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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Nalloy, LLC Dianne Dudley

2301 5th Avenue CKC Laboratories, Inc.
Seattle, WA 98108 5046 Sierra Pines Drive

Mariposa, CA 95338

Representative: Naga Suryadevara Project Number: 102802
Customer Reference Number: 2D-03187704

DATE OF EQUIPMENT RECEIPT: March 26, 2020
DATE(S) OF TESTING: March 26 -27, 2020
April 1and 7, 2020

Report Authorization

The test data contained in this report documents the observed testing parameters pertaining to and are relevant
for only the equipment provided by the client, tested in the agreed upon operational mode(s) and configuration(s)
as identified herein. Compliance assessment remains the client’s responsibility. This report may not be used to
claim product endorsement by A2LA or any government agencies. This test report has been authorized for release
under quality control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.
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Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable
and affordable test results.

TEST LOCATION(S):

CKC Laboratories, Inc.
Canyon Park

22116 23rd Drive S.E., Suite A
Bothell, WA 98021

Software Versions

CKC Laboratories Proprietary Software

Version

EMITest Emissions

5.03.12

Site Registration & Accreditation Information

Location *NIST CB # FCC Japan
Canyon Park, Bothell, WA usoo081 Us1022 A-0136
Brea, CA Us0060 Us1025 A-0136
Fremont, CA Uso082 uUs1023 A-0136
Mariposa, CA Us0103 Us1024 A-0136

*CKC’s list of NIST designated countries can be found at: https://standards.gov/cabs/designations.html
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 15 Subpart C - 15.247 (FHSS)

Test Procedure Description Modifications Results

15.247(a)(1) | Occupied Bandwidth
15.247(a)(1)

15.247(a)(1)(iii) | Number of Hopping Channels
15.247(a)(1)(iii) Average Time of Occupancy _

15.247(b)(1) Output Power Pass
15.247(d) RF Conducted Emissions & Band Edge NA Pass
15.247(d) Radiated Emissions & Band Edge NA Pass
15.207 AC Conducted Emissions NA Pass

NA = Not Applicable

The declaration of pass or fail herein is based upon assessment to the specification(s) listed above, including
where applicable, assessment of measurement uncertainties. For performance related tests, equipment was
monitored for specified criteria identified in that section of testing.

Modifications During Testing

This list is a summary of the modifications made to the equipment during testing.

Summary of Conditions

No modifications were made during testing.

Modifications listed above must be incorporated into all production units.

Conditions During Testing

This list is a summary of the conditions noted to the equipment during testing.

Summary of Conditions

None

Page 5 of 106
Report No.: 102802-4



d ‘MA'ATesting the Future
LABORATORIES, INC.

EQUIPMENT UNDER TEST (EUT)

During testing, numerous configurations may have been utilized. The configurations listed below support
compliance to the standard(s) listed in the Summary of Results section.

Configuration 1

Equipment Tested:

Device Manufacturer Model # S/N

NA Nalloy, LLC. PFAYOH 9906679780
Support Equipment:

Device Manufacturer Model # S/N

PC Lenovo 81KT YDO7YGLG

PC PSU Lenovo ADL45WCC NA

EUT PSU Delta Electronics MDS-030AAC15 24QW96P00CS

General Product Information:
|

Product Information Manufacturer-Provided Details
Equipment Type: Stand-Alone Equipment
Type of Wideband System: FHSS (Bluetooth)
Operating Frequency Range: 2402-2480 MHz
Number of Hopping Channels: 80

The manufacturer declares the receiver input bandwidth matches the
transmit channel bandwidth and shifts frequencies in synchronization with
the transmitter.

Receiver Bandwidth and
Synchronization:

Modulation Type(s): GFSK, /4 DQPSK, 8DPSK
Maximum Duty Cycle: 100% Modulated (tested worst-case)
Number of TX Chains: 1
Antenna Type(s) and Gain: Linear Polarized / 3.7dBi
Beamforming Type: NA
Antenna Connection Type: Integral (External connector provided to facilitate testing)
Nominal Input Voltage: 120VAC
Firmware / Software used for Test: ro.build.id=PKQ1.180819.001
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Block Diagram (s)

