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ATTESTATION OF TEST RESULTS

COMPANY NAME: Beartooth Radio, Inc.
45 Discovery Drive

Bozeman, MT, 59718 USA
EUT DESCRIPTION: Bluetooth and LoRa Cellphone Connection Assistant
MODEL: BT 007

SERIAL NUMBER: BT007170400006, BT007170400004, and BT007170900063

DATE TESTED: 2017-02-21 to 2017-04-12
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
ISED CANADA RSS-247 Issue 2 Pass
ISED CANADA RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken into
account and are published for informational purposes only. The test results show that the equipment
tested is capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way unless
done so by UL LLC and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL LLC will constitute fraud and shall nullify the document. This report must
not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any
agency of the U.S. Government.

Approved & Released Prepared By:
For UL LLC By:
P
W /%7(7 -
Jeffrey Moser Brian T. Kiewra

EMC Program Manager
UL — Consumer Technology Division

EMC Engineer
UL — Consumer Technology Division
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1. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 2.

2. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive, Morrisville,
NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
X Chamber NORTH
[ | Chamber SOUTH

The onsite chambers are covered under Industry (ISED) Canada company address code 2180C
with site numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.
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3. CALIBRATION AND UNCERTAINTY
3.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

3.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

3.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
RF output power, conducted +0.45 dB
Power Spectral Density, conducted +1.50 dB
Unwanted Emissions, conducted 1+2.94 dB
All emissions, radiated 1+5.36 dB
Conducted Emissions (0.150 — 30MHz) +3.65 dB
Temperature 1+0.07 °C
Humidity +2.26 %
DC and Low Frequency Voltages £1.27 %

Uncertainty figures are valid to a confidence level of 95%.
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4. EQUIPMENT UNDER TEST

41. DESCRIPTION OF EUT

The EUT is a Bluetooth and LoRa cellphone connection assistant.

4.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
902 - 928 LoRa 25.99 397.19

4.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an antenna with a maximum gain of +4dBi.

44, SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was mk1_fcc_test, rev. 1.0.1.

4.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission (0.009-30MHz) and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

Page 7 of 60

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

4.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCC ID

Power Supply Motorola SSW-2680US SPN5864A | 15005-CD-0817337 NA

1/0 CABLES
1/0 Cable List
Cable No Port Id:ngifcal EEEEE Cable Type Calliz Remarks
: Ports Type yp Length (m)
1 USB 1 nUSB USB <3m NA

TEST SETUP

The EUT is installed in as a standalone device.

SETUP DIAGRAM FOR TESTS

Power Supply

‘ @ AC Mains
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5. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Radiated Equipment Used For Testing

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2016-12-28 | 2017-12-31
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences JB3 2016-06-27 | 2017-06-30
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0067 Waveguide Horn ETS Lindgren 3117 2017-03-23 | 2018-03-23
Antenna, 1 to 18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2016-03-07 | 2017-03-31
Antenna, 1 to 18 GHz
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B | 2016-09-06 | 2017-09-06
26.5GHz
Gain-Loss Chains
N-SACO1 Gai”"“;;&;iﬂg: 0.009- Various Various 2016-10-04 | 2017-10-04
Gain-loss string: 30- . .
N-SACO02 1000MHz Various Various 2016-06-26 | 2017-06-30
N-SACO3 Gain-loss string: 1- Various Various 2016-08-28 | 2017-08-28
18GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent NOO030A 2017-02-17 | 2018-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
BRF007 QOOMHZFlﬁf‘e”rd Reject | Micro-Tronics BRC17691 | 2017-03-03 | 2018-03-03
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Antenna Port Conducted Equipment Used For Testing
EqurI)Dment Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 1
72822 Agilent
(SA0019) Spectrum Analyzer Technologies E4446A 2016-08-25 | 2017-08-25
Keysight res AL
PWMO003 RF Power Meter Technologies N1911A 2016-06-21 | 2017-06-21
Peak and Avg Power Sensor, Keysight AL A
PWS003 50MHz to 6GHz Technologies E9323A 2016-06-21 | 2017-06-21
MMO0168 True RMS Multimeter Agilent U1232A 2016-10-07 | 2017-10-31
Line Conducted Equipment Used For Testing
Equipment D . f Last Cal N Cal
D escription Manufacturer Model Number ast Cal. ext Cal.
cBLo77 | Coaxcable, RG223, N-male | b0 a0 PE3476-240 | 2016-06-15 | 2017-06-30
to BNC-male, 20-ft.
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-
LISNOO3 conductor, 25A Com. 2-01-550y | 2016-08-24 2017-08-24
PRE0101521 EMI Test Receiver 9kHz- Rohde &
(75141) 7GHz Schwarz ESCI 7 2016-08-23 | 2017-08-23
TLOO1 Transient Limiter, 0009 1 Gom-Power LIT-930A | 2016-06-09 | 2017-06-30
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment Used
MMO0168 True RMS Multimeter Agilent U1232A 2016-10-07 | 2017-10-31
ANSI C63.4 1m extension Per Annex B of
CDECABLEO001 cable. UL ANS| C63.4 2016-06-04 | 2017-06-30
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6. ANTENNA PORT TEST RESULTS
6.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 400ms scan, to enable resolution of each occurrence.
The duty cycle was then calculated based on a 100 ms period as described in FCC 15.35.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) | (msec) (linear) (%) (dB)
900MHz band
LoRa 250kHz | 8.000 | 100.000 | o0.080 | 8.00% | -21.94
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DUTY CYCLE PLOTS

PULSE WIDTH 250kHz MODE
5 Agilent 17:36:16 Apr 11, 2017

L

| Measure

Ref 28 dBm

APvE.2(838917),46722, MOR-CONL
#Atten 460 dB

a Mkrl 8 ms
-0.34 JdB

#Peak

9
|

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 915.008 MHz
Fes BH 31 kHz

#Y/BH 91 kHz

Span @ Hz
Sweep 10 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
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PULSE PER PERIOD 250kHz MODE

- Agilent 17:42:30

Apr 11, 2817

Measure

Ref 38 dBm

APvE.2(030317),46722, MOR-CONL

#Atten 48 dB

#Peak
Log

148
dB/

Offst
30.1

Meas Off

Channel Power
‘ Occupied BH

ACP

Multi Carrier
Power

CCDF

Center 915.008 MHz
Res BH 91 kHz

Span @ Hz
#/BH 91 kHz Sweep 400 ms (1001 pts)

‘ Power Stat
More
1of 2

TEST INFORMATION
Date: 2017-04-11
Project No: 11576797
Tester: John Manser
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6.2. 20 dB AND 99% BANDWIDTH

