHz

#VBW 10 kHz*

Sweep 134.8 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 2: 1 Carrier, 926.3 MHz

Marker 1 926.416820000 MHz

| Trig Delay$.000 ms

Avyg Type: RMS

PNO: Wide 5O Trig: RF Burst

AvgHold:>100/100

TRACE]1 234556
TYPE| & birhilhdokint
DET|& MMMHMNM

IFGain:Low Atten: 6 dB
Mkr1 926.416 82 MHz
Ref Offset 32.51 dB
1L%gBldiv R:f 225.e51 dBm 7.703 dBm
125 1
Rt U A Vzwnmwy
251 N m“
749 / \\
175

-2a JJ,-’J

-3a /WJH
-47.5 1}

™

U

574

-B7 5

Center 926.3000 MIHz
#Res BW 3.0 kHz

#/BW 10 kHz*

Span 990.0 kHz
Sweep 134.8 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 2: 1 Carrier, 926.9 MHz

Marker 1 927.016820000 MHz | Trig Delay5.000 s Avg Type: RMS mcs@

PNO: Wide Trig: RF Burst Avg|Heold:>100/100 TYPE | & Wikt

IFGain:Low Atten: 6 dB CET|ANMMMN

Ref Offset 32.51 dB Mkr1 927.016 82 MHz

1L%gBldiv Ref 22.51 dBm 7.773 dBm
125 .1

. / \
\

. N
N K
Vs ™,

¥ N

575

-B7.4

Center 926.9000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 134.8 ms {1001 pts)

Screen Capture from spectrum analyzer: Antenna 2: 1 Carrier, 927.5 MHz

Marker 1 927.533660000 MHz | Trig Delay§.000 ms  Avg Type: RMS TRACE[12345 6
PHO: Wide 0 Trig: RF Burst Avg|Hold:>100/100 TYPE| &, Webioiobiobie
IFGain:Low Atten: 6 dB DET|A& MMM M N
Mkr1 927.533 66 MHz
Ref Offset 32.51 dB
19 dBiaiv Ref 22.51 dBm 7.609 dBm
12.5 ’1

/ \

-7.49

-17.48 \‘Kk\‘

275

oy 5
it \

5758

-B7.5

Center 927.5000 MHz Span 990.0 kHz
#Res BW 3.0 kHz #VYBW 10 kHz* Sweep 134.8 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 1: 2 Carrier, 923.3 MHz w/ 923.9 MHz

[Marker 1 923.198000000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE|12345 8
PNO: Wide (50 Trig: RF Burst Avg|Held:>100{100 THPE| & Webliinhi
IFGain:Low Atten: 6 dB DET/AMNNNNN
Mkr1 923.198 0 MHz
Ref Offset 32.51 dB
1L%SBIdiv Ref 20.00 dBm 7.235 dBm
10.0 1
jfww'-!wmwwmwvu\\ /“\/W\Ww Adyyry “""“‘"\«"“\ﬁ'"\\
0.00— \ / \
-10.0 ¥ "‘l
200
-30.0
-40.0
-50.0
£0.0
-f0.0
Center 923.6000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VEW 12 kHz* #Sweep 98.00 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 1: 2 Carrier, 923.9 MHz w/ 923.3 MHz

|Marker 1924.112400000 MHz ‘ Trig Delay0.000 s Avg Type: RMS TRACE[1 22456
PNO: Wide 5 Trig: RF Burst Avg|Hold:>100/100 TYPE| A, iiuiiehi
IFGain:Low Atten: 6 dB DET|A NMNMNN
Mkr1 924.112 4 MHz
Ref Offset 32.51 dB
19 dBidiv Ref 20.00 dBm 7.328 dBm
10.0 4.1
o004 \ / \
-10.0 = 1‘
-200
-30.0
-40.0
-50.0
-60.0
-70.0
Center 923.6000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Release 2

Screen Capture from spectrum analyzer: Antenna 1 2 Carrier, 923.9 MHz w/ 924.5 MHz

Marker 1 923.693600000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE[12345 &
PNO: Wide () Trig: RF Burst Avg|Hold:>100/100 TYPE| & Wit
IFGain:Low Atten: 6 dB CET|ANMMM M

Ref Offset 3251 dB Mkr1 923.693 6 MHz

10gBidiy__Ref 20.00 dBm 7.298 dBm
10.0 .1
/!NWWWU’\\ /\/Wh. el "W\/‘\f'\
oo f—4 \ / \
-10.0 o W
200
2300
400
50,0
E0.0
700
Center 924.2000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 1 2 Carrier, 924.5 MHz w/ 923.9 MHz

[Marker 1 924.290000000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE[1723456
PNO: Wide 0 Trig: RF Burst Avg|Hold:> 100100 TPE | & Wil
IFGain:Low Atten: 6 dB DET|A NMMM M

Ref Offset 32.51 dB Mkr1 924.290 0 MHz

10gBidiy__Ref 20.00 dBm 7.348 dBm
10.0 ‘.1
[l VLl Ao et e ot L] T e e AR et mei P o, /]
., J)f’v ‘-J“.\ /‘\z v\\
-10.0 \“ﬁ/ \W
204
304
-400
-50.0
-60.0
-f0.0
Center 924.2000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 924.5 MHz w/ 925.1 MHz

|Marker 1 924.285200000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE[1 23456
PNO: Wide (50 Trig: RF Burst Avg|Held:>100/100 TYRE LA bihirltoidt
IFGain:Low Atten: 6 dB DET|A NNNNN
Mkr1 924.285 2 MHz
Ref Offset 32.61 dB
19 gy Ref 20.00 dBm 7.301 dBm
10.0 .1
/N‘JWMW-WMW\,J’\\ /‘\,MW L LNW\\
oo
-10.0 \"-x,.-"'/ \11
-200
-30.0
400
500
500
700
Center 924.8000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 925.1 MHz w/ 924.5 MHz

[Marker 1 924.890000000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE[1/2345 6
PNO: Wide Cp0 Trig: RF Burst Avg|Hold:>100/100 TYPE| & Wikt
IFGain:Low Atten: 6 dB CET|A MNMN M

Ref Offset 3251 dB MKr1 924.890 0 MHz

1ggBidiy__Ref 20.00 dBm 7.506 dBm
10.0 ’1
NV )
0.0 S ¥
-20.0
-30.0
-40.0
-50.0
-60.0
-f0.0
Center 924.8000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Release 2

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 925.7 MHz & 926.3 MHz

[Marker 1 925.485600000 MHz | Trig Delay0.000 < Avg Type: RMS TRACE[12345 6
PNO: Wide Trig: RF Burst Avg|Hold:>100/100 TYPE | & Wittt
IFGain:Low Atten: 6 dB DET|A MM MMM