Test Setup Block Diagram

EUT Laptop

temporary 50 ohm usB
ant port » .,

AC
Adapter

Test Site
to Spectrum to AC Mains
Analyzer
Tx Cond Ant Port
Test Setup Block Diagram
N y
Aux
EUT Laptop
use
g S
AC
Adapter
Test Site

to AC Mains

Tx with Antenna
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FCC Part 15 Subpart C

. TestSetup/Conditions

Test Location: Bothell Lab Bench Test Engineer: M. Harrison
Test Method: ANSI C63.10 (2013) Test Date(s): 3/26/2020
Configuration: 1

Test Setup: Duty Cycle: 100% (Test Mode)

Test Mode: Continuously transmitting
Test Setup: EUT is transmitting through the antenna port connector and is attached to the
spectrum analyzer.

Environmental Conditions

Temperature (2C) | 22 Relative Humidity (%): | 33
- AUiDMe
Asset# Description Manufacturer Model Cal Date Cal Due
02673 Spectrum Analyzer Agilent E4446A 2/22/2019 2/22/2021

15.247(a)(1) 20 dB Bandwidth

Test Data Summary

Frequenc Antenna . Measured Limit

(I?/IHz) ¥ Port Modulation (kHz) (kHz) Results
2402 0 GFSK 946.4

2440 0 GFSK 942.9 None NA
2480 0 GFSK 943.3

2402 0 /4 DQPSK 1291

2440 0 /4 DQPSK 1289 None NA
2480 0 /4 DQPSK 1290

2402 0 8DPSK 1307

2440 0 8DPSK 1304 None NA
2480 0 8DPSK 1308

NA = Not applicable
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- Agilent

Atien 30 dB

LgAv

M1 S2
Center 2.402 000 GHz
VEW 91 kHz
Occupied Bandwidth
1.1945 MHz

Transmit Freq Error -5.964 kHz
x dB Bandwidth 1.307 MHz

Span 3 MHz
Sweep 3.2 ms (1001 pts)

Occ BW % Pwr 99.00 %
x dB -20.00 dB

Low Channel

¥ Agilent

Atien 30 dB

LgAv

M1 S2
Center 2.440 000 GHz
VEW 91 kHz

Occupied Bandwidth
1.1828 MHz

Transmit Freq Error -3.168 kHz
x dB Bandwidth 1.304 MHz

Span 3 MHz
Sweep 3.2 ms (1001 pts)

Occ BW % Pwr 99.00 %
x dB -20.00dB

Middle Channel
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- Agilent R T

Atien 30 dB

Span 3 MHz
VEW 91 kHz Sweep 3.2 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1911 MHz xdB  -20.00dB

Transmit Freq Error -5.034 kHz
x dB Bandwidth 1.308 MHz

High Channel
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Atien 30 dB

LgAv

M1 S2
Center 2.402 000 GHz
VEW 91 kHz
Occupied Bandwidth
1.1825 MHz

Transmit Freq Error -6.346 kHz
x dB Bandwidth 1.291 MHz

Span 3 MHz
Sweep 3.2 ms (1001 pts)

Occ BW % Pwr 99.00 %
x dB -20.00 dB

Low Channel

¥ Agilent

Atien 30 dB

erasdl

LgAv

M1 S2
Center 2.440 000 GHz
VEW 91 kHz

Occupied Bandwidth
1.1781 MHz

Transmit Freq Error -6.356 kHz
x dB Bandwidth 1.289 MHz

Span 3 MHz
Sweep 3.2 ms (1001 pts)

Occ BW % Pwr 99.00 %
x dB -20.00dB

Middle Channel
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- Agilent R T

Atien 30 dB

Span 3 MHz
VEW 91 kHz Sweep 3.2 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1844 MIHz xdB  -20.00dB

Transmit Freq Error -5.922 kHz
x dB Bandwidth 1.290 MHz

High Channel
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Atien 30 dB

/J_/*A

LgAv

M1 S2
Center 2.402 000 GHz
VEW 91 kHz

Occupied Bandwidth
854.6717 kHz

Transmit Freq Error -4.287 kHz
x dB Bandwidth 946.409 kHz

Span 3 MHz
Sweep 3.2 ms (1001 pts)