LIMIT

The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Test per FCC §15.247(a)(1); IC RSS-247 5.1 (1), RSS-Gen 6.6.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 20
dB bandwidth and 99% Occupied Bandwidth. The VBW is set to = RBW. The sweep time is
coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 902.5 276 252.6652
Middle 915 282 255.7668
High 927.5 290.4 258.1347

TEST INFORMATION
Date: 2017-04-11
Project No: 11576797
Tester: John Manser
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20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH
% Agilent 18:20:52 Apr 11, 2017 L Measure

APvE.20830817).46722, MOR-CONL a Mkrl 276.8 kHz

Ref 38 dBm #Atten 40 dB -0.329 dB Meas Off
#Pegk
Log
10 Channel P

ey annel Power

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 362.500 0 MHz Span 608 kHz 1”‘;{ S

#Res BH 3 kHz #UBH 9.1 kHz #Syeep 100 ms (1001 pts)

BANDWIDTH MID CH
¥4 Agilent 15:40:21 Apr 11, 2017 L Measure

APwE.2(B30917),46722, MOR-CONL a Mkrl 2828 kHz
Ref 38 oBm #Atten 40 JB 8.494 dB Meas Off
#Pegk
Log

1o Channel P
&/ annel Power
Offst
381

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center S15.000 0 MHz Span 600 khz 1”‘0’{ S

#Res BH 3 kHz #UBH 2.1 kHz #Syeep 100 ms (1001 pts)
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BANDWIDTH HIGH CH
5 Agilent 16:37:30 Apr 11, 2017 L [ _Measure

APvE.2(838317),46722, MOR-CONL a Mkrl 298.4 kHz
Rsf i@ dBm #Atten 48 dB 2.798 dB Meas Off
#Paa

Channel Power

‘ Occupied BW
‘ ACP

Multi Carrier
Power

Power Stat

CCDF

Center 927.500 8 MHz Span 608 kHz ‘ 1”‘0’{ 92
#Res BH 3 kHz #YBH 9.1 kHz #Sweep 108 ms (1001 pts)

|
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99% BANDWIDTH

BANDWIDTH LOW CH
W Agilent 18:28:40 Apr 11, 2017 RL Measure
|
Ch Freq 9625 MHz Trig Free Meas Off

Occupied Bandwidth [Averages: 100 | |

| Channel Power

APwE.2(030917),46722, MOR-CONL
Ref 30 dBm #Atten 20 dB
#Peak ! . Occupied BH

&
i

ACP

Multi Carrier

Center 902500 0 MHz Span 408 kHz Power
#Res BH 3 kHz #UBH 2.1 kHz #Syeep 100 ms (1001 pts) b s

ower Stat

Occupied Bandwidth Occ BH % PWr  99.00 % CCDF

2526652 kHz x dB -20.00 dB

Transmit Freq Error  -9.324 kHz 1H0Fre2
% dB Bandwidth 281.451 kHz 0

BANDWIDTH MID CH
# Agilent 18:38:22 Apr 11, 2017 RL
[

Ch Freq 915 MH=z Trig Free Meas Off
Occupied Bandwidth [Averages: 100 | |

| Channel Power

APwE.2(830917),46722, MOR-CONL
Ref 38 dBm #Atten 20 dB
#Peak [ Occupied BK

ACP

Multi Carrier
Power

Center 915.008 @ MHz Span 488 kHz
#Res BH 3 kHz #UBH 9.1 kH=z #Sweep 100 ms (1001 pts)
Power Stat

Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
255.7668 kHz % dB  -20.00 dB

Transmit Freq Error  -3.530 kHz 1H0fre2
% dB Bandwidth 281.943 kHz 0
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BANDWIDTH HIGH CH
- Agilent 15:31:41 Apr 11, 2017 | Measure

4 RL
| ]

Ch Freq 927.5 MHz Trig Free Meas Off
Dccupied Bandwidth |Averages: 166 | |

| Channel Power

APwE.2(A308917),46722, MOR-CON]
Ref 38 dBm #ftten 20 dB
#Peak [ [ Occupied BW
‘| ACP

Multi Carrier
Power

Center 927.500 @ MHz Span 408 kHz
#Res BH 3 kHz #BH 9.1 kHz #5weep 100 ms (1001 pts)

Power Stat
Occupied Bandwidth Occ BH % PWr  95.00 % CCDF

258.1347 kHz x dB -20.00 dB
More

Transmit Freq Error  -9.5160 kHz 1 of »
% dB Bandwidth 236.852 kHz v
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6.3. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 30% of channel
spacing and the VBW is set such that VBW = RBW. The sweep time is auto.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
% Agilent 18:01:06 Apr 11, 2017 L Measure

APvE.2(030917),46722, MOR-CONL a Mkrl 500 kHz
Ref 38 dBm #Atten 40 dB -6.81 dB Meas Off
#Peak & ¢

LDg iR 1
10 Channel Power
dB/

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 915.008 MHz Span 5 MHz 1of 2

#Res BH 158 kHz #\BH 438 kHz Sweep 1 ms (1801 pts)

TEST INFORMATION
Date: 2017-04-11
Project No: 11576797
Tester: John Manser

Page 20 of 60

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

6.4. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 5.1 (c)
For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies.

If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at
least 25 hopping frequencies.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to less than 30% of the channel spacing (approx. 100 kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 50 Channels observed.
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REPORT NO: R11576797-E2

FCC ID: 2AJY7007

DATE: 2017-04-12

IC: 22043-007

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (50 MHZ SPAN)

¥ Agilent 15:56:50 Apr 11, 2617

L

Measure

Fef 30 dBm

APwE.2(830917),46722, MOR-CONL

Atten 10 oB

#Peak
Log

18
dB/

Dffst

‘ Meas Off
Channel Power
‘ Occupied

BH
ACP

Center 915.9
#Res BH 108 kHz

+YEBH 188 kHz

Span 58 MHz

Sweep 21,33 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
I

NUMBER OF HOPPING CHANNELS (8.667 MHZ SPAN, FIRST

SEGMENT)

# Agilent 15:48:02 Apr 11, 2817

L

Measure

Ref 38 dBm

APwG.20030917),46722, MOR-CONL

Atten 10 oB

#Peak
Log

Meas Off

18
dB/

Dffst
30.1

Channel Power

Occupied BH

ACP

+Res BW 188 kHz

Center 986,333 MHz

+VEH 188 kHz

Span 8.667 MHz

Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11576797-E2
FCC ID: 2AJY7007

DATE: 2017-04-12

IC: 22043-007

NUMBER OF HOPPING CHANNELS (8.667 MHZ SPAN,

SECOND SEGMENT)
% Agilent 18:58:58 Apr 11, 2017

L

Measure

APvE.20830817).46722, MOR-CONL

Ref 30 dBm

#Peak
Log

Meas Off

18
dB/

Dffst
38.1

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 915.088 MHz
#Res BH 1606 kHz

