=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Code of Federal Regulations 47 Part 15 — Radio Frequency Devices

Subpart C — Intentional Radiators
Section 15.247
Operation within the bands 902 - 928 MHz,
2400 - 2483.5 MHz, 5725 - 5875 MHz,
and 24.0 - 24.25 GHz.

THE FOLLOWING MEETS THE ABOVE TEST SPECIFICATION

FCC ID: 2AKC7-LINK900G1

Formal Name: Kenall TekLink 915 MHz Radio Transceiver Module
Kind of Equipment: IEEE 802.15.4 Radio Transceiver module
Frequency Range: 906-924 MHz
Test Configuration: DC powered transceiver module
Model Number(s): L-3805
Model(s) Tested: L-3805
Serial Number(s): 0001 and 0008
Date of Tests: November 15% through 227, 2016
Test Conducted For: Kenall Manufacturing
10200 55" Street

Kenosha, W1 53144-4601, USA

NOTICE: “This test report relates only to the items tested and must not be used by the client to claim product endorsement
by NVLAP or any agency of the U.S. Government”. Please see the "Description of Test Sample™ page listed inside of this report.

© Copyright 1983 - 2016 D.L.S. Electronic Systems, Inc.

COPYRIGHT NOTICE
This report must not be reproduced (except in full), without the approval of D.L.S. Electronic Systems, Inc.
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United States Department of Commerce
National Institute of Standards and Technology

NVIAD

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 100276-0

D.L.S. Electronic Systems, Inc.
Wheeling, IL

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized Intemnational Standard ISO/EC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).

Mf ”‘q%"'% ] m (/\ f&/.
2016-08-16 through 2017-09-30 VMU A \ UMM/

Eifective Dates For the National Vo!un.‘é(y _I,'éiborarorLAcoremtanm Program

s"‘wzs 0“

ELECTROMAGNETIC NVLAP LAB CODE 100276-0

COMPATIBILITY &
TELECOMMUNICATIONS

Emissions
Designation Description

Off-site test location D.L.S. Electronics performs radiated emissions testing at an additional location, 166 South
Carter Street, Genoa City, W1 53128.
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Model Tested: L-3805
Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

1.0 Summary of Test Report

Kenall Manufacturing

It was determined that the Kenall Manufacturing Kenall TekLink 915 MHz Radio Transceiver Module
model L-3805, complies with the requirements of CFR 47 Part 15 Subpart C Section 15.247.

Subpart C Section 15.247 Applicable Technical Requirements Tested:

Section Description Procedure Note | Compliant?
15.247(a)(2) | DTS Bandwidth ANSI C63.10-2013 1 Yes
Sections 11.8 & 11.8.1
15.247(b)(3) | Fundamental Emission ANSI C63.10-2013 1 Yes
Output Power Sections 11.9.2 & 11.9.2.2.2
15.247(e) Maximum Power Spectral ANSI C63.10-2013 1 Yes
Density Sections 11.10 & 11.10.3
15.247(d) Emissions in Non-Restricted | ANSI C63.10-2013 1 Yes
Frequency Bands Sections 11.11, 11.11.2 &
— RF Conducted 11.11.3
15.247(d) Emissions in Restricted ANSI C63.10-2013 2 Yes
15.205(a) Frequency Bands — Radiated | Sections 11.12 & 11.12.1
15.209(a)
15.247(d) Operating Band-Edge ANSI C63.10-2013 1 Yes
Measurements Sections 11.11, 11.11.2 &
— RF Conducted 11.11.3
15.207 AC Line Conducted ANSI C63.10-2013 3 Yes
Emissions Section 6.2
Informative | Duty Cycle ANSI C63.10-2013 1 NA
Sections 11.6 & 11.6(b)
Informative | Occupied Bandwidth ANSI C63.10-2013 1 NA
(99% power bandwidth) Section 6.9.3
Note 1: RF conducted measurement.
Note 2: Radiated emission measurement.
Note 3: AC power line conducted measurement.
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2.0 Introduction

From November 15" through 22", 2016, the Kenall TekLink 915 MHz Radio Transceiver Module model L-
3805, as provided from Kenall Manufacturing was tested to the requirements of CFR 47 Part 15 Subpart C
Section 15.247 for single modular approval. To meet these requirements, the procedures contained within this
report were performed by personnel of D.L.S Electronic Systems, Inc.

3.0 Test Facilities

D.L.S. Electronic Systems, Inc. is a full service EMC/Safety Testing Laboratory accredited to ISO 17025.
NVLAP Certificate and Scope can be viewed at http://www.dlsemc.com/certificate. Our facilities are
registered with the FCC, Industry Canada, and VCCI.

Wisconsin Test Facility: Wheeling Test Facility:
D.L.S. Electronic Systems, Inc. D.L.S. Electronic Systems, Inc.
166 S. Carter Street 1250 Peterson Drive

Genoa City, Wisconsin 53128 Wheeling, IL 60090

FCC Registration #90531

4.0  Description of Test Sample

Description:

A radio transceiver module supporting a variant of the IEEE 802.15.4 protocol in the 915 MHz North
American band. Maximum target transmit power is 250 mW (+24dBm). Module runs on 3.3 volts DC and
supports an asynchronous, bi-directional digital serial computer interface to control the radio transceiver.

Primary application is for the Kenall TekLink TL2000 LED lighting product. Radio transceiver modules
interlink the LED luminaires into a mesh network with repeaters and a master controller device.

Type of Equipment / Frequency Range:

Mobile / 906-924 MHz

Physical Dimensions of Equipment Under Test:

Length: 2.5 in., Width: 1.5 in., Height: 1.0 in.
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4.0  Description of Test Sample - continued

Power Source:
3.3 VDC provided from the host device

3.3 VDC from a linear bench power supply used for radiated and RF conducted testing
120V / 60Hz host power supply used for AC line conducted testing

Internal Frequencies:

48.0, 16.0, 8.192, 4.0, 0.1152, 0.032 MHz

Transmit / Receive Frequencies Used For Test Purpose:

Low channel: 906 MHz, Middle channel: 914 MHz, High channel: 924 MHz

Type of Modulation(s) / Antenna Type:

BPSK / O-QPSK (IEEE 802.15.4) /

Linx quarter wave: ANT-916-CW-QW with a counterpoise plate (1.8 dBi gain) (reverse SMA
connection to u.FL connection)

Kenall P10112 Revl Custom PCB quarter wave antenna (1.8 dBi gain) (u.FL connection)

Description of Circuit Board(s) / Part Number:

| Kenall 900 MHz Radio Module | L-3805-V3
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Company:
Model Tested:
Report Number:
DLS Project:

Kenall Manufacturing

L-3805
22351
8491

50  Test Equipment
A list of the equipment used can be found in the table below. All primary equipment was calibrated
against known reference standards with a verified traceable path to NIST.
Radiated 30 — 1000 MHz (Site 3)
Model Serial Frequency Cal Cal Due
Description Manufacturer | Number Number Range Date Dates
Receiver Rohde & ESI 40 837808/005 20 Hz - 40 6-23-16 | 6-23-17
Schwarz GHz
Low Pass Filter Mini-Circuits VLFX-1125 MUU9260 30 MHz - 7-1-15 7-1-16
1 GHz
Preamplifier Rohde & TS-PR10 032001/005 | 9 kHz -1 GHz | 12-3-15 12-3-16
Schwarz
Antenna EMCO 3104C 9701-4785 | 20 MHz - 200 | 2-16-16 | 2-16-17
MHz
Antenna EMCO 3146 9702-4895 | 200 MHz -1 2-4-16 2-4-17
GHz
Test Software Rohde & ESK-1 V17.1 N/A N/A N/A
Schwarz
AC Line Conducted (Screen Room)
Model Serial Frequency Cal Cal Due
Description Manufacturer | Number Number Range Date Dates
Receiver Narda PMM 9010F 020WWwW401 | 10Hz-50MHz | 6-23-16 6-23-17
02
LISN Solar 9252-50-R- 961019 9 kHz - 30 5-4-16 5-4-17
24-BNC MHz
Filter- High-Pass SOLAR 7930-120 090702 120 kHz-30 | 11-4-16 | 11-4-17
MHz
Limiter Electro-Metrics EM-7600 705 9 kHz - 30 11-4-16 11-4-17
MHz
Test Software Narda PMM PMM Rel.2.17 N/A N/A N/A
Emission
Suite
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5.0  Test Equipment - continued
Radiated 1-10 GHz (Site G1)
Model Serial Frequency Cal Cal Due
Description Manufacturer | Number Number Range Date Dates
Receiver Rohde & ESI 26 837491/010 20 Hz - 26 6-23-16 | 6-23-17
Schwarz GHz
Preamp Ciao CA118-4010 101 1GHz-18GHz | 1-20-16 | 1-20-17
Horn Antenna EMCO 3115 9502-4451 1-18GHz 6-1-15 6-1-17
Filter- High Pass Planar HP2G-1780- | PF1227/072 1-19GHz 6-5-16 6-5-17
CD-SS 8
Test Software Rohde & ESK-1 V1.7.1 N/A N/A N/A
Schwarz
RF Conducted / Other
Model Serial Frequency Cal Cal Due
Description Manufacturer | Number Number | Range Date Dates
Receiver Rohde & ESI 26 837491/01 20 Hz - 26 6-23-16 6-23-17
Schwarz 0 GHz
20 dB attenuator | Aeroflex/weins 75A-20-12 1071 DC -40 GHz 6-5-16 6-5-17
chel
6.0  Test Arrangements

Radiated Emissions Measurement Arrangement:

All radiated emission measurements were performed at D.L.S. Electronic Systems, Inc. and set up
according to ANSI C63.10-2013, unless otherwise noted. Description of procedures and
measurements can be found in Appendix B — Measurement Data. See Appendix A for additional
photos of the test set up. See Appendix C for measurement uncertainty.