Ref Offset 32.51 dB Mkr1 925.485 6 MHz

1L%5|B.fdiv Ref 20.00 dBm 7.310 dBm
100 4.1
A e Al Wi dadu Beeatean LR
i AN ™\
U NV N
200
300
-40.0
500
00
-f0.0
Center 926.0040 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 926.3 MHz & 925.7 MHz

[Marker 1 926.360400000 MHz | Trig Delay0.000 s Avg Type: RMS mce’m
PNO: Wide (. Trig: RF Burst Avg|Hold:> 1004100 TPE | & Wil
IFGain:Low * Atten:6 dB CET|A NN MM N
Mkr1 926.360 4 MHz
Ref Offset 32.51 dB
1L%gBidiv Ref 20.00 dBm 7.650 dBm

10.0 }1
I i me B e e e VAV N PR W P ot ey A

Sa N | \
! \/ \

-200

-30.0

-40.0

500

600

70.0
Center 926.0040 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Release 2

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 926.3 MHz w/ 926.9 MHz

IMarker 1 926.210000000 MH= | Trig Delay0.000 s Avg Type: RMS TRACEI1 232456
PNO-Wide = Trig: RF Burst Avg[Hold:> 1001100 TVPE| &, Witiihht
IFGain:iLow — Atten:6 dB pET|A NN NN N
Mkri1 926.210 0 MHz
Ref Offset 32.51 dB
10Bidiv__Ref 20.00 dBm 7.578 dBm
1
b szi-ﬂ
noof—4
200
-300
-400
-50.0
0.0
700
Center 926.6000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)
Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 926.9 MHz w/
\Marker 1 926.690000000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE[123456
PHO: Wide (o Trig: RF Burst Avg[Hold:> 1001100 TVPE | &, Wikt
IFGain:Low Atten: 6 dB DET|& MMMNM N
Mkr1 926.690 0 MHz
Ref Offset 32.51 dB
10dB/div_Ref 20.00 dBm 7.713 dBm
|
10.0 ’1
noofb—4
-10.0 \1\\-:/ \\m
=200
-30.0
-40.0
A0.0
0.0
700
Center 926.6000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 926.9 MHz & 927.5 MHz

|Marker 1 926.810000000 MHz | Trig Delay0.000 s Avg Type: RMS TRecE[f 23456
PNO: Wide (4 Trig: RF Burst Avg|Held:>100/100 TYPE | & Wit
IFGain:Low Atten: 6 dB DET|& MM MM N

Ref Offset 32.51 dB Mkr1 926.810 0 MHz

19g8iciv__Ref 20.00 dBm 7.369 dBm
10.0 ’1
n.oo—4 \ / \
-10.0 Ly 1‘
-20.0
-30.0
-40.0
-50.0
-60.0
700
Center 927.2000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VBW 12 kHz* #Sweep 98.00 ms (1001 pts)

Screen Capture from spectrum analyzer: Antenna 2: 2 Carrier, 927.5 MHz & 926.9 MHz

Marker 1 927.290000000 MHz | Trig Delay0.000 s Avg Type: RMS TRACE[123456
PNO: Wide Trig: RF Burst Avg|Hold:>100/100 THPE | & e
IFGain:Low Atten: 6 dB DET|A MM MMM

Ref Offset 32.51 dB Mkr1 927.290 0 MHz

1L%éiBldiv Ref 20.00 dBm | 7.664 dBm
100 A /ti
e P e AT A e el i Aty oy, )
ol /] ™ M\
N/ \
-10.0 vy 1
200
00
-40.0
500
-B0.0
-70.0
Center 927.2000 MHz Span 1.200 MHz
#Res BW 3.9 kHz VEW 12 kHz* #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
ANS| C63.4-2014 Release 2

FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.4  Channel Occupied Bandwidth

Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: David Raynes Standard: FCC PART 15.247
Date: 2017-10-02 (19.6° C, 25.0% RH) Basic Standard: ANSI C63.10-2013

EUT status: Compliant

Specification: FCC Part 15.247(a)(2)

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-
2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at
least 500 kHz.

2.4.1 Test Guidance: FCC KDB 558074 D01, Clause 8.2
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 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 setto = (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 is measured with the x dB function.

2.4.2 Deviations From The Standard:
There were no deviations from the EUT setup or methodology specified in the standard.
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.4.3 Test Equipment
Testing was performed with the following equipment:

: Asset | Calibration | Calibration
Equipment Manufacturer Model # # Date Due
EMI receiver Agilent N9038A 6130 | 2017-06-20 | 2018-06-20

Attenuator (2) Fairview Microwave SA18N5WA-10 ~ Monitored
Attenuator Narda 768-10 ~ Monitored
Temp/Humidity Extech 42270 5892 | 2017-04-06 | 2018-04-06

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 diagram for Occupied Bandwidth testing:

EUT Attenuator Spectrum Analyzer

2.4.5 Channel Occupied Bandwidth Data:

Freq. 6dB OBW | 99% OBW
(MHz) (kHz) (kHz)
923.3 611.2 661.28
923.9 610.2 660.6
924.5 610.0 660.5
925.1 610.9 659.8
925.7 610.9 660.17
926.3 610.6 659.97
926.9 610.3 660.27
927.5 610.7 660.07
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

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

Screen Captures from the spectrum analyzer:
6 dB OBW, 923.3 MHz:

Report #: t29e17a258-FCC

Release 2

10 dBidiv Ref 40.00 dBm
Log
30.0
200 /—
10.0 / \1\
0.00 /| M
-0.0 Wﬂ \L‘L\W
200 Mﬂ.ﬂ‘“ Y DL y
300 o] Py y
-40.0
50,0
Center 923.3 MHz Span 2 MHz
ffRes BW 100 kHz #V/BW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 36.0 dBm
661.28 kHz
Transmit Freq Error 3.724 kHz OBW Power 99.00 %
X dB Bandwidth 611.2 kHz x dB -6.00 dB

6 dB OBW, 923.9 MHz:

10 dBidiv Ref 40.00 dBm

Log

30.0

200

10.0
0.00

-10.0

-20.0 _M,Jnvm
300 =]

%ﬂ_w\%

]

-40.0

-A0.0

Center 923.9 MHz
[fRes BW 100 kHz

#VBW 300 kHz

Span 2 MHz
Sweep 1ms

Occupied Bandwidth

660.60 kHz
Transmit Freq Error 3.328 kHz
x dB Bandwidth 610.2 kHz

Total Power

OBW Power
x dB

36.0 dBm

99.00 %
-6.00 dB
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

6 dB OBW, 924.5 MHz:

10 <Bidiv Ref 40.00 dBm
|Log
30.0

200 //— _\
10.0 H
0.00 / \

-10.0
mv}/ \J\J"\ fa)

-20.0 %)
300 o™ M
o
400
E0.0
Center 924.5 MHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 36.0 dBm
660.50 kHz
Transmit Freq Error 2.777 kHz OBW Power 99.00 %
X dB Bandwidth 610.0 kHz x dB -6.00 dB

6 dB OBW, 925.1 MHz:

10 dBIdiv Ref 40.00 dBm
|Log

30.0

200 /J \-\

10.0 .