+VBH 188 kHz

Span 8.667 MHz

Sweep 20 ms (1001 pts)

More
1of2
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

NUMBER OF HOPPING CHANNELS (8.667 MHZ SPAN, THIRD

SEGMENT)
s Agilent 18:53:25 Apr 11, 2617 L

APYE.2(830917),46722, MOR-CON1
Ref 36 dBm Atten 16 4B Meas Off
#Peak | |
Channel Power
| Occupied BW
| ACP
Multi Carrier
: Power
Power Stat
CCDF
Center 323.667 MHz Span 8.667 MHz | 1”‘;{ S
#Res BH 100 kHz #YBKH 180 kHz Sweep 20 ms (1001 pts)
I

TEST INFORMATION
Date: 2017-04-11
Project No: 11576797
Tester: John Manser
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

6.5. AVERAGE TIME OF OCCUPANCY

LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 5.1 (c)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 2 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 10 second period is equal to 5 * (# of pulses in 2
s) * pulse width.

RESULTS

250kHz Mode

PL_JIse Number of Ayerage Limit Margin
Width . Time of
Pulses in 2
(msec) A (sec) (sec) (sec)
250kHz 8 2 0.080 0.4 -0.320
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REPORT NO:

R11576797-E2

FCC ID: 2AJY7007

DATE: 2017-04-12

IC: 22043-007

PULSE WIDTH

PULSE WIDTH

3 Agilent 17:36:16

Apr 11, 2817

L

Measure

APwE. 2083091 7),46722, MOR-CONL
#Atten 40 dB

Ref 30 dBm

a Mkrl & ms

#Peak
Log

Meas Off

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 915.088 MHz
Res BH 91 kHz

#YBH 91 kHz

Span @ Hz
Sweep 10 ms (1001 prs)

More
1of2
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

NUMBER OF PULSES IN 2 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
w5 Agilent 17:37:54 Apr 11, 2017 Measure

APwE.2(A30917),46722, MOR-CONL
Ref 30 dBm #Atten 46 dB Meas Off
#Peak
Log

ég/ Channel Power

Dffst
38.1

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of2

Center 915.008 MHz Span @ Hz
Fes BW 91 kHz #UBH 91 kHz Sweep 2 5 (1001 prs)

TEST INFORMATION
Date: 2017-04-10
Project No: 11576797
Tester: Jeff Cabrera
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

6.6. OUTPUT POWER

LIMIT

§15.247 (b) (2)

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50
hopping channels, but at least 25 hopping channels

RSS-247 5.4 (a)
For FHSs operating in the band 902-928 MHz, the maximum peak conducted output power shall
not exceed 1.0 W, and the e.i.r.p. shall not exceed 4 W if the hopset uses 50 or more hopping

channels; the maximum peak conducted output power shall not exceed 0.25 W and the e.i.r.p.
shall not exceed 1 W if the hopset uses less than 50 hopping channels.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 30.3 dB (including 30 dB pad and 0.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 902.5 25.44 4.00 30 -4.56
Middle 915 25.79 4.00 30 -4.21
High 927.5 25.99 4.00 30 -4.01

TEST INFORMATION
Date: 2017-04-10
Project No: 11576797
Tester: Jeff Cabrera
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

6.7. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter and a gated measurement was taken.

RESULTS

The cable assembly insertion loss of 30.3 dB (including 30 dB pad and 0.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Frequency Average Power
(MHz) (dBm)
902.5 24.48

915 24.88
927.5 25.03

TEST INFORMATION
Date: 2017-04-10
Project No: 11576797
Tester: Jeff Cabrera
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

6.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §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)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced 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 that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The authorized bandedges at 902 MHz and 928 MHz are investigated with the transmitter set to
the non-hopping and normal hopping mode.
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REPORT NO: R11576797-E2
FCC ID: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
w5 Agilent 11:12:37 Mar 8, 2017

L

Measure

APwE.1(830117),46722, MOR-Canl
Ref 30 dBm #Htten 30 4B

Mkr2 902.000 MHz

-27.59 dBm

Peak

Meas Off

Log
18

dB/

Dffst

Channel Power

Occupied BH

ACP

Center 902,088 MHz

#hes BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sweep 1,467 ms (1001 pts)

Markar Tracae Typa #

=

Axiz

1 (&) Freq 9@2.888 MHz
2 1 Freqg 9@2.888 MHz

Amplituda
-27.59 dBm
-27.59 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[Copyright 2000-2010 Agilent Technalogies
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

LOW CHANNEL SPURIOUS
s Agilent 11:14:83 Mar 8, 2817 L Measure

APwE.1(830117),46722, MOR-Canl Mkrd 1.806 GHz

Ref 38 dBm #Atten 20 dB -28.795 dBm Meas Off
#Peak [
Log [T
1o Channel P

B/ annel Power

Dffst

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BW 100 kHz #VBH 368 kHz Sweep 2.482 5 (8192 pts)

Markar Tracae # Axig Amplituda
1 (1> 983 MH=z 25,64 dBm

Multi Carrier
Power

2 1 23,949 GHz -31.35 dBm
El 1 24,779 GHz -238.52 dBm Polll"'lllerc?:t[]al_E
4 1 1.986 GHz -28.28 dBm

More

1of2

[Copyright 2000-2010 Agilent Technologies ]
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REPORT NO: R11576797-E2
FCC ID: 2AJY7007

DATE: 2017-04-12

IC: 22043-007

SPURIOUS EMISSIONS, MID CHANNEL

# Agilent 10:58:12

MID CHANNEL REFERENCE

Mar 8, 2017

L

Measure

APwE.1(830117),46722, MOR-Canl

Ref 30 dBm

#Atten 30 dB

Mkrl 915.000 MHz
25.72 dBm

Peak
Log

Meas Off

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 915.088 MHz
#Res BH 1606 kHz

+VEH 388 kHz

Span 15 MHz

Sweep 1467 ms (1801 pts)

More

1 of 2
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

MID CHANNEL SPURIOUS
s Agilent 11:92:08 Mar 8, 2017 L Measure

APwE.1(830117),46722, MOR-Canl Mkrd 24,795 GHz

Ref 38 dBm #Atten 20 dB -29.792 dBm Meas Off
#Peak [
Log [T
1o Channel P

B/ annel Power

Dffst

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BW 100 kHz #VBH 368 kHz Sweep 2.482 5 (8192 pts)

Markar Tracae # Axig Amplituda
1 (1> 915 MH=z 25,77 dBm

Multi Carrier
Power

2 1 13,996 GHz -33.14 dBm
El 1 21.221 GH=z -33.62 dBm Polll"'lllerc%:t[]al_E
4 1 24,795 GHz -29.79 dBm