Unless otherwise noted, the bandwidth of the measuring receiver / analyzer used during testing is

shown below.
Frequency Range Bandwidth (-6 dB)
10 to 150 kHz 200 Hz
150 kHz to 30 MHz 9 kHz
30 MHz to 1 GHz 120 kHz
Above 1 GHz 1 MHz
9 of 98
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6.0

7.0

8.0

9.0

Test Arrangements - continued

RF Conducted Emissions Measurement Arrangement:
All RF conducted emission measurements were performed at D.L.S. Electronic Systems, Inc. and set
up according to ANSI C63.10-2013, unless otherwise noted. Description of procedures and

measurements can be found in Appendix B — Measurement Data. See Appendix A for additional
photos of the test set up. See Appendix C for measurement uncertainty.

Test Conditions

Temperature and Humidity:
71°F at 34% RH unless otherwise noted on test data
Supply Voltage:

3.3 VDC from a linear bench power supply used for radiated testing and RF
conducted testing

120V / 60Hz host power supply used for AC line conducted testing

Modifications Made To EUT For Compliance

No modifications were made to the EUT.

Additional Descriptions
The EUT was tested stand-alone for Single Modular Approval.

The EUT was connected to a remote power supply and computer through an interface board
consisting of connectors and wires (no metal planes).

The EUT was programmed for continuous transmission on Low, Mid, and High channels, with a
100% duty cycle.

For radiated emissions, the EUT with was rotated through 3 orthoganal axis to find worst-case.
The antennas were placed in the orientation that will be used in every installation.
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10.0 Results
Measurements were performed in accordance with CFR 47 Part 15 Subpart C Section 15.247

and ANSI C63.10-2013. Graphical and tabular data can be found in Appendix B at the end of
this report.

11.0 Conclusion
The Kenall TekLink 915 MHz Radio Transceiver Module model L-3805, as provided from

Kenall Manufacturing, tested from November 15th through 22nd, 2016 meets the requirements
of CFR 47 Part 15 Subpart C Section 15.247.
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Appendix A — Test Setup Photos

Radiated Emissions Below 1 GHz — with custom PCB quarter wave antenna

Front Back

Position 1 Position 2
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Appendix A — Test Photos - continued

Radiated Emissions Below 1 GHz — with Linx ANT-916-CW-QW antenna

Front )

Back
v :

Position 1 Position 2
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Appendix A — Test Photos - continued

Radiated Emissions Above 1 GHz — with custom PCB quarter wave antenna

Position 1 - front

Position 1 - back Position 2

Position 3
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Appendix A — Test Photos - continued

Radiated Emissions Above 1 GHz — with Linx ANT-916-CW-QW antenna

Position 1 - front

Position 1 - back Position 2

Position 3
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Appendix A — Test Photos - continued
RF Conducted

Bottom

AC Line Conducted Emissions

with custom PCB quarter wave antenna with Linx ANT-916-CW-QW antenna
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Appendix B — Measurement Data

B1.0 DTS Bandwidth

Rule Part:

Section 15.247(a)(2)

Test Procedure:
ANSI C63.10-2013
11.8 DTS Bandwidth
11.8.1 Option 1
Limit:

6 dB bandwidth shall be at least 500 kHz

Results:
Compliant
Minimum 6 dB bandwidth: 794 kHz
Notes:
Testing was performed using the manufacturer’s test software to transmit a random data

payload at a 100% duty cycle with an output power setting of 21. The EUT was tested at the
low, middle, and high channels of operation.
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Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: DTS Bandwidth (6 dB) - Conducted
Operator: Craig B
Comment: RBW = 100 kHz
VBW = 300 kHz
Detector = Peak
Sweep = auto couple
Comment: Low Channel: Frequency — 906 MHz
Output power setting 21
6 dB Emission Bandwidth = 794 kHz
Max/Ref Lvl Marker 1 [Tl ndB] RBW 100 kH=z REF ALt 40 dB
. 35 dBm ndB .00 dB B 300 kH=z
25 dBm BW 793.58717435 kH=z SWT 5 ms Unit dBm
3!:
30
1
) /T ; //y\ =
10
0
-10
-z20
-30
-40
-50
-60
— 65
Center 906 MH=z 200 kHz/ Span 2 MHz
Date: 15.NovV.2016 11:06:32
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Test Date:
Company:
EUT:
Test:
Operator:

Comment:

Comment:

25

11-15-2016

Kenall

Link900G1

DTS Bandwidth (6 dB) - Conducted
Craig B

RBW = 100 kHz
VBW = 300 kHz
Detector = Peak
Sweep = auto couple

Mid Channel: Frequency — 914 MHz
Output power setting 21

Kenall Manufacturing
L-3805

22351

8491

6 dB Emission Bandwidth = 806 kHz

30

20

10

-10

-zn

-30

-40

-50

-&0

— & 5|

Date:

Max/Ref Lvl Marker 1 [Tl ndB] RBW 100 kH=z REF ALt 40 dB
35 dBm nds 6.00 dB VBW 300 kHz

25 dbBm BW 805.61122244 kH=z SWT 5 ms Unit dBm

1
/L /& \\é\

Center 914 MH=z 200 kHz/ Span 2 MHz

15.N0v.2016 11:04:53
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Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: DTS Bandwidth (6 dB) - Conducted
Operator: Craig B
Comment: RBW =100 kHz
VBW = 300 kHz
Detector = Peak
Sweep = auto couple
Comment:  High Channel: Frequency — 924 MHz
Output power setting 21
6 dB Emission Bandwidth = 806 kHz
Max/Ref Lvl Marker 1 [Tl ndB] RBW 100 kH=z REF ALt 40 dB
. 35 dBm ndB .00 dB B 300 kH=z
25 dBm BW 805.¢61122244 kH= SWT 5 ms Unit dBrm
3!:
30
1
0 i
T%//ﬁ 1
10 // \
0
-10
-20
-30
—-40
-50
-60
— 65
Center 924 MH=z 200 kHz/ Span 2 MHz
Date: 15.NovV.2016 11:=:07:=41
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Appendix B

B2.0 Fundamental Emission Output Power

Rule Part:

15.247(0)(3)

Test Procedure:
ANSI C63.10-2013
11.9.2 Maximum Conducted (Average) Output Power
11.9.2.2.2 Method AVGSA-1: Trace averaging with the EUT transmitting at full power
throughout each sweep.
Limit:

The maximum peak conducted output power limit is 1 watt (30 dBm).

Results:
Compliant
Maximum conducted output power: 256 m\W (24.09 dBm)
Notes:
Testing was performed using the manufacturer’s test software to transmit a random data
payload at a 100% duty cycle with an output power setting of 21. The EUT was tested at the

low, middle, and high channels of operation. The measurements were corrected to account for
the cable loss and external attenuator.
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Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Fundamental Emission Output Power - Conducted
Operator: Craig B

Comment: Method AVGSA-1 — maximum conducted (average) output power
SPAN 1.5 x OBW
RBW = 1% to 5% OBW
VBW >3 x RBW
Sweep = auto couple
Detector = RMS
Trace = average 200 traces
Integrate power over OBW

Comment: Low channel: Frequency — 906 MHz
Output power setting 21

Fundamental Emission Output Power = 24.09 dBm = 256 mW

Max/Ref Lvl Marker 1 [T1] REBW 30 kHz RF Att 40 dB
® 35 dBm 13.29 dBm VBW 100 kEHz
25 dBm S06.08767535 MH= SWT 7 ms Unit dBm
25
<0 ¥Yi1|[11] 13.29 dBr
906.08767535 MH=Z
CH | FWR 24.09 dBml

20 Tl ] TATT
H 5w e L i

N i

-10

-Z0

-30

-40

=50

-&0 =

_&5

Center 906 MH=z 250 kH=z/ Span 2.5 MH=z

Date: 15.NOV.2016 11:21:11
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Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Fundamental Emission Output Power - Conducted
Operator: Craig B
Comment: Method AVGSA-1 — maximum conducted (average) output power
SPAN 1.5 x OBW
RBW = 1% to 5% OBW
VBW >3 x RBW
Sweep = auto couple
Detector = RMS
Trace = average 200 traces
Integrate power over OBW
Comment: Mid channel: Frequency — 914 MHz

Output power setting 21

25

Fundamental Emission Output Power = 23.64 dBm = 231 mW

30

20

10

-10

-2Z0

=30

-40

-50

-60

— 55

Date:

,, Max/Ref Lvl Marker 1 [T1] REBW 30 kHz RF ATL 40 dB
35 dBm 12.37 dBm VBW 100 kHz
25 dBm 5913.8822¢6453 MH=Z SWT 7 ms Unit dBm
¥1|[11] 14.37 dBnf
$13.8822¢453 MH=
CH |PWER 23 .64 dBm
/é“\
o]
T
Center 914 MHZzZ 250 kHz/ Span 2.5 MH=z
15.NOV.2016 12:05:40
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Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Fundamental Emission Output Power - Conducted

Operator: Craig B

Comment: Method AVGSA-1 — maximum conducted (average) output power
SPAN 1.5 x OBW
RBW = 1% to 5% OBW
VBW >3 x RBW
Sweep = auto couple
Detector = RMS
Trace = average 200 traces
Integrate power over OBW

Comment:  iiGHICHAAGEIIFTEOUEHCYOPAINIE

Output power setting 21

Fundamental Emission Output Power = 22.74 dBm = 188 mW

o Max/Ref Lwl Marker 1 [T1] RBW 30 kH=z RF Att 40 dB
35 dBm 11.60 dBm VBW 100 kH=z
25 dbm 923.85228457 MH= SWT 7 ms Unit dBm
55
. ¥1|111] 11.60 dBxf
923.89228457 MH=z
CH |FWR 22.74 dBm
z0 H 5 e A =R S i
1
1o PN
0
-10
-20
-30
-40
-50
C0
-60 =
_55
Center 924 MH=z 250 kH=z/ Span 2.5 MH=z
Date: 15.NOV.2016 12:09:16
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Appendix B

B3.0 Maximum Power Spectral Density (PSD)

Rule Part:

15.247(e)

Test Procedure:

ANSI C63.10-2013

11.10 Maximum Power Spectral Density Level in the Fundamental Emission

11.10.3 Method AVGPSD-1 (average PSD): Trace averaging with EUT transmitting at full
power throughout each sweep.

Limit:
+8 dBm in any 3 kHz band segment within the fundamental during any time interval of
continuous transmission.