0.00
0.0 / \\
-20.0 f /\;\// \*m\%m

e
-30.0 fee™™

-
-40.0
-50.0
Center 925.1 MHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 36.1 dBm
659.80 kHz
Transmit Freq Error 3.487 kHz OBW Power 99.00 %
x dB Bandwidth 610.9 kHz x dB -6.00 dB
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

6 dB OBW, 925.7 MHz:

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

Report #: t29e17a258-FCC
Release 2

10 dBidiv Ref 40.00 dBm
Log
300
200 e RN
100 /] N
: 7
0.00 AN
-10.0 / \\
200 L‘HJI'\MnL’r\M \J\ o f\w
-30.0 WJL%W\
-40.0
50,0
Center 925.7 MHz Span 2 MHz
[fRes BW 100 kHz #BW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 35.6 dBm
660.17 kHz
Transmit Freq Error 5.059 kHz OBW Power 99.00 %
x dB Bandwidth 610.9 kHz x dB -6.00 dB
6 dB OBW, 926.3 MHz:
10 dB/div Ref 40.00 dBm
Log
30.0
200 / \\\
10.0 7
0.00 /| "
-10.0 / \
200 I\H_ j\)‘/ \M\ "n'lf
30.0 WW \J\’“""M“‘“ ]
-40.0
-50.0
Center 926.3 MHz Span 2 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 36.2 dBm
659.97 kHz
Transmit Freq Error 5.102 kHz OBW Power 99.00 %
x dB Bandwidth 610.6 kHz x dB -6.00 dB
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

6 dB OBW, 926.9 MHz:

10 dBJdiv Ref 40.00 dBm

Log
30.0 —
200 /— \\
100 / \\
: 7
0.00 A \*

-10.0
-20.0 e "u-'f[w! ‘\\‘H =
WNMW R

-30.0 ]
-40.0
500
Center 926.9 MHz Span 2 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 36.0 dBm

660.27 kHz
Transmit Freq Error 4.177 kHz OBW Power 99.00 %
x dB Bandwidth 610.3 kHz x dB -6.00 dB

6 dB OBW, 927.5 MHz:

10 dBidiv Ref 40.00 dBm
|Log

300

200 paall

100 7 .

o / N
7 N

=200 A
-30.0 MM WMRNJW
P ! ==
-40.0
500
Center 927.5 MHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 35.6 dBm
660.07 kHz
Transmit Freq Error 3.064 kHz OBW Power 99.00 %
x dB Bandwidth 610.7 kHz x dB -6.00 dB
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

_ ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
2.5 Band Edge Attenuation
Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: David Raynes Standard: FCC PART 15.247
Date: 2017-10-03 (22.1° C, 17.4% RH) 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 815.209(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 8§15.209(a) (see §15.205(c)).

2.5.1 Test Guidance: ANSI C63.10-2013 Clause 11.13.2
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 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 = (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.

2.5.3 Test Equipment
Testing was performed with the following equipment:

. Asset | Calibration | Calibration
Equipment Manufacturer Model # # Date Due
EMI receiver Agilent N9038A 6130 | 2017-06-20 | 2018-06-20

Attenuator (2) Fairview Microwave SA18N5WA-10 ~ Monitored
Attenuator Narda 768-10 ~ Monitored
Temp/Humidity Extech 42270 5892 2017-04-06 | 2018-04-06
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
ANS| C63.4-2014 Release 2

FCC ID: 2ALEPT0004564 ANSI C63.10-2013
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 diagram for Band Edge Attenuation testing:
Conducted:

EUT Attenuator Spectrum Analyzer

2.5.5 Band Edge Data
Worst-Case Data:

Channel Frequency Attenuation at Band Edge

923.3 MHz & 923.9 MHz | 71.61 dB (Lower Edge)

926.9 MHz & 927.5 MHz | 34.40 dB (Upper Edge)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
ANS| C63.4-2014 Release 2

FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from the spectrum analyzer: Lower Band Edge, 1 carrier

TRACE|] 23455
Trig: Free Run THPE | ] kot
Atten: 14 dB DET|F MMMM M
AMkr1 -21.146 0 MHz
Ref Offset 32.561 dB
E%gBIdiv Ref 35.00 dBm -74.887 dB

/8

15.0

|
|
- |

|
N

-25.0

ul

1A2
-:15.0! e e [ P e D T o v e " ,m,j..HW].ﬂ“ung\%AhMM(l‘}*M1
-55.0
Start 902.00 MHz Stop 923.80 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 98.00 ms (1001 pts)

Screen Capture from the spectrum analyzer: Lower Band Edge, 2 carriers

TRACE|1 23456
Trig: Free Run TYPE | I oo
Atten: 14 dB DET|F M MNMNHMNMN
AMKr1 -21.167 8 MH=z
Ref Offset 32.51 dB
19 dBidiv Ref 35.00 dBm -71.614 dB

250 >\//§(

/
f(
. A
il

350 »J’J

142
L
RN (v e e e e e LRy P T e B R T o e ey T T e ce e

-55.0

Start 902.00 MHz Stop 923.80 MHz
#Res BW 100 KHz #FVBW 300 kHz #Sweep 98.00 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Screen Capture from the spectrum analyzer: Upper Band Edge, 1 carrier

TRACE|] 23456
Trig: Free Run TYPE | I Wittt
Atten: 18 dB DET|F MM NN M

AMEkKri1 568.5 kHz
Ref Offset 32.51 dB
1L%;:IBIdiv Rfef 4(?.e00 dBm -39.639 dB

30.0

T [ANE T
20.0 / \

. J iy

i

-30.0

[Ty
-40.0
-50.0
Start 926.5000 MHz Stop 928.0000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Screen Capture from the spectrum analyzer: Upper Band Edge, 2 carriers

TRACE[1 23456
Trig: Free Run TPE |11 ittt
Atten: 18 dB DET|P MM NN M

AMEr1 1.119 0 MHz
Ref Offset 32.51 dB
EggBldiv R;f 45.7)0 dBm -34.398 dB

30.0

Ko~ [T
)4 .