More

1of2

[Copyright 2000-2010 Agilent Technologies ]
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REPORT NO: R11576797-E2
FCC ID: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
¥ Agilent 11:06:47 Mar 8, 2017 L

Measure

APvE.1(A361172,46722, MOR-Conl Mkr2 928.000 MHz
Ref 30 dBm #Atten 36 dB -24.98 dBm
Peak

Meas Off

Log
18
dB/
Offst

Channel Power

Occupied BH

ACP

Center 928.000 MHz Span 15 MHz
#Res BW 100 kHz #YBW 380 kHz  Sweep 1.467 ms (1001 pts)

Markar Tracae Typa # Axig Amplituda
1 (&) Frag 928.886 MH= -24,92 dBm
2 (&) Frag 928.888 MHz -24.,98 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

=

[Copyright 2000-2010 Agilent Technalogies
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

HIGH CHANNEL SPURIOUS
# Agilent 11:08:21 Mar 8, 2017 L Measure

APwE.1(830117),46722, MOR-Canl Mkrd 25613 GHz

Ref 38 dBm #Atten 20 dB -30.501 4Bm Meas Off
#Peak [
Log [T
1o Channel P

B/ annel Power

Dffst

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BW 100 kHz #VBH 368 kHz Sweep 2.482 5 (8192 pts)

Markar Tracae # Axig Amplituda
1 (1> 927 MH=z 256,85 dBm

Multi Carrier
Power

2 1 13,993 GHz -32.97 dBm
El 1 24,684 GHz -230.82 dBm Polll"'lllerc%:t[]al_E
4 1 25,613 GHz -30.58 dBm

More

1of2

[Copyright 2000-2010 Agilent Technologies ]
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
5 Agilent 17:18:01 Apr 18, 2017 L Measure

APwE.20830917),46722, Mkr2 902.000 MHz

Ref 38 dBm #Atten 30 dB -33.58 dBm Meas Off
Peak T
Log
10 Channel P

Y annel Power

Dffst

Occupied BH

ACP

Center 902.000 MHz Span 15 MHz
#Res BW 100 kHz #YBW 380 kHz  Sweep 1.467 ms (1001 pts)

Markar Tracae Typa # Axig Amplituda
1 (&) Frag 894,995 MH= -32.35 dBm
2 (&) Frag 982.888 MHz -33.58 dBm Power Stat

CCDF

Multi Carrier
Power

More
1 of 2

I:|

Note — The limit line should be 5.7 dBm. However, the above plot shows enough margin to
meet the 5.7 dBm limit line.
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REPORT NO: R11576797-E2
FCC ID: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

HIGH BANDEDGE WITH HOPPING ON
5t Agilent 17:18:55 Apr 18, 2617

L

Measure

APwE.20830917),46722,
Ref 30 dBm

Mkr2 929.380 MHz
#Atten 30 dB

-32.49 dBm

Peak

Meas Off

Log

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Center 925.088 MHz
#Res BW 100 kHz

#YBH 380 kHz

Span 15 MHz

Sweep 1,467 ms (1001 pts)

Marker Traca
1 (1>
2 (&)

Typa

Fraeg
Freg

H Axis
928.888 MH=
929,380 MHz

Amplituda
-35.78 dBm
-32.49 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.........................]

Note — The limit line should be 5.7 dBm. However, the above plot shows enough margin to

meet the 5.7 dBm limit line.
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REPORT NO: R11576797-E2

FCC ID: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

7. RADIATED TEST RESULTS
7.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7.1.2 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna to EUT
distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range, 9 kHz for
peak detection measurements or 9 kHz for quasi-peak detection measurements for the 0.15-30 MHz
range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak detection measurements
for the 9 to 150 kHz range. Peak detection is used unless otherwise noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video bandwidth
is set to 3 MHz. For average measurements above 1GHz a duty cycle correction factor (based on on-
time in a 100ms sweep) was subtracted from the PK measurements, AV = PK — DCCF. The calculated
duty cycle correction is 20log(8ms/100ms) = -21.94 dB.

The spectrum from 9 kHz to 26 GHz is investigated. From 1-18GHz and from 30-1000MHz the transmitter
set to the lowest, middle, and highest channels in each applicable band. For below 30MHz the worst-case
channel was selected.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: R11576797-E2

DATE: 2017-04-12

FCC ID: 2AJY7007 IC: 22043-007
7.2. 250kHz BW TRANSMITTER BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz

LOW CHANNEL
QKUL Morrisville - North Chamber 18 Apr 2817 15:38:42

Project Number:

Radioted Emissions - 3 Meters
11576797

85 Client: Beartooth Radio Inc
Config: Sample #BBEE3, cbl & charger
Mode: L CH 25BKHz BlW
75 Tested by: John Manser
65
E E
55 (
% A5 GPk i T U f -
% I 7 17
35 i ~ 4 fia) l i "‘1 106'
@ Y 9 ﬂ(“ 8 ﬂ!\% ‘,!A%‘ 'W 3
: [ g e
| :%M M 'l il M; ,“' ! !
NG
30 L 1008
Frequency (MHz)
T S MO etate) B0 W Horontol| SO ISRCGD/IN S PR e et G R o ortal
FCC15.247 982-928MHz B1G_RSE _BRF.TST Rev 9.5 26 Oct 20816
Frequency Metfer AT0073 AF | Amp/Cbl Corretsted QPk Limit |Margin| Azimuth | Height .
Marker (MHz) Reading | Det (dB/m) (dB) BRF (dB)| Reading (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuV) (dBuV/m)
3 *108.3226 46.23 Qp 16.7 -30.9 3 32.33 43.52 -11.19 114 290 H
5 *167.979 34.13 Qp 16.5 -30.3 3 20.63 43.52 -22.89 262 201 H
2 *108.111 39.85 Qp 16.6 -30.9 3 25.85 43.52 -17.67 195 237 \Y
4 *162.8248 41.29 Qp 16.8 -30.4 3 27.99 43.52 -15.53 292 111 \Y
8 *273.9173 38.29 Qp 17.9 -29.5 3 26.99 46.02 -19.03 8 117 H
9 *274.667 33.51 Qp 17.9 -29.6 3 22.11 46.02 -23.91 316 194 \Y
1 47.302 50.46 Pk 13.7 -31.5 1 32.76 - - 0-360 102 \Y
6 217.1022 49.6 Pk 15.4 -30 3 35.3 - - 0-360 102 \Y
7 220.5027 52.8 Pk 15.5 -29.9 3 38.7 - - 0-360 102 H
11 360.3208 52.3 Pk 19.6 -29.1 A4 43.2 - - 0-360 102 H
10 360.3208 45.52 Pk 19.6 -29.1 4 36.42 - - 0-360 299 \Y
13 451.2327 67.57 Pk 21.2 -28.7 .5 60.57 - - 0-360 102 \Y
12 451.3327 65.37 Pk 21.2 -28.7 .5 58.37 - - 0-360 199 H
15 902.3913 56.76 Pk 26.8 -26.3 2.5 59.76 - - 0-360 102 H
14 902.3913 58.1 Pk 26.8 -26.3 2.5 61.1 - - 0-360 102 \Y
17 940.8963 34.2 Pk 27.4 -25.9 1.6 37.3 - - 0-360 102 \Y
16 941.1963 29.7 Pk 27.4 -25.9 1.5 32.7 - - 0-360 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
Qp - Quasi-Peak detector