Results:
Compliant
Maximum conducted power spectral density (PSD): 4.92 dBm/3kHz

Notes:
Testing was performed using the manufacturer’s test software to transmit a random data
payload at a 100% duty cycle with an output power setting of 21. The EUT was tested at the

low, middle, and high channels of operation. The spectrum analyzer measurements were
corrected to account for the cable loss and external attenuator.
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Company:

DLS/

Kenall Manufacturing

Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Maximum Power Spectral Density (PSD)
Operator: Craig B
Comment: SPAN 1.5 x OBW (lowered to meet the minimum measurement point
requirement)
RBW = 3 kHz
VBW =10 kHz
Detector = RMS
Sweep = auto couple
Trace average 200 traces
Comment: Low Channel: Frequency — 906 MHz

Output power setting 21

Maximum PSD = 4.88 dBm/3kHz

» Max/Ref Lvl Marker 1 [T1] REBW
35 dBm 4.88 dBm VBW
5 dBm 906.0713%279 MH=Z SWT

3 kHz RT Att 20 dB
10 kHz
210 ms Unit dBrm

30

20

10

D1 8 dBm

-10

-20

-30

-40

=50

-80

_&5

Center 506 MHz 75 kHz/

Date: 15 NOV.2016 10:46:0%
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Span 750 kHz
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Company:

DLS/

Kenall Manufacturing

Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Maximum Power Spectral Density (PSD)
Operator: Craig B
Comment: SPAN 1.5 x OBW (lowered to meet the minimum measurement point
requirement)
RBW = 3 kHz
VBW =10 kHz
Detector = RMS
Sweep = auto couple
Trace average 200 traces
Comment: Middle Channel: Frequency — 914 MHz

Output power setting 21

Maximum PSD = 4.92 dBm/3kHz

,, Max/Ref Lvl Marker 1 [T1] REBW 3 kH=z RF ATL 20 dB
35 dBm 4.52 dBm VBW 10 kH=z
5 dBm 5913.866598397 MH=z SWT 210 ms Unit dBm
35
30
Z0
10
D1 8 JBm =

-10

-2Z0

=30

-40

-50

-60

— 55

Center 914 MHZzZ 75 kH=z/

Date: 15.NOvV.2016 10:42:39
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Span 750 kH=z
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== 23

DLS /

Company:

Kenall Manufacturing

Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Maximum Power Spectral Density (PSD)
Operator: Craig B
Comment: SPAN 1.5 x OBW (lowered to meet the minimum measurement point
requirement)
RBW = 3 kHz
VBW =10 kHz
Detector = RMS
Sweep = auto couple
Trace average 200 traces
Comment:  High Channel: Frequency - 924 MHz

Output power setting 21

Maximum PSD = 3.28 dBm/3kHz

» Max/Ref Lvl Marker 1 [T1] REBW 3 kHz RF ALt 20 dB
35 dBm 3.28 dBPm VBW 10 kHz
5 dBm 923.86247495 MH=z SWT 210 ms Unit dBm
35
30
z0
10
D1 8 dBm

-10

-20

-30

-40

=50

-80

_&5

Center 924 MHz 75 kHz/

Date: 15 NOV.2016 10:57:0%
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Span 750 kHz
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=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128
Appendix B

B4.0 Emissions in Non-Restricted Frequency Bands - RF Conducted

Rule Part:

15.247(d)

Test Procedure:
ANSI C63.10-2013
11.11 Emissions in non-restricted frequency bands

11.11.2 Reference Level Measurement
11.11.3 Unwanted Emissions Level Measurement

Limit:
RMS averaging was used to measure the output power. Therefore, the peak conducted output

power measured within any 100 kHz outside the authorized frequency band shall be attenuated
by at least 30 dB relative to the maximum measured in-band peak PSD level.

Results:

Compliant

Notes:

Testing was performed using the manufacturer’s test software to transmit a random data
payload at a 100% duty cycle with an output power setting of 21. The EUT was tested at the
low, middle, and high channels of operation. The spectrum analyzer measurements were
corrected to account for the cable loss and external attenuator.
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D =g Company: Kenall Manufacturing

m Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Span 1.5 x DTS Bandwidth
Detector = Peak
Sweep = auto couple
Trace = max hold

Low Channel Transmit = 906 MHz
Output power setting 21

Reference Level measurement

Limit = 23.55 dBm - 30 dB = -6.45 dBm

y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm 23.55 dBm VBW 300 kH=z
5 dBm 505.745495%00 MH=z SWT 5 ms Unit dBm
25 L
N //‘«\
10
0
-10
-20
-30
-40
=50
-60
-70
— 75
Center 506 MHz 200 kHz/ Span Z MH=z

Date: 15.NOovV.201¢ 12:29:05
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=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Detector = Peak
Sweep = auto couple
Trace = max hold

Low Channel Transmit = 906 MHz
Output power setting 21

Frequency Range: 30— 1000 MHz
Limit = 23.55 dBm - 30 dB = -6.45 dBm

» Max/Ref TLwl Marker 1 [T1] REW 100 kH=z RF Att 20 dB
25 dBm -42.56 dBm VBW 300 kH=z
5 dBm 763.67735471 MHz SWT 300 ms Unit dBm

25

20

10

—D1 —-6.45 dBm

-10

-20

-30

He

-40

Ju.

-60

=70

_75

Start 30 MH=z 37 MH=z/ Stop 1 GH=z

Date: 15.NOovV.201¢ 12:35:08
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=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Detector = Peak
Sweep = auto couple
Trace = max hold

Low Channel Transmit = 906 MHz
Output power setting 21

Frequency Range: 1-10 GHz

Limit = 23.55 dBm — 30 dB = -6.45 dBm

y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm -26.595 dBm VBW 300 kH=z
5 dBm 1.81162325 GHz SWT 2.25 = Unit dBm

25

20

10

—D1 —-6.45 dBm

-10

-20

-30

-40

=50

-60

=70

_75

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 15.NOovV.201¢ 12:33:33
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D =g Company: Kenall Manufacturing

m Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Span 1.5 x DTS Bandwidth
Detector = Peak
Sweep = auto couple
Trace = max hold

Mid Channel Transmit = 914 MHz
Output power setting 21

Reference Level measurement

Limit = 23.07 dBm - 30 dB =-6.93 dBm

y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm 23.07 dBm VBW 300 kH=z
5 dBm 913.75350701 MH=z SWT 5 ms Unit dBm

25 1

2o //'1\

10

0

-10

-20

-30

-40

=50

-60

-70

— 75
Center 514 MH=z 200 kHz/ Span Z MH=z

Date: 15.NOovV.201¢ 12:37:10
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=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Detector = Peak
Sweep = auto couple
Trace = max hold

Mid Channel Transmit = 914 MHz
Output power setting 21

Frequency Range: 30— 1000 MHz
Limit = 23.07 dBm - 30 dB = -6.93 dBm

y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm -42.06 dBm VBW 300 kH=z
5 dBm 770.62124248 MH=z SWT 300 ms Unit dBm

25

20

10

D1 -6.93 dBm

-10

-20

-30

_ap 1

WLt

-60

=70

_75

Start 30 MH=z 37 MH=z/ Stop 1 GH=z

Date: 15.NOovV.201¢ 1z2:44:27
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=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Detector = Peak
Sweep = auto couple
Trace = max hold

Mid Channel Transmit = 914 MHz
Output power setting 21

Frequency Range: 1-10 GHz

Limit =23.07 dBm — 30 dB =-6.93 dBm

y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm -27.35 dBm VBW 300 kH=z
5 dBm 1.82965932 GHz SWT 2.25 = Unit dBm

25

20

10

D1 -6.93 dBm

-10

-20

-30

-40

=50

-60

=70

_75

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 15.NOovV.201¢ 12:40:25
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=g Company: Kenall Manufacturing
D m Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall

EUT: Link900G1
Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz
VBW > 300 kHz
Span 1.5 x DTS Bandwidth
Detector = Peak
Sweep = auto couple
Trace = max hold

Output power setting 21
Reference Level measurement
Limit =22.27 dBm - 30 dB =-7.73 dBm

y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm 22.27 dPm VBW 300 kH=z
5 dBm 923.75350701 MHzZ SWT 5 ms Unit dBm
25 |
20 /f!\
10
a
-10
-20
-30
-40
-50
-&60
-70
— 75
Center 524 MHz 200 kHz/ Span Z MH=z
Date: 15.NovV.201e 12:46:34
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Company:

DLS A

Kenall Manufacturing

Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B
Comment: RBW =100 kHz
VBW > 300 kHz
Detector = Peak
Sweep = auto couple
Trace = max hold
Output power setting 21
Frequency Range: 30— 1000 MHz
Limit =22.27 dBm -30 dB =-7.73 dBm
y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm —-43.48 dBm TBW 300 kH=z
5 dBm 780.3406813¢ MH=z SWT 300 ms Unit dBm
45
zZ0
10
0
—D1 -7 .73 dBm
-10
—-20
-30
-40 ix
. M
-&60
-70
-75
Start 30 MH=z 37 MH=z/ Stop 1 GH=z
Date: 15.N0vV. 2016 12:52:15
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DLS /