1.{.\.&

-10.0
200
-30.0
-40.0
500
Start 926.5000 MHz Stop 928.0000 VIHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 1.000 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

_ ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
2.6 Conducted Spurious Emissions
Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: David Raynes Standard: FCC PART 15.247
Date: 2017-10-03 (22.1° C, 17.4% RH) Basic Standard: ANSI C63.4-2014

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 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.

Testing was performed with the following equipment:

: Asset | Calibration | Calibration
Equipment Manufacturer Model # # Date Due
EMI receiver Agilent N9038A 6130 | 2017-06-20 | 2018-06-20

Attenuator (2) Fairview Microwave SA18N5WA-10 ~ Monitored
Attenuator Narda 768-10 ~ Monitored
Temp/Humidity Extech 42270 5892 | 2017-04-06 | 2018-04-06
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 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:

1 Carrier (Cable Loss + Attenuation = 32.51 dB):
Antenna 1: 923.3 MHz, 923.9 MHz, 924.5 MHz, 925.1 MHz
Antenna 2: 925.7 MHz, 926.3 MHz, 926.9 MHz, 927.5 MHz

There were no reportable emissions.

2 Carriers (Cable Loss + Attenuation = 32.51 dB):
Antenna 1: 923.3 MHz & 925.1 MHz (Cable Loss + Attenuation = 32.51 dB).
Ant 2: 926.9 MHz & 927.5 MHz (Cable Loss + Attenuation = 32.51 dB):

There were no reportable emissions.
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

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

Conducted Emissions: Antenna 1: 1 Carrier, 923.3 MHz

Report #: t29e17a258-FCC
Release 2

Ref Offset 32.51 dB
Bidiv Ref 40.00 dBm

(1"}

Trig: Free Run
Atten: 18 4B

TRACE[1 2 3 45 &

TPE | A ottt

DET|P MMM N M
Mkr1 359 kH=
-38.747 dBm

211

S 05 by

30.0

20.0

o0.o0

-10.0

-20.0

-30.0

1
-A0.0 L
SV TV R PR T

-50.0

Start 300 kH=z
#Res BW 100 kHz

#FBW 300 kHz

Stop 30.00 NMH=z
Sweep 2.867 ms (1001 pts)

Ref Offset 3Z2.51 dB

Trig: Free Run
Atten: 14 dB

Mkr1 923 .28 MIH=
29.152 dBm

10 dBidiv Ref 40.00 dBm
Log
1
s0.0 o
0.0
100
o.o0
-10.0
-20.0
-20.0
e il Al anh
—anno T L S T o e S n ) ST P o T 2 e 1 A i
-50.0
Stop 1.0000 GH=

Start 30.0 MIH=z
#Res BYW 100 kHz

FWVBW 300 KHz

#Sweep 98.00 ms (1001 pts)

Ref Offset 32.51 dB
Bidiv Ref 40.00 dBm

1]

Trig: Free Run
Atten: 18 dB

TRacE[T 2 345 6
TYPE (1
DETIP MMM N

MKkr1 5,185 GH=
-34.9728 dBm

0p

S O dFy

30.0

=20.0

10.0

0.00

-10.0

-z20.0

-=0.0

1
WW“LMW ITPTIRPY Y 1 S

~an.n Ton

-50.0

Start 1.000 GHz
#Res BW 100 kHz

#FVBW 300 KH=z

Stop 10.000 GHz
Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 1: 1 Carrier, 923.9 MHz

TRACE[] = 3 45 5
Trig: Free Run TYPE | werioretrriniie-
Atten: 18 dB DET|F M R
Mkri1 359 kHz=
Ref Offset 32.51 dB
-38.609 dBm

1%SBIdiv Ref 40.00 dBm
=00 947 an
200
10.0
o.0o0
-10.0
-20.0
-30.0
P
e iAo
e et oo ALl g bty et e b s resamdin ot e oo A el omsn ot e ot A ot M e iran
-50.0
Start 300 KHz Stop 30.00 MIHz
#Res BW 100 kH=z FVBW 300 kH= Sweep 2.867 ms (1001 pts)
TRACE[] 2 3 4 5 o
Trig: Free Run petviest I
#Arten: 18 dB eET|P NN
Mkr1 923.37 MH=
Ref Offset 32.61 dB
1o gerdiv Ref 40.00 dBmM 29.527 dBm
1
=00 Lﬂ_‘il_\d.ﬁu_l
20.0
10.0
0.00
=100
-=20.0
=00
-40.0 N S S £ porAl | T 2 " MPMWAW M . e
-50.0
Stop 1.0000 GH=

Start 30.0 VMiIH=
FRes BwWw 100 KH=z FVBW 300 KH=z Sweep 92.F73 ms (1001 pts)

TRACE[I 2 = 4 5 6

Trig: Free Run TVPE |1

Atten: 18 dB DETI|F M

MKkr1 5.995 GH=z=z

Ref Offset 32.51 dB

LogBIdiv Ref 40.00 dBm -34.690 dBm

30.0 9 17 cFuT)
200
10.0
o.oo0
-10.0
-20.0

-=0.0 .1
IR CU BRI LTI IR TR

<200 | e bt xoim oo b A P et RN PP
-50.0

Start 1.000 GHz Stop 10.000 GHz

#Res BW 100 kHz FEVBW 300 kH= Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 1: 1 Carrier, 924.5 MHz

TRAcE[T 2 = 4 5 &
TwPE (1A

T e SRR

Mkr1 359 kH=z

19 gBdiv Eee';ofge(;:gz;:lsérgs -38.301 dBEBm

30.0 p—
20.0
10.0
o.oo0
-10.0
-20.0
-30.0

1

e L el ot Ty g Jre T L ATy el st eyt i et et oyt e el ot s Atqp st s A e pormerr]
-s0.0

Stop 30.00 MHz

Start 300 kHz

#Res BW 100 KHz Sweep 2.867 ms (1001 pts)

FBW 300 kHz

TRaCE[] 2 3456
Trig: Free Run TPE | [ et
CET|P M MMM

Atten: 18 dB
Mkr1 924.34 NMIHz
Ref Offset32.51 dB 29177 dBm

10 gB!div Ref 40,00 dBm
1@

20.0

o.ao

-10.0

-20.0

-30.0

-40.0 3 ri "y Py T =Ly AR Lal| i

-50.0

Stop 1.0000 GHz

Start 30.0 MIH=z
Sweep 92.73 ms (1001 pts)