Note: Notch filter in the range of 902-928 was used.
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REPORT NO: R11576797-E2

FCC ID: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

MID CHANNEL

UL Morrisville - Narth Chamber

18 Apr 2817 16:25:58

9
Radioted Emissions — 3 Meters
= Project Number: 11576797
8 Clignt: Beartooth Rodio Inc
Config: Sample #BPBE63, cbl & chorger
Mode: M CH 25BKHz Bl
75 lested by: John Monser
65 f
133
@
55 -
S e ‘ 14
5 4 Ok CEB Ut AT f iG] oA
% I 7 : 10
35 L ff@ 5 %‘W‘\ . | ‘n ‘ WW '8
{‘& r o ! ! i - y /
o5 / M\Vu. ! 4l W vr\}\. A l'p V\[Ab *"‘C\MWW“:‘.“J 'WWM‘{ \MMMW
R VA A A Wk
15 WWM_ mﬂm‘ v h !
30 160 168a
Frequency (MH=)
Range (MHz) REL/VBY Ref/Atin  Det/fvg Type Sueep Ptz #ups/Mode Label Ronge (HHz) REU/VBU Ref/Attn Det/Avg Tupe Sueep Pts  #Sups/Mode  Label
| 30-208 128kC-6dBI/IN - 97/18 PEAK/LogPwr—Uideo  Imsec(huta) 4688 MAXH Horizontal| 3:208-1088 12BkC-6dBI/IN - 97/18 PEAK/LagPur-Uideo  JmsecChuto)  ©6E8  MAXH Horizontal
FCC15.247_962-928MHz_B1G_RSE_BRF . TST Rev 9.5 26 Oct 2816
Meter Corrected
Frequency X AT0073 AF| Amp/Cbl . QPk Limit | Margin | Azimuth | Height .
Marker (MHz) Reading | Det (dB/m) (dB) BRF (dB)| Reading (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuV) (dBuv/m) &
3 *108.0838 46.47 Qp 16.6 -30.9 3 32.47 43.52 -11.05 272 299 H
4 *165.2959 32.25 Qp 16.7 -30.4 3 18.85 43.52 -24.67 84 189 H
2 *108.0433 40.43 Qp 16.6 -30.9 3 26.43 43.52 -17.09 188 252 \Y
5 *167.026 42.9 Qp 16.6 -30.4 3 29.4 43.52 -14.12 304 105 \Y
9 *274.5228 36.6 Qp 17.9 -29.5 3 25.3 46.02 -20.72 354 129 H
8 *272.8333 32.88 Qp 17.9 -29.6 3 21.48 46.02 -24.54 308 186 \Y
1 47.8971 51.73 Pk 13.4 -31.5 1 33.73 - - 0-360 102 \Y
6 214.6019 48.56 Pk 15.3 -30 3 34.16 - - 0-360 102 \Y
7 221.3028 52.66 Pk 15.5 -29.9 3 38.56 - - 0-360 102 H
10 360.0208 51.6 Pk 19.6 -29.1 A4 42.5 - - 0-360 102 H
11 360.4209 45.14 Pk 19.6 -29.1 4 36.04 - - 0-360 299 \Y
13 457.4335 66.5 Pk 21.4 -28.6 .5 59.8 - - 0-360 199 H
12 457.4335 69.26 Pk 21.4 -28.6 .5 62.56 - - 0-360 102 \Y
14 914.8929 42.87 Pk 26.9 -26.2 2.4 45.97 - - 0-360 399 H
15 914.9929 41.61 Pk 26.9 -26.2 2.4 4471 - - 0-360 102 \Y
16 946.9971 39.42 Pk 27.4 -25.8 1.2 42.22 - - 0-360 102 \Y
17 947.0971 34.28 Pk 27.4 -25.8 1.2 37.08 - - 0-360 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
Qp - Quasi-Peak detector

Note: Notch filter in the range of 902-928 was used.
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REPORT NO: R11576797-E2

DATE: 2017-04-12

FCC ID: 2AJY7007 IC: 22043-007
HIGH CHANNEL
UL Morrisville = North Chamber 18 Apr 2817 14:39:30
Roadicted Emissions — 3 Meters
= Project Number: 11576797
8 Client: Beartooth Rodio Inc
Config: Sample #BBB63, cbl & chorger
Mode: H CH 25BKHz Bl
75 Tested by: John Manser
65 s
E ;-5
5!:
|
3 45 GPR i it CaB Ut f T
8 \ / 6
35 | bod 5 i 1
o) d Q \ 3
A !
/ 4
25 2
”WMJWMW r‘v\'( R
15 ‘ WW%W st NP i i
3@ 100 1800
Frequency (MHz>
Range (MHz) RB/VBU Ref/Attn  Det/Avg Tupe Sueep Pts  Foups/Mode Lobel Ronge (HHz) REU/VBU Ref/Atin  Det/fvg Type Sueep Pts ¥5ups/Mode Label
| :38-208 128k(-6dB)/IMN  97/18 FEQK/’LDSFM"U\UEG Insec(Auta) 4000 MAXH Horizontal| 3:200-1088 128K (-6dB)/ 1M §7/18 F[AK/LCIQFWV’U\dED JmeecChuto) 8908 MAXH Horizontal
FCC15.247_9082-928MHz_B1G_RSE_BRF.TST Rev 9.5 26 Oct 20816
Meter Corrected
Frequenc AT0073 AF| Amp/Cbl Pk Limit |Margin| Azimuth | Height
Marker (I?/IHz) v Reading | Det (dB/m) (gé) BRF (dB) Reading aBuV/m) (d:) (zDe 5) (c:\) Polarity
(dBuv) (dBuv/m) g
3 *108.1187 | 46.68 Qp 16.6 -30.9 3 32.68 43.52 -10.84 290 286 H
4 *166.242 34.5 Qp 16.6 -30.4 3 21 43.52 -22.52 269 179 H
8 *265.2568 | 38.46 Qp 17.5 -29.7 3 26.56 46.02 -19.46 14 116 H
2 * 108.5667 37.7 Qp 16.7 -30.9 3 23.8 43.52 -19.72 6 391 \'
5 *166.2189 | 39.85 Qp 16.6 -30.4 3 26.35 43.52 -17.17 6 104 \'
9 *273.4839 | 33.97 Qp 17.9 -29.6 3 22.57 46.02 -23.45 319 195 \'
1 48.6198 51.86 Pk 13.2 -31.5 1 33.66 - - 0-360 102 \Y
6 215.102 49.57 Pk 15.3 -30 3 35.17 - - 0-360 102 \Y
10 359.2207 45 Pk 19.6 -29.1 A4 35.9 - - 0-360 102 \Y
11 360.6209 52.74 Pk 19.6 -29.1 4 43.64 - - 0-360 103 H
12 463.7343 66.04 Pk 21.6 -28.6 .5 59.54 - - 0-360 199 H
15 927.3945 55.12 Pk 27.1 -26 2.4 58.62 - - 0-360 103 H
16 959.3987 34.94 Pk 27.6 -25.6 .8 37.74 - - 0-360 103 H
13 463.7343 68.18 Pk 21.6 -28.6 .5 61.68 - - 0-360 102 \Y
14 927.3945 59.09 Pk 27.1 -26 2.4 62.59 - - 0-360 102 \Y
17 959.3987 40.07 Pk 27.6 -25.6 .8 42.87 - - 0-360 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note: Notch filter in the range of 902-928 was used.
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