> Company:

Kenall Manufacturing

| Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B
Comment: RBW =100 kHz
VBW > 300 kHz
Detector = Peak
Sweep = auto couple
Trace = max hold
Output power setting 21
Frequency Range: 1-10 GHz
Limit =22.27 dBm -30 dB =-7.73 dBm
y, Max/Ref Lvl Marker 1 [T1] RBW 100 kH=z RF Att 20 dB
25 dBm -28.39 dBm VBW 300 kHz
5 dBm 1.8476953% GHz SWT 2.25 = Unit dBm
45
zZ0
10
0
—D1 -7 .73 dBm
-10
—-20
1
v
-30
-40
-50
-&60
-70
-75
Start 1 GHz 300 MHz/ Stop 10 GHz
Date: 15.NOov.2016 1z2:49:01
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=g Company: Kenall Manufacturing
D /N Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128
Appendix B

B5.0 Emissions in Restricted Frequency Bands — Radiated

Rule Part:

15.247(d), 15.205(a), 15.209(a)

Test Procedure:
ANSI C63.10-2013

11.12 Emissions in Restricted Frequency Bands
11.12.1 Radiated Emissions Measurements

Limit:
15.209(a)

Results:

Compliant

Notes:

Testing was performed with the antenna connected.

Testing was performed using the manufacturer’s test software to transmit a random data
payload at a 100% duty cycle with an output power setting of 21. The EUT was tested at the
low, middle, and high channels of operation.
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FCC Pt. 15.205 / 15.209

Electric Field Strength

EUT: Kenall TekLink 915 MHz Radio Transceiver Module, Model# L-3805
Manufacturer: Kenall Manufacturing

Operating Condition: 62 deg. F; 39% R.H.

Test Site: DLS O.F. Site 3

Operator: John S #8491

Test Specification: 3.3VDC TX mode; PCB quarter wave antenna

Comment : Low/mid/high channels, x/y/z axis's checked for worst case.

Date: 11-16-2016

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

p 1 11/18/2016 12:36PM  A84hb F1V pri
age 1/3 /18/2016 36 4hb_FIV_print 40 of 98 Report #22351
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400M

300M

200M

Frequency [Hz]

Quasi-Peak Limit @ 3 Meters
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100M

A84hb F1V print

A84hb F1V Peak List

FCC Class B 3m
12:36PM

S50M
A84hb F1V_Quasi-Peak

11/18/2016

MES
-MES
LIM

30M 40M

+

+
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MEASUREMENT RESULT:

11/18/2016 12:31PM
Frequency Level
MHz dBuv
162.250000 34.39
156.700000 34.51
149.900000 31.92
156.800000 30.01
137.100000 28.02
149.950000 26.72
611.600000 16.01
966.400000 16.73
247.000000 21.36
334.100000 18.08
Page 3/3 11/18/2016

"A84hb F1V Final"

Antenna
Factor
dBuv/m

13
12
12
12
12
12

23

14

.25
.64
.00
.56
.19
.00
19.
.86
11.

60

98

.46

12:36PM

System Total

Loss Level

dB  dBuv/m
-23.0 24.6
-23.2 24.0
-23.2 20.7
-23.2 19.4
-23.3 16.9
-23.2 15.5
-20.9 14.8
-17.9 22.6
-22.4 10.9
-22.0 10.6

A84hb_F1V print

Limit Margin
dBuv/m dB
43.5 18.9
43.5 19.5
43 .5 22.8
43.5 24 .1
43.5 26.6
43.5 28.0
46.0 31.2
54.0 31.4
46.0 35.1
46.0 35.4
42 of 98

Height
Ant.

RFRRRERRRRPRRR

m

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

EuT
Angle
deg

o O o

Final
Detector

QUASI-PEAK
QUASI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASI-PEAK
QUASI-PEAK
QUASTI-PEAK
QUASTI-PEAK

Comment

hi ch
hi ch
mid ch
mid ch
lo ch
lo ch

noise floor
noise floor
noise floor
noise floor
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FCC Pt. 15.205 / 15.209

Electric Field Strength

EUT: Kenall TekLink 915 MHz Radio Transceiver Module, Model# L-3805
Manufacturer: Kenall Manufacturing

Operating Condition: 62 deg. F; 39% R.H.

Test Site: DLS O.F. Site 3

Operator: John S #8491

Test Specification: 3.3VDC TX mode; PCB quarter wave antenna

Comment : Low/mid/high channels, x/y/z axis's checked for worst case.

Date: 11-16-2016

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

p 1 11/18/2016 12:36PM  A84hb F1H pri
age 1/3 /18/2016 36 84hb_FIH print 43 of 98 Report #22351
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100M

A84hb F1H print

A84hb F1H Peak List

FCC Class B 3m
12:36PM

S50M
A84hb F1H Quasi-Peak

11/18/2016

MES
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MEASUREMENT RESULT:

11/18/2016 12:36PM
Frequency Level
MHz dBuv
156.700000 37.68
162.850000 33.35
149.900000 34 .35
156.800000 33.02
149.950000 29.14
156.850000 25.59
610.950000 15.54
973.500000 15.19
323.350000 15.17
254.850000 16.10
Page 3/3 11/18/2016

"A84hb F1H Final"

Antenna
Factor
dBuv/m

12
13
12
12
12
12

24
14
12

.54
.37
.00
.56
.00
.57
19.
.14
.50
.29

56

12:36PM

System Total

Loss Level

dB  dBuv/m
-23.2 27.1
-23.0 23.7
-23.2 23.1
-23.2 22 .4
-23.2 17.9
-23.2 15.0
-20.9 14 .2
-17.8 21.6
-22.0 7.7
-22.3 6.1

A84hb_F1H print

Limit Margin
dBuv/m dB
43.5 16.4
43.5 19.8
43.5 20.4
43.5 21.1
43.5 25.6
43.5 28.5
46.0 31.8
54.0 32.4
46.0 38.3
46.0 39.9
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Height
Ant.

P RERNMNMDNDNDNDDNDDNDDND

m

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

EuT
Angle
deg

270
270
270
100
270
270

0

0
0
0

Final
Detector

QUASI-PEAK
QUASI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASTI-PEAK
QUASI-PEAK

Comment

hi ch
hi ch
mid ch
mid ch
low ch
low ch

noise floor
noise floor
noise floor
noise floor
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FCcC Pt. 15.205 / 15.209

Electric Field Strength

EUT: Link900G1

Manufacturer: Kenall

Operating Condition: 71 deg F 28% R.H.

Test Site: DLS O.F. G1

Operator: Craig B

Test Specification: Power setting 21; PCB quarter wave antenna
Comment : Ch's 906, 914, 924 MHz

Date: 11-17-2016 / 11-21-2016

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector
# Final maximized level using Peak detector
- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)

Page 1 11/21/2016 10:34AM  A117 i
age 1/3 /21/2016 10:3 a_sv_print 46 of 98 Report #22351
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All7a_sv_print

10:34AM

11/21/2016
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MEASUREMENT RESULT:

11/21/2016 10:33AM
Frequency Level
MHz dBuv
2771.320000 57.03
2717.300000 56.98
2742.620000 56.78
4531.160000 44 .06
2717.300000 63.93
2771.320000 63.88
2742.620000 63.74
4531.160000 54 .16
Page 3/3 11/21/2016

"All7a sv Final"

Antenna
Factor
dBuv/m

28.
28.
28.
.35
28.
28.
28.
.35

32

32

10:34AM

72
70
71

70
72
71

System Total

Loss Level

dB  dBuv/m
-39.7 46.1
-39.7 46 .0
-39.7 45.8
-37.7 38.7
-39.7 52.9
-39.7 52.9
-39.7 52.8
-37.7 48.8

All7a_sv_print

Limit Margin

dBuv/m ds
54.0 7.9
54.0 8.0
54.0 8.2
54.0 15.3
74.0 21.1
74.0 21.1
74.0 21.2
74.0 25.2
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Height
Ant.

HFRRRRRPR R

m

.60
.16
.43
.00
.16
.60
.43
.00
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Angle
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197
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11
231
197
243

11

Final
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AVERAGE
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AVERAGE
AVERAGE
MAX PEAK
MAX PEAK
MAX PEAK
MAX PEAK

Comment

High ch
Low ch
Mid ch
Low ch
Low ch
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Mid ch
Low ch
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FCcC Pt. 15.205 / 15.209

Electric Field Strength

EUT: Link900G1

Manufacturer: Kenall

Operating Condition: 71 deg F 28% R.H.

Test Site: DLS O.F. G1

Operator: Craig B

Test Specification: Power setting 21; PCB quarter wave antenna
Comment : Ch's 906, 914, 924 MHz

Date: 11-17-2016 / 11-21-2016

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector
# Final maximized level using Peak detector
- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)

p 1 11/21/201 :48AM  All7a sh pri
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MEASUREMENT RESULT:

11/21/2016 9:45AM
Frequency Level
MHz dBuv
2771.320000 58.67
2742 .620000 57.97
2717.320000 57.26
4531.180000 43.16
3624.960000 42.29
2771.320000 65.34
2742.620000 64.81
2717.320000 64.19
4531.180000 53.62
3624.960000 52.91
Page 3/3 11/21/2016

"All7a sh Final"

Antenna
Factor
dBuv/m

28.
28.
28.
.35
31.
28.
28.
28.
.35
31.