#Res BW 100 kHz #FWVBW 300 kHz

TRACE[] 23 45 &
Trig: Free Run TYPE [Ful bhbbotothin
DET|F M MMM

Atten: 18 dB
Mkr1 7.273 GH=

19 gBidiv Eszofg.et;oszdgrgs -34.345 dBm
20.0 '3 1 5 clFm)|
20.0
10.0
o.oo0
-10.0
-20.0
-30.0 ’1
-40.0 |ttt WMWWWW T WY
-50.0

Stop 10.000 GH=z

Start 1.000 GH=z

#Res BW 100 kHz #FHBW 300 kHz Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 1: 1 Carrier, 925.1 MHz

TRACE[1 2345 5
TwPE I

T S TRRRARE

10 g Rer 4000 darm MESlosa atm

30.0 =1 1=Ts
20.0
10.0
.o
-10.0
-20.0
-30.0

:

e %WMWMWMWMWM
-50.0

Stop 30.00 MIHZz

Start 300 kHz
#Res BW 100 kHz HWBW 300 kHz Sweep 2.867 ms (1001 pts)

TRACE[] 23 45 6
Trig: Free Run TPE |11 oottt
Atten: 18 dB DET|F MM MMM
Mkr1 925.31 MH=z
Ref Offset 32.51 dB -
29.234 dBm

%gB!div Ref 40.00 dBm
1@

-10.0

-20.0

-30.0

BREN TPy r— raTrrrE P s P P Fyw e P

-50.0

Stop 1.0000 GH=z

Start 30.0 MHz
#Res BW 100 kHz FVBW 300 kKHz Sweep 92.73 ms (1001 pts)

TRACE[1 = = 4 5 &5
TVPE |

T R RRARS

Ref Offset 32.51 dB Mkr1 5.977 GHz

19 gBidiv Ref 40.00 dBm -34.791 dBm

30.0 =] dEuT
20.0
10.0
o.oo0
-10.0
-20.0

-30.0 1

_a0.0 it MMWWWW&\"W TR, .
-50.0

Stop 10.000 GHz

Start 1.000 GH=
FH#Res BW 100 kHz F#FWVBW 300 kHz Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 2: 1 Carrier, 925.7 MHz

TRAcE[T 2 5 45 6
Trig: Free Run THPE | Pl biotliototolot
DET|P M MM

Atten: 118 dB
Mkr1 359 kH=
Ref Off: t 32.651 dB
Bidiv RZf 43.7)0 dBm -39.356 dBm

o
Log

.00

-10.0

-20.0

-z0.0

e %:WWWWWMWWWWW

-=0.0

Start 300 kHz Stop 30.00 MHz
Sweep 2.867 ms (1001 pts)

#Res BW 100 kHz FBW 300 kHz

TRACE
TwPE
DET

Mkri1 925.80 MH=z
Ref Offset 32.51 dB
1L%gBJ'div Reef 4(?.e00 dBm 28.340 dBm
*1

122456
™1
SRR

Awvg Type: Log-Pwr
Trig: Free Run Avg|Hold:> 100,100
Atten: 18 dB

30.0

o.ao

-10.0

-20.0

-30.0

-40.0 alalba i F DR TN e

+
H
4

-50.0

Start 30.0 MIH=z Stop 1.0000 GH=
Sweep 92.73 ms (1001 pts)

#Res BW 100 kHz FVBW 300 kHz

TRACE[] 2 3 45 6

Trig: Free Run
Atten: 18 dB DETIF M NN MN M
MEkr1 5.995 GH=z

Ref Offset 32.51 <B
Bidiv Ref 40.00 dBm -35.316 dBm

10.0

0.00

-10.0

-z20.0

-30.0 1
L
ann A T T, WMWWWWM et il IR

-50.0

Stop 10.000 GH=z
Sweep 860.1 ms (1001 pts)

Start 1.000 GHz

#Res BW 100 kH=z FHVBW 300 kH=z
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

FCC Part 15.247

ANSI C63.4-2014

Report #: t29e17a258-FCC
Release 2

ANSI C63.10-2013

Conducted Emissions: Antenna 2: 1 Carrier, 926.3 MHz

Ref Offset 32.51 dB

Bidiv Ref 40.00 dBmM

Trig: Free Run
Atten: 18 dB

TRACE[1 2 = 4 5 &

TV PE | P oot ool

DET|P M M MM
MKr1 359 KH=
-38.725 dBm

10.0

0.00

-10.0

-20.0

-z0.0

-40.0

1
%WWWMWWWW LA e e S S g T et

-=0.0

Start 300 kHz
#Res Bv 100 KHz

FVBW 300 kHz

Stop 30.00 WMIH=z
Sweep 2.867 ms (1001 pts)

TRACE[12 3 45 6

Ref Offset 32.51 dB

Bidiv Ref 40.00 dBm

Trig: Free Run
Atten: 18 B

Mkr1 926.28 VMIH=z
28.373 dBm

1

20.0

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

Start 30.0 MHz
#Res BW 100 kH=z

FVBW 300 kHz

Stop 1.0000 GH=z
Sweep 92.73 ms (1001 pts)

TRACE[1/2 3 45 6

Ref Offset 32.51 dB
Ref 40,00 dBm

Trig: Free Run
Atten: 18 dB

TvFPE
DET

Mkr1 400 kH=
dBm

1] ootttk
Por N

20.0

o0.o0

-10.0

-zo0.0

-30.0

PRV RTTY, YT S L

%

-40.0 A

-50.0

Start 1.000 GHz
#Res BW 100 KHz

FVBW 300 kH=z

Stop 10.000 GH=z
Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 2: 1 Carrier, 926.9 MHz

TRecE[1T 2 5 a5 5
TWPE R

1’A':tge:r’le:58un DET|F MM MMM

1o goian  RETAS DS dams ME5loas dBm
0.0
20.0
10.0
o.oo0
-10.0
-20.0
-20.0

;

e MMMWWWWMNWWWM.MMWNM -y
-50.0

Stop 30.00 NMHz

Start 300 kHz
#Res B 100 KHz #FVvBW 300 kHz

TRACE]] 2345 6
Trig: Free Run TP |l et
DET|F M TP

Atten: 18 dB
Mkr1 927.25 MH=
Ref Offset 32.51 dB 28.290 dBm

Sweep 2.867 ms (1001 pts)

1L%é:IBJ'div Ref 40.00 dBm
30.0 .1 =
z20.0
10.0
o.oo0
-10.0
-20.0
-30.0
Bl FUrTTI YT N VU e T TR P T e e e o e ¥ + T
-50.0
Stop 1.0000 GH=z

Start 30.0 MHz
HRes BW 100 kHz FVBW J00 kH=z Sweep 92.73 ms (1001 pts)