SPURIOUS EMISSIONS 0.009 TO 30 MHz ( Worse-Case Configuration)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular data are
the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz and 30 m from 490
kHz — 30 MHz) to the measurement distance to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any spurious
emissions be below the level of the intentionally transmitted signal. The extrapolation factor for the limits
were 40*Log (specification distance / test distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient tests
were made to demonstrate that the alternative site produces results that correlate with the ones of tests
made in an open field based on KDB 937606.

13@U\L Marrisville — North Chamber 18 Apr 2817 17:39:28
— RF Emissions
PFDJE:t Number: 11576797
118 Client: Beartooth Radie Inc
T Config: Somple #88863, cbl & charger
T Mode: Worst Cose 25BKHz BlW
186 i Tested by: John Manser
\\\
94
E 82
& — FCC 15.209 ((prio jécted ito 3m)
9 7@
5 o T~
3 i M‘"*'!hc"ﬁ,.,;\“ 3
gz OB L Py
] g e, 4
EARA
46 .
K d%““»mu
34 iy '.“"'“ww " g 8
TN ‘
22 Bl = 'L“?Mm
NEE] ‘ i T8 —n
Frequency (MH=)
Range (M) REU/UBU Ref/fttn  Det/fvg Type Sueep Ptz #uwps/Mode Label Ronge (NHz) REU/UBH Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Label
TS amCamyz St RM/BICheg s S W s 5150
2:.15-38 9k(-6dB)/108k  87/18 PERK/Uolt Avg Auto 5688 MAXH Beleg 153
Meter Corrected
Frequency . AT0079 AF . FCC 15.209 Margin | Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Reading (projected to 3m)|  (dB) (Degs)
(dBuV) dB(uVolts/meter) proj &
1 .01379 46.44 Pk 16.7 1 63.24 124.81 -61.57 0-360
2 .03778 42.79 Pk 12.6 1 55.49 116.06 -60.57 0-360
3 .16194 47.18 Pk 10.7 1 57.98 103.42 -45.44 0-360
4 .34107 39.7 Pk 10.6 1 50.4 96.95 -46.55 0-360
5 .96803 30.69 Pk 10.9 2 41.79 67.89 -26.1 0-360
6 .97997 30.51 Pk 11 .2 41.71 67.78 -26.07 0-360
7 11.33965 22.43 Pk 10.5 .6 33.53 69.54 -36.01 0-360
8 12.74881 19.2 Pk 10.4 .6 30.2 69.54 -39.34 0-360
Pk - Peak detector
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REPORT NO: R11576797-E2

FCCID

: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

7.3.

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

250kHz BW TRANSMITTER ABOVE 1 GHz

18

g5

85

7E

dBul/m

P
Wil

iy

_UL Morrisville = North Chamber 10 Apr 2817  18:35:09
Rodioted Emissions 3-Meters
Project Number: 11576797
Client: Beortooth Radio Inc
Config: Sample #8863, cbl & charger
Mode: L CH 258KHz BU
. Tested by: John Manser
2
5
Pk Limit (dBuU/m |
3
| g
Avg Limit (dBuU/m) =) o 18 2 1i3
= g g (o] Q.
o o ]

Frequency (GHz)

Fange (6Hz) REW/UBU

Rof/Attn  Ded/fivg Typo
1:1-10 TMC-E4E)/3M By FERK/Ualt fvg

o Fowpafode Lohol
o HAH Hor i zor

Rangs (G
ntal

=] REU/VB

Ref/Atin  Dot/fvg Type Suoop

Plo  toupo/Mode Labol

FCC_15C_1-1B6Hz_HPFBE9. TST

Rev 9.5 26 Dct 2016

Marker| Fred R“::;:g Dot | ATO067 A;;:’/::;/ HPF009 | DCCF c:;:;:fgd Avg Limit | Margin | Pk Limit | Margin | Azimuth | Height | |,
(GHz) (dBuV) AF (dB/m) (dB) (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) | (dB) (Degs) | (cm)
3 |*2707| 6749 | Pk | 32 342 | 04 - 65.69 - - 74 831 | 163 | 248 H
AV 2194 | 4375 54 | -10.25 - - 163 | 248 H
5 | *361 | 5375 | Pk | 331 | 333 | 05 - 54.05 - - 74 | 19.95 | 125 | 300 H
AV 2194 | 3211 54 | -21.89 - - 125 | 300 H
7 | *4512| 5769 | Pk | 339 33 03 - 58.89 - - 76 | 1511 | 125 | 204 H
AV 2194 | 3695 54 | -17.05 - - 125 | 204 H
11 |*8122 | 4909 | Pk | 358 | 298 | 03 - 55.39 - - 76 | 1861 | 72 | 267 H
AV 2194 | 3345 54 | 2055 } } 72| 267 H
13 |*9025| 5149 | Pk | 36 296 | 05 - 58.39 - - 74 | 1561 | 83 | 291 H
AV 2194 | 3645 54 | -17.55 - - 83 | 291 H
4 |*2707| 6778 | Pk | 32 342 | 04 - 65.98 - - 74 802 | 239 | 337 v
AV 2194 | 4404 54 -9.96 - - 239 | 337 v
6 | *361 | 5765 | Pk | 331 | 333 | 05 - 57.95 - - 74 | 1605 | 121 | 204 v
AV 2194 | 3601 54 | -17.99 - - 121 | 204 v
8 |*4512| 60 Pk | 339 33 03 - 61.2 - - 74 128 | 191 | 204 v
AV 2194 | 39.26 54 | 1474 - - 191 | 204 v
12 |*8122| 5145 | Pk | 358 | 298 | 03 - 57.75 - - 74 | 1625 | 269 | 217 v
AV 2194 | 3581 54 | -18.19 - - 269 | 217 v
14 [*9026| 4797 | Pk | 36 296 | 05 - 54.87 - - 74 | 1913 | 278 | 103 v
AV 2194 | 32.93 54 | 21.07 - - 278 | 103 v
2 | 1805 | 8568 | Pk | 305 | -356 5 } 81.08 } } } ~ | 0360 | 102 v
1 | 1806 | 7877 | Pk | 306 | -356 5 - 74.27 - - - [ 0360 | 202 H
10 | 722 | 5054 | Pk | 356 | -306 3 - 55.84 - - - [ 0360 | 102 v
9 | 7221 | 473 | Pk | 356 | -306 3 - 526 - - [ 0360 | 399 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
AV — Average Detector where AV= PK — DCCF (20log(8ms/100ms) = 21.94 dB
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REPORT NO: R11576797-E2