Occ BW % Pwr 99.00 %
x dB -20.00 dB

Low Channel

¥ Agilent

Atien 30 dB

LgAv

M1 S2
Center 2.440 000 GHz
VEW 91 kHz

Occupied Bandwidth
852.9489 kHz

Transmit Freq Error -4.113 kHz
x dB Bandwidth 942.907 kHz

Span 3 MHz
Sweep 3.2 ms (1001 pts)

Occ BW % Pwr 99.00 %
x dB -20.00dB

Middle Channel
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- Agilent R T

Atien 30 dB

Span 3 MHz
VEW 91 kHz Sweep 3.2 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
854.3216 kHz xd8  -2000dB

Transmit Freq Error -4.073 kHz
x dB Bandwidth 943.264 kHz

High Channel
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15.247(a)(1) Carrier Separation

Test Data Summary

Limit applied: two-thirds of the 20dB bandwidth of the hopping channel for devices with output power
<125mW.
An;s:mtna Operational Mode MT:;L;;ed :'I'::;t) Results
0 GFSK 1002 >631 Pass
0 /4 DQPSK 1000 >861 Pass
0 8DPSK 1000 2872 Pass

¥ Agilent R T
A Mkr1 1.000 MHz
#Aiten 20 dB 0.05dB

| TTIPY T T AP TRRYN T NV 1% NATIT W)

Center 2.440 500 GHz Span 2 MHz
VEW 30 kHz Sweep 67.6 ms (1001 pts)

8DPSK
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A Mkr1 1.002 MHz
#Alten 20 dB -0.22 dB

Center 2.440 500 GHz Span 2 MHz
VEW 30 kHz Sweep 67.6 ms (1001 pts)

DQPSK

A Mkr1 1.002 MHz
#Aiten 20 dB -0.22 dB

Center 2.440 500 GHz Span 2 MHz
VEW 30 kHz Sweep 67.6 ms (1001 pts)

GFSK
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15.247(a)(1)(iii) Number of Channels

est Data 3
Limit applied: 15; for equipment with power output < 125 mW..
Antenna . Measured Limit
Port Operational Mode (Channels) (Channels) Results
0 GFSK 79 >15 Pass
0 /4 DQPSK 79 >15 Pass
0 8DPSK 79 >15 Pass

Hopping Channels, BT, 8DPSK

Ref Level 116.99 dByV ATTEN 20 dB

RES BW: 10.0kHz VID BW: 30.0kHz SWP: 2.821sec|
Marker: 2.47GHz 109.751dBpV

110 G
100
30
80
70
60
50

dBpy

40
30

20

2400 2410 2420 2430 2440 2450 2460 2470 2480
Frequency [MHz]
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Hopping Channels, BT, DQPSK
RefLevel 116.99 dByV ATTEN 20 dB
RES BW: 10.0kHz VID BW: 30.0kHz SWP: 2.821sec|
Marker: 2.468GHz 109.709dByV
110 P
100
90
a0
Z 70
@
=}
60
50
40
30
201 I I I 1 I I I I
2400 2410 2420 2430 2440 2450 2460 2470 2430
Frequency [MHz]
Hopping Channels, BT, GFSK
ReflLevel 116.99 dByV ATTEN 20 dB
RES BW: 10.0kHz VID BW: 30.0kHz SWP: 2.821sec]
Marker: 2.465GHz 111.819dBpV
1101 ¢
100+ (
90+
80t
z 70t
g
B0t
50
401
30t
201 i i i i i i i i
2400 2410 2420 2430 2440 2450 2460 2470 2430
Frequency [MHz]
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15.247(a)(1)(iii) Time of Occupancy

Test Data Summary

Observation Period, Pobs is derived from the following:
Pops = 0.4 x maxnumber of hopping channels

An;z:\tna Operational Mode Me(?‘:l:)r ed (n:':/‘:;:bs) Results
0 GFSK 0.84 <400 Pass
0 1t/4 DQPSK 0.85 <400 Pass
0 8DPSK 0.85 <400 Pass

Measured results are calculated as follows:

Dwell time = ( Z RF Burst On Time +

Control Signal On time)

Bursts Control Pobs
Actual Calculated Values:

Parameter Value (GFSK) (n /t\llla)I;‘IiSK) Value (8DPSK)
Observation Period (Pobs): 31.6 31.6 31.6
Number of RF Bursts / Pobs: 2 2 2
On time of RF Burst: 420 ps 426 us 426.6 s
Number of Control or other signals / Pobs: 0 0 0
On time of Control or other Signals: 0 0 0
Total Measured On Time: 0.84ms 0.85ms 0.85ms
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8DPSK Plot(s)