TRACE[] 2 345 6
Trig: Free Run T PE | [ toAfobfotofcdink
DET|F M M MR

Atten: 18 dB
Mkr1 5,194 GH=

19 gBidiv EZ?Ofg.%gzcisér:B -35.153 dBm
30.0
20.0
10.0
o.oo0
-10.0
-20.0
-30.0 1
an.o 1l it Wwwﬂ&“wmﬂw PO PR W
-s0.0
Start 1.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 2: 1 Carrier, 927.5 MHz

TRacE[] 2 5 4 5 5
TPE M

T P RRARE

MKkri1 359 kH=

1L%gB.I'div Eeeffoﬁ.e(;gzc'sér:"ls -39.166 dBm

30.0 ——
z20.0
10.0
o.oo0
-10.0
-20.0
-30.0

1

e WWWWWWWMWW

-50.0

Start 300 kKHz Stop 30.00 MIH=Z
#Res BW 100 kHz HWVBW 300 kH=z Sweep 2.867 ms (1001 pts)

TRACE[]l 2 2 456

Trig: Free Run TYPE | I ittt
Atten: 18 dB DET|F M MM
MKr1 927.25 WMIH=z

Ref Offset 32.51 dB
Bidiv Ref 40.00 dBm 28 173 dBm

1

20.0

.o

-10.0

-zo.0

-30.0

Bl W Y PATTT VI IR TR NY P T P PR A PSR YRS Yo e S Gt

-50.0

Start 30.0 MHz Stop 1.0000 GH=z
#Res BW 100 kHz FVBW 300 KH=z Sweep 92.73 ms (1001 pts)

TRacCE[1 23 45 6

Trig: Free Run TPE [ i
Atten: 18 dB DET|F M MMM
Mkr1 6.103 GH=
Ref Offset 32.51 dB
g gerdiv Ref 40.00 dBm -34.305 dBm
30.0 vt
20.0
10.0
0.00
-10.0
-20.0
-30.0 ’1
oo B T T O ik, W MMWMMW L PN v
wl.'l\l'v'
-s0.0
Start 1.000 GHz Stop 10.000 GHZz
H#Res BW 100 kHz FVBW 300 kHz Svweep B860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

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

Report #: t29e17a258-FCC
Release 2

Conducted Emissions: Antenna 1: 2 Carriers, 923.3 MHz and 923.9 MHz

Ref Offset 32.51 dB
Ref 40,00 dBmM

Trig: Free Run
Atten: 18 dB

TRaCE[] 2245 6

TP E | P iorutuicn

DET [P M M M
MEkr1 419 KHz=z
-38.866 dBm

26.533 dBm|

o0.o0

-10.0

-z20.0

-30.0

b

B Loy
RS N A PPN RS YR T R SRY MY P TR TP RN TWE R P R R

-=0.0

Start 300 kHz
#Res BW 100 KHz

FVBW 300 KHz

Stop 30.00 MH=z
Sweep 2.867 ms (1001 pts)

Ref Offset 32.51 dB

10 dBrdiv Ref 40.00 dBm
Log

Trig: Free Run
Atten: 18 dB

TRACE’m
o
DET|P M M M
Mkri1 924.34 MH=

26.333 dBm

1|
L SNpyrem

30.0

20.0

10.0

0.00

-10.0

-zo0.0

-30.0

-40.0

-50.0

Start 30.0 MIH=z
#Res BYW 100 KHz

FVBW 300 kH=z

Stop 1.0000 GH=z
Sweep 92.73 ms (1001 pts)

Ref Offset 32.51 dB

Trig: Free Run
Atten: 18 dB

TRACE[] 2 3 45 5
TVERE |1
GET|P [ M

Mkr1 400 KH=
-— dBm

10 dBidiv Ref 40.00 dBm
Log
0.0
1 26 3% dBm)
|
20.0
10.0
o.oo0
-10.0
-20.0
-30.0
LYY SRS, R T o O e T T O e e mal T Y T TN, I8 MUY et gt P i
-50.0
Stop 10.000 GHz

Start 1.000 GH=z
#FRes BW 100 kKHz

FBW 300 kHz

Sweep 860.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC
) ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Conducted Emissions: Antenna 2: 2 Carriers, 926.9 MHz and 927.5 MHz

TRACE
Trig: Free Run TwPE
DET

Atten: 18 dB
Mkr1 359 kHz

123456
[
P NN

Ref Offset 32.51 dB
1L%gs.fdiv Ref 40.00 dBm -38.217 dBm
30.0
25.49 dBm|
20.0
10.0
o.ao
-10.0
-20.0
-30.0
1
T A
T T e T P B L T WL T B PY EVPYN Sews PSP T (PN M (W R
-50.0
Stop 30.00 MHz

Start 300 kKHz
#Res BW 100 kH=z FBW 300 kH=z Sweep 2.867 ms (1001 pts)
TRACE[] 2 3 45 6
Trig: Free Run TYPE{(M
Atten: 18 dB DET|F M MR
MKr1 927.25 MH=z
Ref Offset 32.51 dB
o gBsaiv Ref 40.00 dBm 26.488 dBm
1

=o.o \ 2Syryr
Zo.0
100
o.o0
-10.0
-20.0
-30.0

7400-\.‘\.«“4.#-\.-« TS P ST FEF T T e S L S T e ot e e ettt it ol
-s0.0

Start 30.0 ViIHz Stop 1.0000 GHz

#FRes BW 100 KHz FVBW 300 KHz Sweep 92.73 ms (1001 pts)

TRACE[T 2 545 &
Trig: Free Run TwPE |41 btetetirsohruteh
DET|F I P

Atten: 18 dB
Mkrl1 5.167 GHz
Ref Off: t 32.51 dB
Bidiv  Ref 40.00 dBm -35.192 dBm

25.49 dBm|

20.0

-10.0

-20.0

o et WM&MMWM PRI TR nl, PP

-s50.0

Start 1.000 GH=z Stop 10.000 GH=z
#Res BW 100 kHz FVBW 300 kH=z Sweep 8B60.1 ms (1001 pts)
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

_ ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
2.7 EUT Positioning Assessment
Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: Standard: FCC PART 15.247
Date: Basic Standard: ANSI C63.4-2014

EUT status: Not Applicable

The EUT is specified for fixed installation.
For details, refer to the installation instructions in the User Manual.
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

2.8

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

Radiated Spurious Emissions

Report #: t29e17a258-FCC
Release 2

Test Lab: Electronics Test Centre, Airdrie
Test Personnel: David Raynes

Date: 2017-10-03 (22.1° C, 17.4% RH)
Date: 2017-10-04 (19.1° C, 22.8% RH)
Date: 2017-10-13 (19.7° C, 21.6% RH)

EUT: Enterprise Radio Module

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 §15.209(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 | | 8.3660000 25.670000 173.20000 | 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 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 | 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 [l

l usonly ** Canada 108 — 138 MHz ** Canada 960 — 1427 MHz [ Canada only

MPB Technologies
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

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

From 9kHz 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.