DATE: 2017-04-12

FCC ID: 2AJY7007 IC: 22043-007
MID CHANNEL
1gsUL Mormisville — North Chomber 18 Apr 2817  11:53:28
Rodioted Emissions 3-Meters
95 CTonEt Bener e adie Tne
Config: Somple #B0B63, cbl & chaorger
Mode: M CH 258KHz BL
85 Tested by: John Manser
2
e Pk Limit CdBul/m) ?
= 3 5
N fvg Limit (dBul/m) i § g W?B cé
E = u &
o
45 ; il
\ o kool
35 e e st S
2!:
1 =
1 @
Frequercy (GHz2
I‘?uT?TZ(GHz) \S‘?%SE?/]M »?;g;gun BE&Q%E\PZ?B \g:z:zmumj Téi ﬁa:;;/Mude h:rb‘?luntu\ Rongs (GHz) RBU/UBL Ref/ftin  Det/fvg Type Sweep Pie  #5Sups/Mode  Label
FCC_15C_1-1BGH=z_HPFAAS. TST Rev 3.5 26 Oct 2816
Marker| Freauency R“::;:g bet | ATO067 AF A;;:’/::;/ HPFOO9 | DCCF c:;:;:fgd Avg Limit |Margin| Pk Limit | Margin | Azimuth | Height | oo
(GHz) (dBuV) (dB/m) (dB) (dB) (dB) dBuV/m (dBuv/m)| (dB) |(dBuV/m)| (dB) (Degs) | (cm)
3 *2.745 63.82 Pk 32.1 -34.1 0.4 - 62.22 - - 74 -11.78 313 201 H
Av -21.94 40.28 54 -13.72 - - 313 201 H
5 *4.575 57.76 Pk 34 -33.1 0.3 - 58.96 - - 74 -15.04 186 311 H
Av -21.94 37.02 54 -16.98 - - 186 311 H
7 *7.319 50.67 Pk 35.7 -30.3 0.3 - 56.37 - - 74 -17.63 88 387 H
Av -21.94 34.43 54 -19.57 - - 88 387 H
9 *8.235 53.54 Pk 35.7 -29.6 0.3 - 59.94 - - 74 -14.06 77 248 H
Av -21.94 38 54 -16 - - 77 248 H
11 *9.15 50.99 Pk 36.1 -29.1 0.4 - 58.39 - - 74 -15.61 207 292 H
Av -21.94 36.45 54 -17.55 - - 207 292 H
4 *2.745 67.35 Pk 32.1 -34.1 0.4 - 65.75 - - 74 -8.25 236 362 Y
Av -21.94 43.81 54 -10.19 - - 236 362 Y
6 *4.575 61.18 Pk 34 -33.1 0.3 - 62.38 - - 74 -11.62 288 167 Y
Av -21.94 40.44 54 -13.56 - - 288 167 Y
10 *8.348 54.24 Pk 35.7 -29.8 0.4 - 60.54 - - 74 -13.46 164 205 Y
Av -21.94 38.6 54 -15.4 - - 164 205 Y
8 *7.32 51.78 Pk 35.7 -30.3 0.3 - 57.48 - - 74 -16.52 237 186 Y
Av -21.94 35.54 54 -18.46 - - 237 186 Y
10 *8.235 51.61 Pk 35.7 -29.6 0.3 - 58.01 - - 74 -15.99 106 178 Y
Av -21.94 36.07 54 -17.93 - - 106 178 Y
12 *9.15 49.03 Pk 36.1 -29.1 0.4 - 56.43 - - 74 -17.57 324 234 Y
Av -21.94 34.49 54 -19.51 - - 324 234 Y
1.83 78.27 Pk 31 -35.6 5 - 74.17 - - - - 0-360 299 H
1.83 83.22 Pk 31 -35.6 .5 - 79.12 - - - - 0-360 102 Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

AV — Average Detector where AV= PK — DCCF (20log(8ms/100ms) = 21.94 dB
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REPORT NO: R11576797-E2