- Agilent R T

AMkr1 2247 ms

Ref 117 dByV #Alten 20 dB -2.86 dB
Norm

Log
10
dB/

Center 2.440 000 0 GHz Span 0 Hz
Res EW 100 kHz VEW 300 kHz Sweep 31.6 ms (1001 pts)

TOO 8DPSK, 1

¥ Agilent R T
AMkr1 4266 us
#Aiten 20 dB 0.85dB

I
Span 0 Hz i
VEW 300 kHz Sweep 600 ;s (1001 pts)

TOO 8DPSK, 2
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DQPSK Plot(s)

- Agilent R T
A Mkr1 -1.675ms

Ref 117 dByV #Alten 20 dB 90.82dB
Norm &

Log
10
dB/

1 M P Iy

Center 2.440 000 0 GHz Span 0 Hz
Res EW 100 kHz VEW 300 kHz Sweep 31.6 ms (1001 pts)

TOO DQPSK, 1

AMkr1 426 s
#Aiten 20 dB 1.39dB

i

Span 0 Hz
VEW 300 kHz Sweep 500 ;s (1001 pts)

TOO DQPSK, 2
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- Agilent R T
AMkr1 26.54 ms

Ref 117 dByV #Alten 20 dB 7.78 dB
Norm

Log
10
dB/

o
3

‘l
‘\ I I AN

Center 2.440 000 0 GHz . Span 0 Hz
Res EW 100 kHz VEW 300 kHz Sweep 31.6 ms (1001 pts)
TOO GFSK, 1
¥ Agilent R T

AMkr1 420 s
#Aiten 20 dB -0.86 dB

ki il V WA ‘f\/\\\[ W WMW{W

A \/\f

Span 0 Hz
VEW 300 kHz Sweep 500 ;s (1001 pts)

TOO GFSK, 2
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Test Setup Photo(s)
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. TestSetup/Conditions

Test Location: Bothell Lab Bench Test Engineer: M. Harrison
Test Method: ANSI C63.10 (2013) Test Date(s): 3/26/2020
Configuration: 1

Test Setup: Duty Cycle: 100% (Test Mode)

Test Mode: Continuously transmitting
Test Setup: The EUT is transmitting through the antenna port connector and is attached
to the spectrum analyzer.

Environmental Conditions
Temperature (2C) | 20 | Relative Humidity (%):

| 35

Test Equipment

Asset# Description Manufacturer Model Cal Date Cal Due

02673 Spectrum Analyzer Agilent E4446A 2/22/2019 2/22/2021
01318 Multimeter Fluke Fluke 85 7/22/2019 7/22/2021
P07527 Variac Simpson NA 11/21/2018 11/21/2020

Test Data Summary - Voltage Variations

Conducted Conducted Conducted | Conducted Power
Frequency . Power at Power at Power at Max Deviation
(M HZ) Modulation / Ant Port VMinimum VnNominal VMaximum During Voltage
(dBm) (dBm) (dBm) Variations (dB)
2402 GFSK /0 10 10 10 0
2440 GFSK /0 9.9 9.9 9.9 0
2480 GFSK /0 9.4 9.4 9.4 0
2402 /4 DQPSK /0 9.5 9.5 9.5 0
2440 /4 DQPSK /0 9.2 9.2 9.2 0
2480 /4 DQPSK /0 8.8 8.8 8.8 0
2402 8DPSK /0 9.8 9.8 9.8 0
2440 8DPSK /0 9.5 9.5 9.5 0
2480 8DPSK /0 9.1 9.1 9.1 0
Test performed using operational mode with the highest output power, representing worst case.
Parameter Definitions:
Measurements performed at input voltage Vnominal + 15%.
Parameter Value
VNominal: 120
VMinimum: 102
VMaximum: 138
Page 24 of 106
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Test Data Summary - RF Conducted Measurement

Limit = {30dBm Conducted /36dBm EIRP | = 75 Channels .
21dBm Conducted /27dBm EIRP | < 75 Channels (min 15)