32

32

72
71
70

58
72
71
70

58

9:48AM

System Total
Loss Level
dB  dBuv/m
-39.7 47 .7
-39.7 47.0
-39.7 46.3
-37.7 37.8
-39.0 34.8
-39.7 54 .4
-39.7 53.8
-39.7 53.2
-37.7 48 .3
-39.0 45 .4

All7a_sh print

Limit Margin
dBuv/m dB
54.0 6.3
54.0 7.0
54.0 7.7
54.0 16.2
54.0 19.2
74 .0 19.6
74 .0 20.2
74 .0 20.8
74.0 25.7
74 .0 28.6
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Final
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MAX
MAX
MAX
MAX
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PEAK
PEAK
PEAK
PEAK

Comment

High ch
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Low
Low

ch
ch
ch
ch
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Mid
Low
Low
Low
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FCC Part 15 Part C

Electric Field Strength

EUT: Kenall TekLink 915 MHz Radio Transceiver Module, Model# L-3805
Manufacturer: KenallOOOOOOOOOOOOOO

Operating Condition: 62 deg. F; 39% R.H.

Test Site: DLS O.F. Site 3

Operator: John S #8491

Test Specification: 3.3VDC TX mode; Linx antenna

Comment : Low/mid/high channels, x/y/z axis's checked for worst case.

Date: 11-16-2016

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

p 1 11/16/2016 1:46PM  A84gc F1V pri
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MEASUREMENT RESULT:

11/16/2016 1:46PM
Frequency Level
MHz dBuv
38.200000 36.27
119.000000 32.62
613.900000 14.51
404.100000 18.85
608.200000 14 .15
256.850000 21.32
Page 3/3 11/16/2016

"A84gc F1V Final"

Antenna
Factor
dBuv/m

11.
13.
19.
15.
19.
12.

64
10
73
82
39
41

1:46PM

System Total

Loss Level

dB dBuV/m
-24.6 23.3
-23.4 22.3
-20.8 13.4
-21.6 13.1
-20.9 12.7
-22.2 11.5

A84gc_F1V print

Limit Margin
dBuv/m dB
40.0 16.7
43.5 21.2
46.0 32.6
46.0 32.9
46.0 33.3
46.0 34.5
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FCC Part 15 Part C

Electric Field Strength

EUT: 00000000000000000000000000000000000000000000000D0000bobobonoog
Manufacturer: Kenall Manufacturing

Operating Condition: 62 deg. F; 39% R.H.

Test Site: DLS O.F. Site 3

Operator: John S #8491

Test Specification: 3.3VDC TX mode; Linx antenna

Comment : Low/mid/high channels, x/y/z axis's checked for worst case.

Date: 11-16-2016

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector
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MEASUREMENT RESULT:

11/16/2016 1:43PM
Frequency Level
MHz dBuv
996.850000 41.86
994 .550000 37.16
994 .550000 37.16
988.150000 26.49
970.100000 26.15
977.950000 25.78
965.000000 25.34
985.150000 21.31
612.500000 16.08
610.850000 16.10
75.000000 24 .58
114.200000 19.85
409.250000 16.21
330.900000 16.03
Page 3/3 11/16/2016

"A84gc F1H Final"

Antenna
Factor
dBuv/m

24
24
24
24
24
24
23
24

12

14

.24
.19
.19
.10
.00
.14
.80
.10
19.
19.

6.
.52
15.
.34

65
55
30

72

1:46PM

System Total
Loss Level
dB  dBuv/m
-17.8 48 .3
-17.8 43.6
-17.8 43.6
-17.7 32.9
-17.9 32.3
-17.7 32.3
-18.0 31.2
-17.6 27.8
-20.8 14.9
-20.9 14.8
-24.0 6.8
-23.4 8.9
-21.6 10.3
-21.9 8.4

A84gc_F1H print

Limit Margin
dBuv/m dB
54.0 5.7
54.0 10.4
54.0 10.4
54.0 21.1
54.0 21.7
54.0 21.7
54.0 22.8
54.0 26.2
46.0 31.1
46.0 31.2
40.0 33.2
43.5 34.6
46.0 35.7
46.0 37.6
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FCcC Pt. 15.205 / 15.209

Electric Field Strength

EUT: Link900G1

Manufacturer: Kenall

Operating Condition: 71 deg F 34% R.H.

Test Site: DLS O.F. G1

Operator: Craig B

Test Specification: Power Setting 21; Linx antenna ANT-916-CW-QW
Comment : Ch's 906, 914, 924 MHz

Date: 11-15-2016

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector
# Final maximized level using Peak detector
- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)
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MEASUREMENT RESULT:

11/15/2016 3:16PM
Frequency Level
MHz dBuv
2718.690000 56.58
2772.660000 55.24
2742.630000 55.08
4528.794500 41.24
2718.690000 63.76
2772.660000 62.35
2742.630000 62.35
4528.794500 52.17
Page 3/3 11/15/2016

"All5b sv Final"

Antenna
Factor
dBuv/m

28.
28.
28.
.35
28.
28.
28.
.35

32

32

70
72
71

70
72
71

3:16PM

System Total

Loss Level

dB  dBuv/m
-39.7 45.6
-39.7 44 .3
-39.7 44 .1
-37.7 35.9
-39.7 52.8
-39.7 51.4
-39.7 51.4
-37.7 46.8

All5b_sv_print

Limit Margin

dBuv/m ds
54.0 8.4
54.0 9.7
54.0 9.9
54.0 18.1
74.0 21.2
74.0 22.6
74.0 22.6
74.0 27.2
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FCcC Pt. 15.205 / 15.209

Electric Field Strength

EUT: Link900G1

Manufacturer: Kenall

Operating Condition: 71 deg F 34% R.H.

Test Site: DLS O.F. G1

Operator: Craig B

Test Specification: Power Setting 21; Linx antenna ANT-916-CW-QW
Comment : Ch's 906, 914, 924 MHz

Date: 11-15-2016

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Sample Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
24 .6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
15.4 = 40 - 24.6
Graph Markers: + Frequency marker (Level of marker not related to final level)

Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector
# Final maximized level using Peak detector
- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)
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MEASUREMENT RESULT:

11/15/2016 3:44PM
Frequency Level
MHz dBuv
2772.660000 56.94
2741.340000 55.82
2718.640000 55.09
2772.660000 63.90
2741.340000 62.91
2718.640000 62.21
Page 3/3 11/15/2016

"All5b sh Final"

Antenna
Factor
dBuv/m

28.
28.
28.
28.
28.
28.

72
71
70
72
71
70

3:44PM

System Total

Loss Level

dB  dBuv/m
-39.7 46 .0
-39.7 44 .8
-39.7 44 .1
-39.7 52.9
-39.7 51.9
-39.7 51.2

Al1l5b_sh print

Limit Margin

dBuv/m ds
54.0 8.0
54.0 9.2
54.0 9.9
74.0 21.1
74.0 22.1
74.0 22.8
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S5 Company: Kenall Manufacturing
DI s ﬁ\ Model Tested: L-3805

ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128
Appendix B

B6.0 Operating Band-Edge Measurements — RF Conducted

Rule Part:

15.247(d)

Test Procedure:
ANSI C63.10-2013
11.11 Emissions in non-restricted frequency bands

11.11.2 Reference Level Measurement
11.11.3 Unwanted Emissions Level Measurement

Limit:
RMS averaging was used to measure the output power. Therefore, the peak conducted output
power measured within any 100 kHz outside the authorized frequency band shall be attenuated
by at least 30 dB relative to the maximum measured in-band peak PSD level.

Results:

Compliant

Notes:

Testing was performed using the manufacturer’s test software to transmit a random data
payload at a 100% duty cycle with an output power setting of 21. The EUT was tested at the
lowest and highest channels of operation. The spectrum analyzer measurements were
corrected to account for the cable loss and external attenuator.

64 of 98 Report #22351



S5 Company:
DLS ﬁ\ Model Tested:

ELECTRONIC SYSTEMS, INC. Report Number:
DLS Project:
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Band-Edge Measurements - Conducted
Operator: Craig B
Comment: RBW = 100 kHz
VBW > 300 kHz

Detector = Peak

Sweep = auto couple

Trace = max hold

Low Channel Transmit = 906 MHz
Output power setting 21

Kenall Manufacturing

L-3805
22351
8491

Limit: Band-Edge > 30 dB Below Peak In-Band Emission
(RMS averaging used to measure output power)

Band-Edge Frequency = 902 MHz

y, Max/Ref Lwvl Delta 1 [T1] REBW 100 kH=z RF Att 20 dB
25 dBm -56.04 dB VBW 300 kHz
5 dBm -3.75751503 MH=z SWT 5 ms Unit dBm
25 L
Z0 }N
10
0
-10
—-Z20
-30
3
-50
-60
=70 g i
_75
Center S02 MH=z 1 MH=z/ Span 10 MH=z

Date:

15.NOvV.201e 12:25:35
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S5 Company:

Ls ﬁ\ Model Tested:

ELECTRONIC SYSTEMS, INC. Report Number:
DLS Project:
166 South Carter, Genoa City, W1 53128
Test Date: 11-15-2016
Company: Kenall
EUT: Link900G1
Test: Band-Edge Measurements - Conducted
Operator: Craig B
Comment: RBW = 100 kHz
VBW > 300 kHz

Detector = Peak
Sweep = auto couple
Trace = max hold

Output power setting 21

Kenall Manufacturing

L-3805
22351
8491

Limit: Band-Edge > 30 dB Below Peak In-Band Emission
(RMS averaging used to measure output power)