DATE: 2017-04-12

FCC ID: 2AJY7007 IC: 22043-007
HIGH CHANNEL
1@5UL Marrisville - Narth Chamber 18 Apr 2817 13:13:680
Rodiated Emissions 3-Meters
95 CTTne" Benrsooth Redio Tne
Config: Sample #B0063, ckl & chorger
Made: H CH 258KHz Bl
85 Tested by: John Manser
2
Pk Limit (dBul/m) ?
75 )
4
65 3 I
o g 1@
£ Avg Limit dBul/m) 8 e %j?
3 55 2 I
a &)
o
45
il bbb w"‘(‘N i
i bl )\vf“u4vui“1;“ Ll ko
35 G L e
25
15
1 18
Frequency (GHz2
Range (6Hz) RBAL/UB Ref/fkn  Det/fvg Tupe T Pls ¥wps/Mode Lobel Ronge (GHz) RBH/UBH Ref/ftdn  Det/fvg Tups Sueen Ple #5ups/Mode Lobel
1:1-18 IHC-BdB)/M 1836 PEMK/Valt fvg {Ensectiutol 185 MAKH Hor izantal
FCC_15C_{-18GH=_HPFARY. TST Rev 9.5 26 Oct 2016
Marker Frequency R“::c:?r:g Det AT0067 ;\Fr;:)//::; HPF009 DCCF C:er;i;':‘egd Avg Limit | Margin | PkLimit | Margin |Azimuth | Height Polarity
GH AF (dB dB dB dBuV, dB dBuV, dB D
(GHz) (dBuV) (dB/m) (dB) (dB) (dB) dBuV/m (dBuV/m)| (dB) ((dBuV/m)| (dB) | (Degs) | (cm)
3 *2.783 64.8 Pk 323 -34.1 0.4 - 63.40 - - 74 -10.6 135 105 H
Av 21.94 41.46 54 -12.54 - - 135 105 H
5 *4.637 60.94 Pk 34.1 -32.9 0.3 - 62.44 - - 74 -11.56 319 215 H
Av 21.94 40.50 54 -13.50 - - 319 215 H
7 *7.421 49.93 Pk 35.6 -30.2 0.3 - 55.63 - - 74 -18.37 96 389 H
Av 21.94 33.69 54 -20.31 - - 96 389 H
9 *8.348 54.52 Pk 35.7 -29.7 0.4 - 60.92 - - 74 -13.08 78 192 H
Av 21.94 38.98 54 -15.02 - - 78 192 H
4 *2.783 69.27 Pk 323 -34.1 0.4 - 67.87 - - 74 -6.13 243 330 Vv
Av 21.94 45.93 54 -8.07 - - 243 330 Vv
6 *4.638 62.27 Pk 34.1 -32.9 0.3 - 63.77 - - 74 -10.23 306 175 Vv
Av 21.94 41.83 54 -12.17 - - 306 175 Vv
8 *7.42 51.88 Pk 35.6 -30.2 0.3 - 57.58 - - 74 -16.42 251 174 1
Av 21.94 35.64 54 -18.36 - - 251 174 Vv
10 *8.348 54.24 Pk 35.7 -29.8 0.4 - 60.54 - - 74 -13.46 164 205 1
Av 21.94 38.60 54 -15.40 - - 164 205 Vv
1.854 83.23 Pk 31.3 -35.5 4 - 79.43 - - - - 0-360 102 1
1.855 80.21 Pk 313 -35.5 A4 - 76.41 - - - - 0-360 300 H
11 9.275 51.07 Pk 36.2 -29.2 .5 - 58.57 - - - - 0-360 300 H
12 9.276 49.3 Pk 36.2 -29.2 .5 - 56.8 - - - - 0-360 102 1

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

AV — Average Detector where AV= PK — DCCF (20log(8ms/100ms) = 21.94 dB
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REPORT NO: R11576797-E2 DATE: 2017-04-12
FCC ID: 2AJY7007 IC: 22043-007

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
{Juasi-peak Average
0.15-0.5 G to 56 56 to 46
0.5-5 56 46
5-30 0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: R11576797-E2

DATE: 2017-04-12

1QQULfMGFPisviHe - LC 11 Apr 2817 13:89:85
Conducted RFI Uoltage
Project Number: 11576797
96 Client: Beartooth Radio Tnc
Config: Somple #AAAR3, Coble & Chorger
Mode: LoRa UWorst Case
88 Tested by John Manser
78
e
568 CTEEETE P T T
g T
— sG] Clags=BAvy L
E w
T Jal 5
ap w ‘/m
. SOAAN
4
) r\ 'Av P\wﬁm\[m i W\vﬁl .
T | W
18
15 1 18 38
Frequency (MHz)
Range () REURH  Ref/Attn  Dei/Avg flods Sueep Pls  Fowps/lode Lol Range () RRU/EN  Ref/Atin Det/Avg Mods Sueep Ple  #oupo/fiods  Label
15,1558 SHe-6cB)/ a2/1 v 15/ 98B0 IARIT Line-li
E 150K-3BMHz FCC-B Step Revr TST

Rev 9.5 2@ Aug 2815

Range 1: Line-L1 .15 - 30MHz
Meter . Corrected . .
Marker Frequency Reading | Det | LISN VCF (dB) Cbl/l(.‘lmlter Reading Clas.s-l? QP Mzrgm Clas?-B.Avg Mzrgm
(MHz) (dBuV) (dB) dBuV Limit (dB) Limit (dB)
1 .546 32.11 Pk 0 10 42.11 56 -13.89 - -
2 .54 19.11 Av 0 10 29.11 - - 46 -16.89
3 1.083 26.74 Pk 0 10 36.74 56 -19.26 - -
4 1.065 14 Av 0 10 24 - - 46 -22
5 3.504 29.76 Pk 0 10.1 39.86 56 -16.14 - -
6 3.498 17.16 Av 0 10.1 27.26 - - 46 -18.74
7 8.013 30.92 Pk 1 10.2 41.22 60 -18.78 - -
8 8.028 16.52 Av 1 10.2 26.82 - - 50 -23.18
9 12.228 36.56 Pk 1 10.3 46.96 60 -13.04 - -
10 12.288 25.62 Av 1 10.3 36.02 - - 50 -13.98
Pk - Peak detector
Av - Average detection
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REPORT NO: R11576797-E2
FCC ID: 2AJY7007

DATE: 2017-04-12
IC: 22043-007

LINE 2 RESULTS

(ppllMarrisville - LC 11 Apr 2817  13:89:85
Conducted RFI Uoltage
o e e T,
s Lo Unrat Cose o
55 Tested by: John Monser
70
\
No6P CTEEEoE P T T
e B
4 50 CTEEE=BAvE Uit
2 19
vl K 15 -
@ 163 [m)
30 A
wﬂz 16
= AN
109 M\K‘”
15 i Iz 34
Frequency (MHz)
Range (MHz) REW/UBI Ref/ftin  Det/fivg Mode Sweep Pia  #Sups/Mode Lohel Range (MHz) REBU/VBW Ref/ftin  Det/fvg Mode Sweep Pis  #Sups/Mode Label
E 158K-38MHz FCC-B Step Rowr . TST Rev 9.5 28 Aug 2815
Range 2: Line-L2 .15 - 30MHz
Meter . Corrected . .
Marker Frequency Reading | Det | LISN VCF (dB) Cbl/l(.‘lmlter Reading Clas.s-l? QP Mzrgm Clas?-B.Avg Mzrgm
(MHz) (dBuV) (dB) dBuV Limit (dB) Limit (dB)
11 .549 25.65 Pk 0 10 35.65 56 -20.35 - -
12 .546 13.87 Av 0 10 23.87 - - 46 -22.13
13 2.217 22.93 Pk 0 10.1 33.03 56 -22.97 - -
14 2.223 6.7 Av 0 10.1 16.8 - - 46 -29.2
15 3.498 25.35 Pk 0 10.1 35.45 56 -20.55 - -
16 3.498 12.42 Av 0 10.1 22.52 - - 46 -23.48
17 10.317 29.95 Pk 1 10.3 40.35 60 -19.65 - -
18 10.389 14.52 Av 1 10.3 24.92 - - 50 -25.08
19 12.78 31.71 Pk 1 10.4 42.21 60 -17.79 - -
20 12.546 21.35 Av 1 10.4 31.85 - - 50 -18.15
Pk - Peak detector
Av - Average detection
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