Fr((elr\]nu:zr;cy Modulation Ant. T{:;)/ Gain Mf:;::; d (I('iig::) Results
2402 GFSK “”ea;"’;’JaBriiZEd / 10 <30 Pass
2440 GFSK “"ea;f);;;ized / 9.9 <30 Pass
2480 GFSK Linea;F;JaBriiZEd / 9.4 <30 Pass
2402 n/4 DQPSK “"ea;f’;ﬂaBriized / 9.5 <30 Pass
2440 1/4 DQPSK “”ea;"a;’;aBriiZEd / 9.2 <30 Pass
2480 n/4 DQPSK ”“ea:’;’c'laBriiZEd / 8.8 <30 Pass
2402 8DPSK Li”ea;f’;’;;ized / 9.8 <30 Pass
2440 8DPSK “"ea;f’;’cllaBriized / 9.5 <30 Pass
2480 8DPSK Li”ea:;;riized / 9.1 <30 Pass

For fixed point-to-point antennas, the limit is calculated in accordance with 15.247(c)(1):
Limit = 30 — Roundup (%)

For directional beamforming antennas, the limit is calculated in accordance with 15.247(c)(2) and KDB 662911.
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8DPSK Plot(s)

- Agilent R T
Nkr1 2.401 975 GHz

Ref 20 dBm Atten 30 dB 9.75 dBm
Norm
Log

10 T"[“""W"[W""rﬁwwn
‘ |
1

dB/

T

Center 2.402 000 GHz Span 5 MHz
#Res EW 3 MHz VEW 8 MHz Sweep 1 ms (1001 pis)
Low Channel
¥ Agilent R T

Nkr1 2.439 895 GHz

Ref 20 dBm Atten 30 dB 9.50 dBm
Norm

Log
: T T L T e er—

wm"" ‘ TTT"“‘

Center 2.440 000 GHz Span 5 MHz
#Res EW 3 MHz VEW 8 MHz Sweep 1 ms (1001 pis)

Middle Channel
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- Agilent

Ref 20 dBm
Norm

Log
10
dB/

Center 2.480 000 GHz
#Res EW 3 MHz

Atien 30 dB

1

T e T e oy
f 1

VEW 8 MHz

R T
Nkr1 2.479 985 GHz
9.07 dBm

Span 5 MHz
Sweep 1 ms (1001 pis)

High Channel
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SK Plot(s)

- Agilent R T

Nkr1 2.401 850 GHz
Atlen 30 dB 9.48 dBm

Span 5 MHz
VEW 8 MHz Sweep 1 ms (1001 pis)

Low Channel

¥ Agilent R T

Nkr1 2.440 075 GHz
Ref 20 dBm Atten 30 dB 9.15 dBm
Norm

Log 3
10

B/ //”“'—m T -

Center 2.440 000 GHz
#Res EW 3 MHz VEW 8 MHz

Span 5 MHz
Sweep 1 ms (1001 pis)

Middle Channel
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- Agilent

Ref 20 dBm Atien 30 dB
Norm

Log
10

Q
o | AN

1

Center 2.480 000 GHz
#Res EW 3 MHz VEW 8 MHz

R

T
Nkr1 2.479 835 GHz
8.78 dBm

Span 5 MHz
Sweep 1 ms (1001 pis)

High Channel
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- Agilent R T
Nkr1 2.401 895 GHz
Ref 20 dBm Atien 30 dB 10.02 dBm
Norm
Log
10 T
| | T

Center 2.402 000 GHz Span 5 MHz
#Res EW 3 MHz VEW 8 MHz Sweep 1 ms (1001 pis)
Low Channel
¥ Agilent R T

Nkr1 2.439 885 GHz
Ref 20 dBm Atlen 30 dB 9.93 dBm
Norm
Log
10 T
| | T

Center 2.440 000 GHz Span 5 MHz
#Res EW 3 MHz VEW 8 MHz Sweep 1 ms (1001 pis)

Middle Channel
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- Agilent R T

Nkr1 2.479 910 GHz
Ref 20 dBm Atten 30 dB 9.40 dBm
Norm
Log 1
O

10 —_—

—
B | T

Center 2.480 000 GHz

Span 5 MHz
#Res EW 3 MHz VEW 8 MHz

Sweep 1 ms (1001 pis)

High Channel

Setup Photo(s)
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Test Setup / Conditions / Data
8DPSK Data

Test Location: CKC Laboratories, Inc. « 22116 23rd Dr SE « Bothell, WA 98021 « 800-500-4362

Customer: Nalloy, LLC.

Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 10:58:12
Tested By: Matthew Harrison Sequence#: 54
Software: EMITest 5.03.12 120V 60Hz

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 1

Support Equipment:

Device Manufacturer Model # S/N
Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2402

Firmware power setting: 9

EUT Firmware:

Protocol /MCS/Modulation: BT, 8DPSK, 3DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.

Page 32 of 106
Report No.: 102802-4



d _WVATesting the Future
LABORATORIES, INC.

Nalloy, LLC. WO#: 102802 Sequence#: 54 Date: 3/27/2020
15.247(d) Conducted Spurious Emissions Test Lead: 120V 60Hz Antenna Port 0

1201

80T

dBuv

601

401

20..

$Bk 100k M 10M 100M 1G 9.54G
Frequency [k=kHz M=MHz G=GHz]

1-15.247(d) Conducted Spurious Emissions
Readings

Peak Readings

Software Version: 5.03.12

Test Equipment:

ID Asset # Description Model Calibration Date  Cal Due Date
ANO02673 Spectrum Analyzer E4446A 2/22/2019 212212021
Measurement Data: Reading listed by margin. Test Lead: Antenna Port 0
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuvV  dBuVv dB Ant
1 2401.846M  114.8 +0.0 11438 115.0 -0.2  Anten
2 20.138k 53.8 +0.0 53.8 95.0 -41.2  Anten
3 2403.171M 69.0 +0.0 69.0 115.0 -46.0 Anten
4 9608.569M 46.4 +0.0 46.4 95.0 -48.6  Anten
5 9608.970M 455 +0.0 455 95.0 -49.5  Anten
6 24821.270 44.3 +0.0 44.3 95.0 -50.7  Anten
M
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Test Location:

CKC Laboratories, Inc. « 22116 23rd Dr SE + Bothell, WA 98021 + 800-500-4362

Customer: Nalloy, LLC.
Specification: 15.247(d) Conducted Spurious Emissions
Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 11:09:37
Tested By: Matthew Harrison Sequence#: 55
Software: EMITest 5.03.12 120V 60Hz
Equipment Tested:
Device Manufacturer Model # SIN
Configuration 1
Support Equipment:
Device Manufacturer Model # SIN

Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2440

Firmware power setting: 9

EUT Firmware:

Protocol /IMCS/Modulation: BT, 8DPSK, 3DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.
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Nalloy, LLC. WO#: 102802 Sequence#: S5 Date: 3/27/2020
15.247(d) Conducted Spurious Emissions Test Lead: 120V 60Hz Antenna Port 0

1201

1001

80T

dBuv

60'

ok ; ; ; ; ;
9Bk 100k 1M 10M 100M 1G 41G
Frequency [k=kHz M=MHz G=GHz]

1 - 15.247(d) Conducted Spurious Emissions
e Readings
= Peak Readings
— Software Version: 5.03.12

Test Equipment:

ID Asset # Description Model Calibration Date  Cal Due Date
ANO02673 Spectrum Analyzer E4446A 2/22/2019 212212021

Measurement Data:

Reading listed by margin.

Test Lead: Antenna Port 0

# Freq Rdng Dist Corr Spec Margin  Polar

MHz dBuv dB dB dB dB Table dBuvV  dBuVv dB Ant

1 2439.836M  114.2 +0.0 1142 115.0 -0.8  Anten

2 9.000k 53.8 +0.0 53.8 95.0 -41.2  Anten

3 32.829k 52.1 +0.0 52.1 95.0 -42.9  Anten

4 49.749k 50.2 +0.0 50.2 95.0 -44.8  Anten

5 9759.920M 47.8 +0.0 47.8 95.0 -47.2  Anten

6  67.092k 475 +0.0 47.5 95.0 -47.5  Anten

7 24829.620 43.9 +0.0 43.9 95.0 -51.1  Anten
M
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Test Location:

CKC Laboratories, Inc. « 22116 23rd Dr SE + Bothell, WA 98021 + 800-500-4362

Customer: Nalloy, LLC.
Specification: 15.247(d) Conducted Spurious Emissions
Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 11:20:19
Tested By: Matthew Harrison Sequence#: 56
Software: EMITest 5.03.12 120V 60Hz
Equipment Tested:
Device Manufacturer Model # SIN
Configuration 1
Support Equipment:
Device Manufacturer Model # SIN

Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2480

Firmware power setting: 9

EUT Firmware:

Protocol /MCS/Modulation: BT, 8DPSK, 3DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.
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Nalloy, LLC. WO#: 102802 Sequence#: 56 Date: 3/27/2020
15.247(d) Conducted Spurious Emissions Test Lead: 120V 60Hz Antenna Port 0

CAS

1201

Bk 100k M 10M 100M 1G 1024.835G
Frequency [k=kHz M=MHz G=GHz]

Sweep Data

1-15.247(d) Conducted Spurious Emissions
Readings

X Peak Readings

Software Version: 5.03.12

Test Equipment:

ID Asset # Description Model Calibration Date  Cal Due Date
AN02673 Spectrum Analyzer E4446A 2/22/2019 212212021
Measurement Data: Reading listed by margin. Test Lead: Antenna Port 0
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuvV  dBuVv dB Ant
1 2479.843M  114.2 +0.0 1142 115.0 -0.8  Anten
2 11.115k 53.6 +0.0 53.6 95.0 -41.4  Anten
3 9920.581M 43.6 +0.0 43.6 95.0 -51.4  Anten
4 24803.920 434 +0.0 43.4 95.0 -51.6  Anten
M
5 14198.450 42.6 +0.0 42.6 95.0 -52.4  Anten
M
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DQPSK Data

Test Location: CKC Laboratories, Inc. « 22116 23rd Dr SE + Bothell, WA 98021 + 800-500-4362

Customer: Nalloy, LLC.

Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 10:46:19
Tested By: Matthew Harrison Sequence#: 53
Software: EMITest 5.03.12 120V 60Hz

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 1

Support Equipment:

Device Manufacturer Model # S/N
Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2402

Firmware power setting: 9

EUT Firmware:

Protocol /MCS/Modulation: BT, DQPSK, 2DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.
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Nalloy, LLC. WO#: 102802 Sequence#: 53 Date: 3/27/2020
15.247(d) Conducted Spurious Emissions Test Lead: 120V 60Hz Antenna Port 0

1201

9Bk 100k ™ 10M 100M 1G 10@24.835G

Frequency [k=kHz M=MHz G=GHz]
— Sweep Data
1-15.247(d) Conducted Spurious Emissions
Readings
X Peak Readings

Software Version: 5.03.12

Test Equipment:

ID Asset # Description Model Calibration Date  Cal Due Date
ANO02673 Spectrum Analyzer  E4446A 2/22/2019 2/22/2021
Measurement Data: Reading listed by margin. Test Lead: Antenna Port 0
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuVv dBuv dB Ant
1 2401.839M 114.8 +0.0 1148 115.0 -0.2  Anten
2 19.575k 534 +0.0 53.4 95.0 -41.6  Anten
3 9608.469M 50.2 +0.0 50.2 95.0 -44.8  Anten
4 2399.367M 48.9 +0.0 48.9 95.0 -46.1  Anten
5 9607.969M 47.3 +0.0 47.3 95.0 -47.7  Anten
6 23298.350 43.7 +0.0 43.7 95.0 -51.3  Anten
M
7 24717.960 43.7 +0.0 43.7 95.0 -51.3  Anten
M
8  98.958k 42.8 +0.0 42.8 95.0 -52.2 Anten
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Test Location:

CKC Laboratories, Inc. « 22116 23rd Dr SE + Bothell, WA 98021 + 800-500-4362

Customer: Nalloy, LLC.
Specification: 15.247(d) Conducted Spurious Emissions
Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 10:34:28
Tested By: Matthew Harrison Sequence#: 52
Software: EMITest 5.03.12 120V 60Hz
Equipment Tested:
Device Manufacturer Model # SIN
Configuration 1
Support Equipment:
Device Manufacturer Model # SIN

Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2440

Firmware power setting: 9

EUT Firmware:

Protocol /IMCS/Modulation: BT, DQPSK, 2DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.
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Nalloy, LLC. WO#: 102802 Sequence#: 52 Date: 3/27/2020
15.247(d) Conducted Spurious Emissions Test Lead: 120V 60Hz Antenna Port 0