Band-Edge Frequency = 928 MHz

y, Max/Ref Lwvl Delta 1 [T1] REBW 100 kH=z RF Att 20 dB
25 dBm -56.75 dB VBW 300 kHz
5 dBm 4.298558719 MH= SWT 5 ms Unit dBm
25 ]
z0 XM
10
0
-10
—-Z20
-30
IR
—40 M
-50
-60
=70 g i
_75
Center 928 MH=z 1 MH=z/ Span 10 MH=z
Date: 15.NOovV.2016 1z:18:19
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S5 Company:
DLS ﬁ\ Model Tested:

ELECTRONIC SYSTEMS, INC. Report Number:

DLS Project:
166 South Carter, Genoa City, W1 53128
Appendix B

B7.0 AC Line Conducted Emissions

Rule Part:

FCC Part 15.207

Test Procedure:

ANSI C63.10-2013

Kenall Manufacturing
L-3805

22351

8491

6.2 Standard test method for AC power-line conducted emissions from unlicensed

wireless devices

Limit:

FCC Part 15.207(a)

Results:

Compliant

Notes:

The EUT was powered with 3.3 V DC through a Kenall host power supply (P10112 Rev1)
that was connected to a Line Impedance Stabilization Network using a 2.2 meter non-
shielded power cord. Testing was performed using the manufacturer’s test software to
transmit a random data payload at a 100% duty cycle with an output power setting of 21.
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PMM NARDA REPCORT: 8491 Kenall Link900GlL PCB ant L1

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 1; Quasi - Peak

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Custom PCB quarter wave antennal

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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PM

dB
a0

B0

150k 1H 10k
8491 Kenall Link300G1 PCE ant L1
Sl I e Dz tar e T REW Mintt | Pre dmp |Pre Sel [FO™PE | ancilar
[MHz] | [MHz] s P start ¥
1015 a0 AUTO 2045 kHz) (FPOC 1500 mz 9kHz 10 OFF aM
Ancillary = General Factors; [1Feak
Mr. of wiorst = Infinite [2] LISH DLSH#128
Lirnits: Cahles 43 1 45
Clazz B OF DLS #5492
Ekd-L705
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8491 Kenal

Rel . FW 1.54 20/04/16

Margin: 15 dB
OFr equency
O
O MHz]
10 0. 401535
20 0. 40358
30 0. 405625
40 0. 40767
50 0. 409715
60 0.41176
70 0. 532415
80 0. 53446
90 0. 536505
100 0. 53855
110 0. 540595
1200 0. 54264
130 0. 544685
140 0. 54673
150 0. 548775
160 0. 60808
170 0. 610125
180 0. 61217
190 0. 614215
200 0. 61626
210 0. 818715
220 0. 82076

OQPeak

O

0 dBuv]
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41.

22
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17
62
67
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23
98
08
93
33
83
96
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60
28
96
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55
19
11
03

Limt
Cl ass B V.

Li nk900GL PCB ant L1 (Worst:
Rel . SW2.22 (August 2015)
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00
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PMM NARDA REPCORT: 8491 Kenall Link900GlL PCB ant L1

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 1; AVERAGE

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Custom PCB quarter wave antennal

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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Mr. of wiorst = Infinite [2] LISH DLSH#128
Lirnits: Cahles 43 1 45
Clazs B W A DLS #5492
Ekd-L705
72 of 98

30+

Report #22351

pag. 2



PM

8491 Kenal |l Link900GlL PCB ant L1 (Worst: 2) 22/11/2016 10:41:57
Rel . SW2.22 (August 2015)

Rel . FW 1.54 20/04/16

Margin: 12 dB

OFrequency [OC Avg OLimt Del ta OFact or OFact or OFact or OFact or
O O Cass B V..O CLI SN DLS#. . Cabl es 43..[DLS #592 CEM L705
O MHz] O dBuV] O dBuV] O dB] O dB] O dB] O dB] O dB]
10 0.401535 [ 35.84 0 47.82 0-11.98 0O 0.53 0 0.10 0 1.00 0 10.14
2[00 0. 40358 0O 38.41 0O 47.78 0o -9.37 0O 0.53 0O o0.10 0O 1.00 0O 10.14
30 0.405625 O 40.26 0O 47.74 0O -7.48 O 0.53 0O o0.10 O 0.99 0O 10.14
40 0. 40767 0O 40.75 0O 47.70 0O -6.95 O 0.52 O 0.10 O 0.99 0O 10.14
50 0.409715 0O 40.05 0O 47.65 O -7.60 0 0.52 0o 0.11 0O 0.98 0 10.15
60 0.41176 0O 37.83 0O 47.61 0o -9.78 0O 0.52 o o0.11 0O 0.98 0O 10.15
70 0.536505 O 34.20 0O 46.00 0-11.80 0O 0.44 0o 0.14 o 0.77 0O 10.19
80 0. 53855 0O 35.43 0O 46.00 0 -10.57 O 0.43 O 0.14 o 0.77 0O 10.19
90 0.540595 O 37.75 0 46.00 0 -8.25 0 0.43 0O 0.14 O 0.76 0 10.19
100 0. 54264 0O 39.59 0 46.00 0 -6.41 0O 0.43 0o 0.14 0O 0.76 0O 10.19
110 0. 544685 O 39.65 0O 46.00 0O -6.35 0O 0.43 O 0.14 O 0.76 0O 10.19
120 0. 54673 0O 38.81 0O 46.00 o -7.19 O 0.43 O 0.14 o 0.75 0O 10.19
130 0.548775 O 36.99 0 46.00 0 -9.01 0 0.43 0o 0.14 0o 0.75 0 10.19
140 0. 610125 O 36.06 0O 46.00 0 -9.94 0O 0.40 0o 0.15 0o 0.70 0O 10.18
150 0. 61217 0O 36.78 0O 46.00 0o -9.22 0O 0.40 0O 0.15 0o 0.70 0O 10.18
160 0.614215 O 36.61 0O 46.00 0O -9.39 O 0.40 O 0.15 0o 0.70 0O 10.18
170 0. 61626 0 35.49 0 46.00 0-10.51 0 0.40 0 0.15 O 0.70 0 10.18
180 0. 81667 0O 35.29 0 46.00 0-10.71 0O 0.35 o 0.17 0O 0.52 0O 10.20
190 0.818715 O 35.23 0O 46.00 0-10.77 O 0.35 o 0.17 0O 0.52 0O 10.20
200 0. 82076 0O 34.47 0O 46.00 0-11.53 O 0.35 o 0.17 0O 0.52 0O 10.20
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PMM NARDA REPCORT: 8491 Kenall Link900GlL PCB ant L2

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 2; Quasi - Peak

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Custom PCB quarter wave antennal

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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1/ 0.15 an AUTO [2.045 kHz) |PQLC 1500 ms 9kHz 10 OFF oM
Ancillary = General Factors; [1Feak
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Lirnits: Cahles 43 1 45
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8491 Kenal

Rel . FW 1.54 20/04/16

Margin: 16 dB

OFr equency

O

O MHz]
10 0. 40767
20 0. 409715
30 0. 46084
40 0. 462885
50 0. 46493
60 0. 466975
70 0. 46902
80 0. 471065
90 0. 47311
100 0. 475155
110 0. 4772
1200 0. 479245
130 0. 48129
140 0. 536505
150 0. 53855
160 0. 540595
170 0. 54264
180 0. 544685
190 0. 54673
200 0. 548775
210 1. 158185
220 1. 16023
230 1. 162275
240 1. 16432
250 1. 22567
260 1. 227715
270 1. 22976
280 1. 231805
290 1. 23385
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Cl ass B V.

Li nk900GL PCB ant L2 (Worst:
Rel . SW2.22 (August 2015)
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PMM NARDA REPCORT: 8491 Kenall Link900GlL PCB ant L2

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 2; AVERAGE

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Custom PCB quarter wave antennal

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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8491 Kenal

Rel . FW 1.54 20/04/16

Margin: 13 dB
OFr equency
O
O MHz]
10 0. 336095
20 0. 33814
30 0. 340185
40 0. 405625
50 0. 40767
60 0. 409715
70 0. 41176
80 0. 46902
90 0. 471065
100 0.47311
110 0. 475155
1200 0. 4772
130 0. 479245
140 0. 48129
150 0. 540595
160 0. 54264
170 0. 544685
180 0. 54673
190 0. 548775
200 0. 8862
210 0. 888245
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Li nk900GL PCB ant L2 (Worst:
Rel . SW2.22 (August 2015)

0 dBuv]

Ooooooooooooooooooooao

49,
49.
49.
47.
47.
47.
47.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.

30
25
20
74
70
65
61
53
50
46
42
39
35
32
00
00
00
00
00
00
00

2) 22/11/2016 10:35:09

[Del ta

0 dB]

Ooooooooooooooooooooao

-12
-12
-12
-10
-10
-10
-12.
-12.
-11.
-9.
- 8.
- 8.
-9.
-12.
-11.
-9.
-9.
-9.
-11.
-12.
-12.

93
04
23
84
00
53
31
71
63
49
13
51
72
47
71
50
22
79
72
52
72

OFact or

OLI SN DLS#.