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: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANS| C63.10-2013
2.8.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # Calllorzirey Calllorziey
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 2017-03-09 2019-03-09
Biconilog ARA LPB-2520/A 4318 2016-05-18 2018-05-18
Antenna
D5TNF-
Filter K&L 800/1000-1.1- S/N 1 Monitored
N/N-GRI
DRG Horn EMCO 3115 19357 2016-08-24 ‘ 2018-08-24
Low Noise Amplifier MITE JS43-01001800- 4354 .
(1-18 GHz) Q 21-5P Monitored
Temp/Humidity Extech 42270 5892 2017-04-06 ‘ 2018-04-06

2.8.5 Test Sample Verification, Configuration & Modifications
The EUT was set to selected channels with test-specific software. The output was

modulated as in normal operation. Configuration for 2-Carrier operation on Antenna 1 port

at 923.9 MHz & 924.5 MHz, and 1-carrier operation on the Antenna 2 port at 926.3 MHz
was selected as the worst-case for detailed examination. This selection was based on
maximum EUT power dissipation, in the absence of harmonic emissions produced by any

of the Tx channels selected. See §2.6 for details. The antenna ports were terminated into

50Q for this test.

The EUT met the requirements without modification.

Test setup diagram for Radiated Spurious Emissions testing:

A

Electrical Centre of Antenna

|
>

80cm

EUT

3 metres

Ground Plane

Turntable

|

Measurement
Equipment
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Test Sample: Enterprise Radio Module FCC Part 15.247
FCC ID: 2ALEPT0004564

Report #: t29e17a258-FCC
ANSI C63.4-2014 Release 2
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.

The EUT was assessed up to 10 GHz. To prevent LNA saturation, a high-pass
filter was used to block frequencies below 926 MHz.

Pursuant to Part 15.31(0), emissions that are more than 20 dB below the
applicable limit are not reported.

Negative values for Delta indicate compliance.

Transmit Mode; all antenna ports terminated in 50Q:
Antenna 1, 2 carriers at 923.9 MHz & 924.5 MHz, and Antenna 2, 1 carrier at 926.3 MHz:

Raw Antenna | Cable Corrected | FCC 15.209

Freq. Freq. reading Factor Loss Reading Limit Delta |Azimuth| Height

Marker | [MHz] [dBuv] Det [dB/m] [dB] [dBuv/m] | [dBpv/m] [dB] [Deg] [cm] Polarization
1 34.0717 | 33.84 QP 21.6 -25.0 32.44 40 -7.56 25 100 Vertical
2 40.3265 | 38.20 QP 21.0 -24.9 34.30 40 -5.70 1 100 Vertical
3 43.7990 | 38.98 QP 20.2 -24.9 34.28 40 -5.72 147 | 110 Vertical
4 45.7400 | 34.67 QP 19.8 -24.8 29.67 40 -10.33 115 | 111 Vertical
5 50.4350 | 37.66 QP 18.3 -24.7 31.26 40 -8.74 333 | 100 Vertical
6 54.1748 | 42.09 QP 16.8 -24.7 34.19 40 -5.81 39 111 Vertical
1 2,449.1 2499 | Avg 28.7 -26.9 26.79 53.98 -27.19 240 | 312 Horizontal
1 7,391.9* | 19.81 | Avg 36.5 -27.7 28.61 53.98 -25.37 288 | 112 Horizontal
2 7,394.8* | 23.92 | Avg 36.5 -27.7 32.72 53.98 -21.26 293 | 101 Vertical

* Restricted Band
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Plot of Radiated Emissions: Measuring Antenna 1% Orientation
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

FCC
ANSI
ANSI

Part 15.247 Report #: t29e17a258-FCC
C63.4-2014 Release 2
C63.10-2013

Plot of Radiated Emissions: Horizontal polarization
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Plot of Radiated Emissions: Vertical polarization
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Plot of Radiated Emissions: Horizontal polarization
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Plot of Radiated Emissions: Horizontal polarization
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Plot of Radiated Emissions: Vertical polarization
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

Plot of Test Chamber Ambient: (measurement noise floor):
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

ANS| C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Plot of Test Chamber Ambient: (measurement noise floor):
‘BBELECTRONICS TEST CENTRE 3 O0ct 2817 14:32:21
Prelimi nary Rodioted Emissions
Tektelic Communicotions Inc
58 Enterprise
Amb ient
20 Job: t29e170258 Scan @1
78
§ 60
-
2
~
L“} oLz ‘F
K FCC Poart 15,289
3
w48
T
38
LA A
268
18
3@ 1eg 1884
Frequency (MH=zD
Range Cifiz) Det Kol UEW / fvg Tup y Fts  #5ups|  Range CHfiz) Det  RGW VW / fvg Tup Sucep Fts  foups/Mo
11+ 30~ 1280 FEAK 120k 36BK / Uolt Avg {s/decads 9809 5/MA
Plot of Test Chamber Ambient: (measurement noise floor):
‘B@ELECTRONICS TEST CENTRE 3 Oct 2817 14:32:21
Preliminary Rodioted Emissions
op g:i;i’c\wi“‘:sgmmmumi cotions Inc.
Amb ient
809 Job: t29e170258 Scan @1
78
T 68
2
g
~
3 5B ‘r
a FCC Port 15.289
>
% 48
=
38
28 iy
. Wl
3a ] 1804
Frequency (MHzD
fenge = Pt MR e = i e pEak ook ek /g |oViade GRS S/

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

MPB Technologies

Page 68 of 81




Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

FCC ID: 2ALEPT0004564 ANS| C63.4-2014 Release 2
: ANSI C63.10-2013
Plot of Test Chamber Ambient: (measurement noise floor):
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

FCC ID: 2ALEPT0004564 ANS| C63.4-2014 Release 2
: ANSI C63.10-2013
Plot of Test Chamber Ambient: (measurement noise floor):
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Test Sample: Enterprise Radio Module

FCC ID: 2ALEPT0004564

2.9

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

Radiated Spurious Emissions (Co-Location)

Report #: t29e17a258-FCC

Release 2

Test Lab: Electronics Test Centre, Airdrie

Test Personnel: David Raynes

Date: 2017-10-13 (19.7° C, 21.6% RH)

EUT: Enterprise Radio Module
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 §15.205(a), must also comply with the

radiated emission limits specified in §15.209(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: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI 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 -10 GHz +5.31 dB
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANS| C63.10-2013
2.9.4 Test Equipment
Testing was performed with the following equipment:
Equipment Manufacturer Model # Asset # Cellorztion CelofEirel
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 Antenna ARA LPB-2520/A 4318 2016-05-18 2018-05-18
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 Amplifier MITEQ JS43-01001800-21- 4354 :
(1— 18 GH2) 5p Monitored
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 LoRa radios transmitting simultaneously at full

power.