1201

80..

dBuy

401

20 +

Bk 100k M 10M 100M 1G 1024.835G
Frequency [k=kHz M=MHz G=GHz]

Sweep Data

1-15.247(d) Conducted Spurious Emissions
Readings

X Peak Readings

Software Version: 5.03.12

Test Equipment:

ID Asset #/ Description Model Calibration Date  Cal Due Date
ANO02673 Spectrum Analyzer E4446A 2/22/2019 212212021
Measurement Data: Reading listed by margin. Test Lead: Antenna Port 0
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuvV  dBuVv dB Ant
1 2439.839M  114.2 +0.0 1142 115.0 -0.8  Anten
2 16.755k 51.6 +0.0 51.6 95.0 -43.4  Anten
3 9760.421M 46.1 +0.0 46.1 95.0 -48.9  Anten
4 24790.590 43.0 +0.0 43.0 95.0 -52.0  Anten
M
5 24791.160 43.0 +0.0 43.0 95.0 -52.0  Anten
M
6 2438.306M 62.9 +0.0 62.9 115.0 -52.1  Anten
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Test Location:

CKC Laboratories, Inc. « 22116 23rd Dr SE + Bothell, WA 98021 + 800-500-4362

Customer: Nalloy, LLC.
Specification: 15.247(d) Conducted Spurious Emissions
Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 10:19:07
Tested By: Matthew Harrison Sequence#: 51
Software: EMITest 5.03.12 120V 60Hz
Equipment Tested:
Device Manufacturer Model # SIN
Configuration 1
Support Equipment:
Device Manufacturer Model # SIN

Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2480

Firmware power setting: 9

EUT Firmware:

Protocol /MCS/Modulation: BT, DQPSK, 2DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.
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Nalloy, LLC. WO#: 102802 Sequence#: 51 Date: 3/27/2020
15.247(d) Conducted Spurious Emissions Test Lead: 120V 60Hz Antenna Port 0

1201

80 +

dBuv

6071

401

201

0k 100k M 10M 1000 1G S5.4G
Frequency [k=kHz M=MHz G=GHz]

1 - 15.247(d) Conducted Spurious Emissions
e Readings

= Peak Readings

— Software Version: 5.03.12

Test Equipment:

ID Asset # Description Model Calibration Date  Cal Due Date
ANO02673 Spectrum Analyzer E4446A 2/22/2019 212212021
Measurement Data: Reading listed by margin. Test Lead: Antenna Port 0
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuvV  dBuVv dB Ant
1 2479.844M 1141 +0.0 1141 115.0 -0.9  Anten
2 9.987k 53.6 +0.0 53.6 95.0 -41.4  Anten
3 54.684k 49.6 +0.0 49.6 95.0 -45.4  Anten
4 92.049k 43.5 +0.0 43.5 95.0 -51.5  Anten
5 24672.020 43.3 +0.0 43.3 95.0 -51.7  Anten
M
6 24745.290 43.2 +0.0 43.2 95.0 -51.8  Anten
M
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Test Location: CKC Laboratories, Inc. « 22116 23rd Dr SE + Bothell, WA 98021 + 800-500-4362

Customer: Nalloy, LLC.

Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 102802 Date: 3/27/2020
Test Type: Conducted Emissions Time: 10:11:08
Tested By: Matthew Harrison Sequence#: 48
Software: EMITest 5.03.12 120V 60Hz

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 1

Support Equipment:

Device Manufacturer Model # S/N
Configuration 1

Test Conditions / Notes:

Environmental Conditions:
Temperature: 22° C
Humidity: 28%

Pressure: 101.3 kPa

Frequency Range: 9kHz-25GHz

Frequency tested: 2402

Firmware power setting: 9

EUT Firmware:

Protocol /IMCS/Modulation: BT, GFSK, DH1 (Worst-Case)

Antenna type: Linear Polarized
Antenna Gain: 3.7 dBi.

Duty Cycle: 100% Modulated

Test Method: ANSI C63.10: 2013

Test Mode: Transmitting

Test Setup: EUT is setup for conducted measurements.

Setup: EUT is connected to a Laptop via USB and Audio cable.

All data rates investigated, worst-case provided.
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