0 dB]

Ooooooooooooooooooooao

COOO0O0O0O0O0O000000000O0O0 oo

62
62
62
53
52
52
52
47
47
47
47
46
46
46
43
43
43
43
43
34
34

OFact or OFact or
[OCabl es 43..[DLS #592
O dB] 0 dB]
O 0.07 o 1.17
O 0.07 0o 1.16
O 0.07 0o 1.16
0 0.10 O 0.99
O 0.10 0 0.99
0o 0.11 0 0.98
0o 0.11 O 0.98
0 0.13 0 0.88
0o 0.13 0 0.88
0 0.13 0 0.88
O 0.13 O 0.87
0 0.13 O 0.87
0o 0.13 O 0.87
0 0.13 O 0.87
O 0.14 O 0.76
0 0.14 0 0.76
O 0.14 O 0.76
0o 0.14 0o 0.75
O 0.14 0o 0.75
0 0.17 0 0.49
o 0.17 O 0.49
79 of 98

CFact or
CEM L705

0 dB]

Ooooooooooooooooooooao

10

10

10

10

10

10

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

14
13
13
14
14
15
15
18
18
18
18
18
18
18
19
19
19
19
19
20
20

PM

Report #22351

pag. 3



PMM NARDA REPORT: 8491 Kenall Link900Gl Linx ant L1

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 1; Quasi - Peak

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Linx ANT-916- CW QN antenna with counnter poi sel

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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8491 Kenal

Rel . FW 1.54 20/04/16

Margin: 17 dB

OFr equency

O

O MHz]
10 0. 417895
20 0. 41994
30 0. 421985
40 0. 42403
50 0. 46493
60 0. 466975
70 0. 46902
80 0. 471065
90 0. 47311
100 0. 48947
110 0. 491515
1200 0. 49356
130 0. 60808
140 0. 610125
150 0. 61217
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Li nk900GL Linx ant L1 (Worst:
Rel . SW2.22 (August 2015)

0 dBuv]

Ooooooooooooogooao

57
57
57
57
56
56
56.
56.
56.
56.
56.
56.
56.
56.
56.

49
45
41
37
60
57
53
50
46
18
14
11
00
00
00

2) 22/11/2016 10:11: 05

[Del ta

0 dB]

Ooooooooooooogooao

-15
-15
-13
-14.
-15
-13
-13.
-12.
-15.
-16.
-16.
-16.
-15.
-15.
-15.

03
05
91
87
54
05
15
98
03
93
70
38
83
82
65

OFact or

OLI SN DLS#.

0 dB]

Ooooooooooooogooao

COOO0O0O0O0O000000 oo

52
51
51
51
47
47
47
47
47
46
46
46
40
40
40

OFact or OFact or
[OCabl es 43..[DLS #592
O dB] 0 dB]
0o 0.11 O 0.97
0o 0.11 0 0.96
0o 0.11 O 0.96
0 0.11 0 0.96
0o 0.12 0 0.89
O 0.12 0 0.89
O 0.13 O 0.88
0 0.13 0 0.88
0o 0.13 0 0.88
0 0.13 0 0.85
O 0.13 O 0.85
0 0.13 0 0.85
0o 0.15 0o 0.70
O 0.15 0o 0.70
O 0.15 g 0.70
82 of 98

CFact or
CEM L705

0 dB]

Ooooooooooooogooao

10
10
10
10
10
10
10.
10.
10.
10.
10.
10.
10.
10.
10.

15
15
15
15
17
17
18
18
18
19
19
19
18
18
18

PM

Report #22351

pag. 3



PMM NARDA REPORT: 8491 Kenall Link900Gl Linx ant L1

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 1; AVERAGE

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Linx ANT-916- CW QN antenna with counnter poi sel

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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PM

8491 Kenal |l Link900Gl Linx ant L1 (Worst: 2) 22/11/2016 10:11: 05
Rel . SW2.22 (August 2015)

Rel . FW 1.54 20/04/16

Margin: 12 dB

OFrequency [OC Avg OLimt Del ta OFact or OFact or OFact or OFact or
O O Cass B V..O CLI SN DLS#. . Cabl es 43..[DLS #592 CEM L705
O MHz] O dBuV] O dBuV] O dB] O dB] O dB] O dB] O dB]
10 0. 41585 0O 35.66 0O 47.53 0-11.87 0 0.52 0o o0.11 0o 0.97 0 10.15
200 0.417895 O 39.57 0O 47.49 o -7.92 0O 0.52 o o0.11 0o 0.97 0O 10.15
30 0. 41994 0O 40.20 0O 47.45 o -7.25 0O 0.51 o o0.11 O 0.96 0O 10.15
40 0.421985 0O 40.11 0O 47.41 0o -7.30 O 0.51 o 0.1 O 0.96 0O 10.15
50 0. 42403 0 37.81 0 47.37 0 -9.56 0O 0.51 0o 0.11 O 0.96 0 10.15
60 0. 46493 0O 37.86 0O 46.60 0o -8.74 0O 0.47 0o 0.12 0O 0.89 0O 10.17
70 0.466975 O 41.15 0O 46.57 0O -5.42 0O 0.47 0o 0.12 0O 0.89 0O 10.17
80 0. 46902 0O 41.48 O 46.53 O -5.05 O 0.47 O 0.13 0O 0.88 0O 10.18
900 0. 471065 0O 41.12 0 46.50 0 -5.38 0O 0.47 0 0.13 0 0.88 0 10.18
100 0. 47311 0o 37.71 0 46.46 0o -8.75 0O 0.47 0o 0.13 0O 0.88 0O 10.18
110 0. 487425 [ 34.98 0O 46.21 0-11.23 0O 0.46 O 0.13 O 0.86 0O 10.19
120 0. 48947 0O 36.51 0O 46.18 0o -9.67 O 0.46 O 0.13 O 0.85 0O 10.19
130 0. 491515 O 36.55 0O 46.14 0 -9.59 0O 0.46 0o 0.13 0O 0.85 0 10.19
140 0. 49356 0 35.50 0O 46.11 0 -10.61 0O 0.46 0o 0.13 0O 0.85 0O 10.19
150 0. 536505 O 35.11 0O 46.00 0 -10.89 O 0.44 O 0.14 o 0.77 0O 10.19
160 0. 53855 0O 36.18 0O 46.00 0O -9.82 0O 0.43 O 0.14 o 0.77 0O 10.19
170 0.540595 O 36.15 0 46.00 0 -9.85 0 0.43 0o 0.14 O 0.76 0 10.19
180 0. 54264 0 34.51 0 46.00 0-11.49 0O 0.43 0o 0.14 0O 0.76 0O 10.19
190 0. 606035 O 35.47 0O 46.00 0 -10.53 0O 0.40 O 0.15 0o 0.70 0O 10.18
200 0. 60808 0O 37.88 0O 46.00 0o -8.12 O 0.40 O 0.15 O 0.70 0O 10.18
210 0. 610125 0O 38.13 0 46.00 o -7.87 0O 0.40 0 0.15 0o 0.70 0 10.18
2200 0. 61217 0 37.55 0 46.00 0 -8.45 0O 0.40 0O 0.15 0o 0.70 0O 10.18
230 1. 29111 0O 34.43 0O 46.00 0-11.57 o 0.31 o 0.31 O 0.36 0O 10.20
240 1.293155 O 34.40 0O 46.00 0 -11.60 O 0.31 0o 0.31 O 0.36 0O 10.20
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PMM NARDA REPORT: 8491 Kenall Link900Gl Linx ant L2

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 2; Quasi - Peak

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Linx ANT-916- CW QN antenna with counnter poi sel

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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a0
(1]
a0
a1
1]
150 k 1H 10 30+
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[MHz] | [MHz] s P start ¥
11015 an AUTO [2.045 kHz) |PQLC 1500 ms 9kHz 10 OFF oM
Ancillary = General Factors; [1Feak
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8491 Kenal

Rel . FW 1.54 20/04/16

Margin: 17 dB

OFr equency

O

O MHz]
10 0. 417895
20 0. 41994
30 0. 421985
40 0. 46493
50 0. 466975
60 0. 46902
70 0. 471065
80 0.47311
90 0. 487425
100 0. 48947
110 0. 491515
1200 0. 49356

OQPeak

O

0 dBuv]

O
g
O
O
O
g
O
O
O
O
O
O

40

41.
41.
41.
43

43

43.
41.
39.
39.
40.
40.

91
07
47
62
52
39
52
24
44
74
03
27

Limt
Cl ass B V.

Li nk900GL Linx ant L2 (Worst:
Rel . SW2.22 (August 2015)

0 dBuv]

Ooooooooooog

57
57
57
56
56
56
56.
56.
56.
56.
56.
56.

49
45
41
60
57
53
50
46
21
18
14
11

2) 22/11/2016 10: 20: 35

[Del ta

0 dB]

Ooooooooooog

-16
-16
-15
-14.
-13
-13
-12.
-15.
-16.
-16.
-16.
-15.

58
38
94
98
05
14
98
22
77
44
11
84

OFact or

OLI SN DLS#.