The EUT met the requirements without modification.

Test setup diagram for Radiated Spurious Emissions testing:

EUT 3 metres

80 cm
Ground Plane

Turntable

|

o Measurement

Electrical Centre of Antenna

Equipment
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Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

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 both radio are transmitting at full power in single channel mode.

- In Transmit mode, the EUT was assessed up to 10 GHz.

There were no reportable emissions.
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Test Sample: Enterprise Radio Module

FCC Part 15.247

FCC ID: 2ALEPT0004564 ANSI C63.4-2014 Release 2
: ANSI C63.10-2013
Plot of Radiated Emissions: Measuring Antenna 1% Orientation
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Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
18BELECTRDNICS TEST CENTRE 13 Oct 2817 28.:28:49
Rodiated Emissions
9B E:T:F\):E’Enmmummmma Inc.
Collocotion
Bl Job: t29=170258
74
5 60
3
L
S
g 50 (
% FCC 15+289
T "
sl
g e
28 ) Ly
W‘\WWWWW‘M
18
34 144 1ube
Fregquerncy (MH=z2
Range (MHz) Det  RBW  UBH 7 Avg Tup Sucep Pls  #Sups/| Ronge (MHz) Det  RBU  UBW / Avg Tgp Sueep Pts  ¥Swps/Mod
1 38- 1660 FEAK 120k 360k / Uslt Avy 1=/decads 9AE9  3/MAXI
Plot of Radiated Emissions: Vertical polarization
188ELECTRDNICS TEST CENTRE 13 Oct 2817 28:28:49
Radiaoted Emissions
Tektelic Communications Inc
el Enterprise
Collacation
ElE] Job: t292170258
78
5 60
g
L
o
g 58 (
32 FCC 15+283
w40
el
e et R i e o 17 11T Ly i A S S
20 WWM MMWWWMMWMWWWM“
[T Ty
i
18
38 @[ 1868
Frequency (MH=z32
Range (HHz) Dt RBU  UBW / Avg Tup Sueep Pie #Gups/ Range (MHz) Det  RBU  UBU / Awg Tgp wee, Pz #Sups/Mad
36-1 6606 PEAK 1268k 368k / Volt Avg 1s/decade 96A9  3MAXH

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

MPB Technologies

Page 76 of 81




Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

_ ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
1ZBELECTRDNICS TEST CENTRE 13 Oect 2817 21:43:43
Roadioted Emissions
1B E:T:F\):E’Eummummmma Inc.
Collocotion
198 Jobi t28e170258 Scon B9
96
5 8o
3 7o
o 6G
el FCC 15.2689
50
44

Freqgquency (GH=z2
Range (6Hz) Det  RBW  UBH 7 Avg Tup Sucep Pls  #Sups/| Ronge (GHz) Det  RBU  UBW / Avg Tgp Sueep Pts  ¥Swps/Mod
1:1-3.8 FEAK M M/ Ualt Avg 1=/decads 18k 3/MAX
Plot of Radiated Emissions: Vertical polarization
1ZQELECTRDNICS TEST CENTRE 13 Oct 2817 21:43:43
Rodioted Emissions
Tektelic Communications [nc
e Enterprioe
Collacation
199 Job: tZ28e!170258 Scon B9
98
v 80
g
Lh)
£
o
2 78
o
>
3
Z 08
o FCC 15.289
50
48

(GH=z32

Frequency

Range (GH=z> Dot RBU  UBW 7 fvg Tup

Sumep

UBLI / fvg Tup

Pt #5up=/
3/ Valt fvg

Range (GHz) D=t REL
2:1-3.8 PEAK 1M

Fps Had,

Susep Pte
Is/decode 1Bk 3N

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

MPB Technologies

Page 77 of 81




Test Sample: Enterprise Radio Module

FCC Part 15.247

Report #: t29e17a258-FCC

_ ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013
Plot of Radiated Emissions: Horizontal polarization
BELECTRDNICS TEST CENTRE 13 Oect 2817 22:82:42
Roadioted Emissions
198 E:T:igL?ﬁgummumwcﬂt\Dma Inc.
Collocotion
ag Jobi t28e170258 Scon 18
51|
5 7o
3 6@
5 FCC 15.289
2 5G
4B
39
20
3.6 18
Freqgquency (GH=z2
Range (6Hz) Det  RBW  UBH 7 Avg Tup Sucep Pls  #Sups/| Ronge (GHz) Det  RBU  UBW / Avg Tgp Sueep Pts  ¥Swps/Mod
1:3.6-18 FEAK M M/ Ualt Avg 1=/decads 18k 3/MAX
Plot of Radiated Emissions: Vertical polarization
13 Oct 2817 22:82:42

QELECTRDNICS TEST CENTRE

Roadioted Emissions

Tektelic Communications Inc

1ee B on o
Collocation

ag Job: t29e170258 Scon 18
86

5 78

s

]

£

~

3 B0

3 FCC 15.289

>

E}

)

T

20

(GH=z32

Frequency

18

Range (GH=z> Dot RBU  UBW 7 fvg Tup

Sumep

Pis Det

PEAK

RELJ
i

#oups/] UBLI / fvg Tup

Range (GHz)
2:3.6-18 3/ Ualt Avg

ues, Pte  Fups/Had
Is/decode 1Bk 3N

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

MPB Technologies

Page 78 of 81




Test Sample: Enterprise Radio Module FCC Part 15.247 Report #: t29e17a258-FCC

) ANSI C63.4-2014 Release 2
FCC ID: 2ALEPT0004564 ANSI C63.10-2013

2.10 RF Exposure

Test Lab: Electronics Test Centre, Airdrie EUT: Enterprise Radio Module
Test Personnel: Standard: FCC PART 15.247
Date:

EUT status: Compliant

Compliant: Environmental Assessment provided in a separate Exhibit.
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3.0 TEST FACILITY

3.1 Location

The Enterprise Radio Module 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 Enterprise Radio Module was placed at the centre of the test chamber turntable on
a wooden mast. The antennas were mounted on metal masts 1.5 m apart. The EUT
was grounded according to Tektelic Communications Inc specifications.

3.3 Power Supply
All EUT power was supplied by a filtered 48 VDC source.

3.4 Emissions Profile

Ambient emission profiles were generated throughout the tests and are included in the
test data.
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