0 dB]

Ooooooooooog

P00 o0000 000

52
51
51
47
47
47
47
47
46
46
46
46

OFact or OFact or
[OCabl es 43..[DLS #592
O dB] 0 dB]
0o 0.11 O 0.97
0o 0.11 0 0.96
0o 0.11 O 0.96
0 0.12 O 0.89
0o 0.12 0 0.89
O 0.13 0 0.88
O 0.13 O 0.88
0 0.13 0 0.88
0o 0.13 0 0.86
0 0.13 0 0.85
O 0.13 O 0.85
0 0.13 0 0.85
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0 dB]

Ooooooooooog

10
10
10
10
10
10
10.
10.
10.
10.
10.
10.
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18
18
19
19
19
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PMM NARDA REPORT: 8491 Kenall Link900Gl Linx ant L2

Report issuing date : 11-22-2016

St andar d : FCC Part 15.207 / 15.107 Cass B

Test Type : VO tage Mains Test

Test Site : DLS O F. Screen Room

Tenper at ure . 70 °F

Humi dity 1 24%

Test Specs . Line 2; AVERAGE

Qper at or : Craig B

DLS Project # ;8491

Resul t . Pass

EUT

Manuf act ur er . Kenal |

Model : Li nk900GL

Product : 900 MHz radio nodul e

Not es : 120V 60HzJ(Kenal I host 3.3 VDC power supply, P10112 Revl)
: Continuous Tx node; Linx ANT-916- CW QN antenna with counnter poi sel

oo

Testing Conpany : DLS Electronic Systens

Tel . / Fax © 262-279-0210

Wb site : http://ww. dl senc. com

Recei ver Details

Model . PMM 9010F
Br and . Narda

S/IN ;. 020WwmM0102
Last Calibration . 06/ 23/ 2016

NOTE: OThe columm in the table that is |abeled "delta" shows the margin in dB with respect
to the limt. A negative nunber indicates the level of the enmission is under the limt by
the given value, while a positive nunber indicates the em ssion level is above the limt

by the given val ue.
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a0
R0
40
| 20
1]
150 k 1M 10 M a0 M
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[MHz] | [MHz] s P start ¥
1/ 0.15 an AUTO (2045 kHz) |PAC 1500 ms 9kHz 10 OFF oM
Ancillary = General Factors; C-Anvg
Mr. of wiorst = Infinite [2] LISH DLSH#128
Lirnits: Cahles 43 1 45
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8491 Kenal

Rel . FW 1.54 20/04/16

Margin: 13 dB

OFr equency

O MHz]
10 0. 3954
20 0. 397445
30 0. 39949
40 0. 401535
50 0. 41585
60 0. 417895
70 0. 41994
80 0. 421985
90 0. 42403
100 0. 46493
110 0. 466975
1200 0. 46902
130 0. 471065
140 0. 47311
150 0. 487425
160 0. 48947
170 0. 491515
180 0. 49356
190 0. 53855
200 0. 60808
210 0. 610125
220 0. 61217
230 0. 89029
240 0. 892335
250 0. 93937
260 1. 289065
270 1. 29111
280 1. 293155

0C- Avg

[ dBuv]

OOo0ooooooooooooooooooooooOoogooao

35

36

36

35

34.
38

38.
38.
35.
37.
40.
40.
40.
36.
34.
36.
36.
34.
33.
33.
34.
33.
34.
33.
33.
33.
34.
33.

37
93
92
59
84
28
72
38
44
31
46
72
27
50
88
23
24
93
00
88
01
14
08
98
03
06
00
78

Limt
Cass B V.
0 dBuV]

47.
47.
47.
47.
47.
47.
47.
47.
47.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.

Li nk900GL Linx ant L2 (Worst:
Rel . SW2.22 (August 2015)

95
91
86
82
53
49
45
41
37
60
57
53
50
46
21
18
14
11
00
00
00
00
00
00
00
00
00
00

2) 22/11/2016 10: 20: 35

Del ta

0 dB]

O
g
O
O
O

Ooooooooooo

-12
-10
-10
-12
-12
-9.
- 8.
-9.
-11.
-9.
- 6.
-5.
- 6.
-9.
-11.
-9.
-9.
-11.
-13.
-12.
-11.
-12.
-11.
-12.
-12.
-12.
-12.
-12.

58
98
94
23
69
21
73
03
93
29
11
81
23
96
33
95
90
18
00
12
99
86
92
02
97
94
00
22

Fact or

[ dB]

COOLOO0O0O0O00O00O0000000000000O00O0O0o

53
53
53
53
52
52
51
51
51
47
47
47
47
47
46
46
46
46
43
40
40
40
34
34
34
31
31
31

[ dB]

COOOO0O0O0O0O0O00O0000000000000O00O0O0o

OFact or
LI SN DLS#. . OCabl es 43..[DLS #592

10
10
10
10
11
11
11
11
11
12
12
13
13
13
13
13
13
13
14
15
15
15
17
17
18
31
31
31

OFact or

[ dB]

01
01
00
00
97
97
96
96
96
89
89
88
88
88
86
85
85
85
77
70
70
70
49
49
47
36
36
36

OO0 0000000000000 00000000O R RE
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10

10

10

10

10

10

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
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14
14
14
15
15
15
15
15
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17
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18
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18
18
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S5 Company: Kenall Manufacturing
DI s ﬁ\ Model Tested: L-3805

ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128
Appendix B

B8.0 Duty Cycle of Test Unit

Rule Part:

Informative — used to show duty cycle is > 98%

Test Procedure:
ANSI C63.10-2013
11.6 Duty cycle, transmission duration, and maximum power control level
11.6(b) Zero-span mode on spectrum analyzer

Limits:

Not Applicable

Results:

Duty cycle = 100%

Duty Cycle Correction: none
Notes:

Testing was performed using the manufacturer’s test software to transmit a random data
payload at a 100% duty cycle with an output power setting of 21.
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S5 Company: Kenall Manufacturing
DI S ﬁ\ Model Tested: L-3805

ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Duty Cycle — special mode for testing purposes
Operator: Craig B

Comment: Middle channel: 914 MHz

Duty Cycle = 100 %

,, Max/Ref Lwvl Marker 1 [T1] RBW 10 MH=Z EF Attt 40 B
35 dBm 24 .36 dBm VBW 10 MH=z
25 dBm 2.605210 ms SWT 100 ms Unit dPm
3!:
30
1
h 4
20
10
0
-10
-20
-30
-40
-50
-50
_55
Center 914 MH=z 10 ms/
Date: 15.NOV.2016 09:07:43
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S5 Company: Kenall Manufacturing
DI S ﬁ\ Model Tested: L-3805

ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Duty Cycle — special mode for testing purposes
Operator: Craig B

Comment: Middle channel: 914 MHz

Duty Cycle = 100 %

5 Max/Ref Lvl RBW 10 MH= REF Attt 40 odB
35 dBm VBW 10 MH=Z
25 JdBm SWT 1 ms Unit B
3!:.
30
20
10
0
-10
-2Z20
-30
-40
-50
-60
—-55
Center 914 MH=z 100 ns/
Date: 15 MOV 2016 0%:08:237
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S5 Company: Kenall Manufacturing
DLS ﬁ\ Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Appendix B

B9.0 Occupied Bandwidth — 99 %

Rule Part:

Informative — used for output power measurements

Test Procedure:

ANSI C63.10-2013
6.9.3 Occupied bandwidth—power bandwidth (99%) measurement procedure

Limit:
Informative

Results:
99 % power bandwidth: 1.16 MHz
Emission Designator: 1M16G7D

Notes:

This was a conducted emissions measurement. Testing was performed using the
manufacturer’s test software to transmit a random data payload at a 100% duty cycle with an
output power setting of 21. The span of the spectrum analyzer was set to a value between 1.5
and 5 times the occupied bandwidth. The resolution bandwidth of the spectrum analyzer was
set to a value between 1% and 5% of the occupied bandwidth, and the video bandwidth was
set greater than or equal to 3 times the resolution bandwidth. Peak detection and max-hold
were used. The 99% power bandwidth function of the spectrum analyzer was used to take
this measurement.
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S5 Company: Kenall Manufacturing
DLS ﬁ\ Model Tested: L-3805
ELECTRONIC SYSTEMS, INC. Report Number: 22351
DLS Project: 8491

166 South Carter, Genoa City, W1 53128

Test Date: 11-15-2016

Company: Kenall

EUT: Link900G1

Test: Emission Bandwidth (99% Power) - Conducted
Operator: Craig B

Comment: SPAN set between 1.5 to 5 times the Occupied Bandwidth
RBW = 1-5% of Occupied Bandwidth
VBW >3 x RBW
Detector = Peak
Sweep = auto couple

Comment: Mid Channel: Frequency — 914 MHz
Output power setting 21

99% Power Bandwidth = 1.16 MHz

Y, Max/Ref TLwvl Marker 1 [T1] RBW 50 kH=z RF Att 40 dB
35 dBm 20.73 dBm VBW 200 kHz
25 dBm G14.12224449 MHz SWT 5 ms Unit dBm
a5,
- ¥Yi|[T1] 20.73 dBrf
914.12224449 MEZ
1 OPH 1.15831663 ME=Z
20 >4 oy fo3g F 4B
913.41683367 MHE=Z
i ) VT:\{\TI] d.13 dBd
o~ M@éa.57515030 MHZ
0
-10
-20
-30
-40
-50
-60
- &5
Center 514 MH=z 200 kHz/ Span 2 MH=z
Date: 15.NOovV.2016 11=02:13
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S5 Company:

Ls ﬁ\ Model Tested:

ELECTRONIC SYSTEMS, INC. Report Number:
DLS Project:

166 South Carter, Genoa City, W1 53128

Appendix C — Measurement Uncertainty

Kenall Manufacturing
L-3805

22351

8491

Compliance with the limits in this standard are based on the results of the compliance measurement. Our
calculated measurement uncertainty including the measurement instrumentation, associated connections
between the various instruments in the measurement chain, and other contributions, are provided in this

section of the test report.

Parameter Expanded Uncertainty (K=2)
Occupied Channel Bandwidth +/-1.14%
RF Output Power, Conducted +/-0.89dB
Power Spectral Density, Conducted +/-1.26dB
Unwanted Emissions, Conducted +/-2.62dB
All Emissions, Radiated +/-4.95dB
DC and Low Frequency Voltages +/-2.42%
Time +/-0.01%
Duty Cycle +/-0.05%

AC Line Conducted Uncertainty (+/-dB)
Contribution Probability Distribution

150 kHz - 30 MHz

Combined Standard

Uncertainty Normal 1.05
Expanded
Uncertainty Normal (k=2) 2.10
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ELECTRONIC SYSTEMS, INC.

166 South Carter, Genoa City, W1 53128

Company: Kenall Manufacturing
Model Tested: L-3805

Report Number: 22351

DLS Project: 8491

END OF REPORT

Revision # | Date Comments By
1.0 November 23, 2016 | Initial Release CB
1.1 December 6, 2016 Updated FCC ID to use all capital letters CB
1.2 December 7, 2016 Corrected test dates on cover page CB
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